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Abstract: This study aims to examine and analyze the influence of capital structure, liquidity, profitability, and activity ratio on 

firm value of consumer goods sector listed on Indonesia Stock Exchange. Research data is the annual data for the 2013-2017 

observation period obtained from the companies annual report. The sampling method used was purposive sampling. From a 

population of 42 companies, 22 companies met the criteria to be the sample. The method of analysis used in this study is 

regression with panel data using Fixed Effect Model with R2 value 97.80 percent.  The results showed that capital structure and 

profitability have a positive influence to the firm value, while liquidity and activity ratio do not have any influence to the firm 

value. Profitability is the biggest variable in influencing firm value.   

Keywords: capital structure, profitability, liquidity, activity ratio, firm value 

 

I. INTRODUCTION 

To start investing on capital market, the investor require a lot of consideration so the information can mirroring to the 

capital market. The information is needed to make the best investment decision.  

 

The development of capital market in Indonesia has become the attractive investment preference both from local and 

foreign investor. However, the uncertainty of investing in capital market encourage investors to more cautious of deciding 

which company that will be invested in order to maximized the return with certain risk level as stated by Hermuningsih 

(2013). 

 

The aim of every company is to maximize the value of company. That objective will attract investor to invest in a good 

company that have a sustainability for a long term (Salvatore, 2011). 

Great number of company value will impact to teh investor trust as they see the company potential in future  

(Hermuningsih, 2013) 

 

The average growth of firm value of sectoral company listed in Indonesia Stock Exchange 
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Based on the chart, consumer goods industry has the highest average growth of Firm Value from 2013 to 2017. Based on 

data from the Ministry of Industry, the consumer goods industry sector is also one of the biggest contributors in supporting 

the Indonesian economy. 

 

To build the firm value, financial manager has to make the right investment decisions, funding decisions, and dividend 

decisions (Rodoni, et.al., 2014). The movement of firm value is affected by several factors. Based on previous research, 

there are many factors that can affect the value of the company including capital structure, liquidity, profitability, and 

activity ratios. 

 

Susilaningrum (2016) states that capital structure has a positive effect on firm value, if the capital structure is increasing 

then the firm value will increase as long as the number of debt has not reached its optimal point. This result has a different 

result with the research of Sukoco (2013) which states that it has a negative effect on the firm value, the results of this 

study indicate that companies with large debt have a high risk of returning their debt costs, this affects investor interest in 

investing their funds into the company, decreasing interest investors will cause the cofirm value in the future. While 

research by Lubis et al. (2017) states that capital structure has no effect on firm value. 

 

Liquidity has a positive effect on the firm value so that the higher the liquidity ratio of a company, the higher the liability 

of the company that is paid by current assets. It is increasing investor’s trust (Susilaningrum, 2016). This result contradicts 

with Sudiani and Darmayanti (2016) which states that liquidity has a negative effect on firm value because the higher 

current assets indicate that there are idle funds in the company that should be utilized by the company in making profits. 

Misran et al. (2017) states that there is no effect of liquidity on firm value. 

 

Sudiani and Darmayanti (2016) state that profitability has a significant effect on firm value. This means that the higher 

profit gained, the higher the firm value is. Because high profits will give an indication of good company prospects so that it 

can trigger investors to participate in increasing share demand. Rahayu and Sari's research results (2018) state that the 

profitability of a company has no significant effect on firm value. Hermuningsih (2012) states profitability has a negative 

effect on firm value. 

 

The results of Misran et al. (2017) states that the ratio of company activity has a positive effect on firm value. The higher 

the level of activity in the company, the greater the cash flow received by the company means that the more effective in 

managing the transaction activities in the company, the higher the investor's trust which has an impact on the high value of 

the company. In contrast to Sianturi (2015) which states that the ratio of activity has no effect on firm value. 

 

II. LITERATURE REVIEW 

The firm value is the indicator how the investor view  the company  and that is often associated with stock prices. 

Maximizing the firm value is very important for a company, because maximizing the value of the company also means 

maximizing the wealth of shareholders which is the main goal of the company (Brigham and Houston, 2010:10) 

 

In order to acknowledge the growth of firm value, the investor will focus on the stock market price or market value. This is 

due to the stock market prices reflecting potential earnings, company development, dividends, company risk, capital 

structure, and other factors such as management quality (Sartono, 2010: 371). 

 

Husnan and Pudjiastuti stated, the firm value will be reflected in its share price. For companies that have not go public, the 

value of the company is a number of costs that are willing to be incurred by prospective buyers if the company is sold, 

while for companies that have go public, the value of the company can be seen from the value of shares in the capital. The 

firm value in this study refers to the research of Rahayu and Sari (2018), Lubis, et.al (2017), and Sudiani and Darmayanti 

(2016) using Price to Book Value (PBV). PBV is a ratio that describes how much the market appreciates the book value of 

shares of a company. PBV can be calculated by using formula below, 

𝑃𝐵𝑉 =  
𝑃𝑟𝑖𝑐𝑒

𝐵𝑜𝑜𝑘 𝑉𝑎𝑙𝑢𝑒 𝑝𝑒𝑟 𝑆ℎ𝑎𝑟𝑒
 

 

There are several variables that affect the value of the company used in this study: 

1. Capital Structure 

Brigham and Gapenski in 2003 stated that capital structure is a proportion or comparison in determining the 

fulfillment of corporate spending needs, whether by using debt, equity, or issuing shares (Rodoni, et.al., 2014). The 

capital structure in this study refers to the research of Susilaningrum (2016), Haryadi (2016), and Sukoco (2013) using 

Debt to Equity Ratio (DER). Debt to Equity Ratio shows how much the company's assets are financed from debt or 
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how much the company's debt influences the management of assets (Sihombing, 2018: 24). The greater the Debt to 

Equity Ratio shows the greater the assets of the company financed through debt resources. 

DER can be calculated by using formula below, 

𝐷𝐸𝑅 =  
𝑇𝑜𝑡𝑎𝑙 𝐷𝑒𝑏𝑡

𝑇𝑜𝑡𝑎𝑙 𝐸𝑞𝑢𝑖𝑡𝑦
 

2. Liquidity 

Liquidity Ratio is a ratio that measures a company's ability to meet its short-term debt obligations when it comes to 

maturity date. The level of this ratio will affect the interest of investors to invest their funds. Sihombing (2018) said 

 the low level of liquidity  will impact on the decline in the company's stock price but if it is too high it can 

reduce the company's profitability due to the large number of funds that are unused. Current Ratio can show the 

company's ability to pay short-term obligations or debts that are due immediately when billed as a whole. CR can be 

calculated by using formula below, 

𝐶𝑅 =  
𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐴𝑠𝑠𝑒𝑡𝑠

𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐿𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠
 

3. Profitability 

Profitability ratio is a ratio that aims to be able to know the company's ability to generate profits during a certain 

period and provide an overview of the effectiveness of management in carrying out its operations. Profitability in this 

study refers to research Rahayu and Sari (2018), Sudiani and Darmayanti (2016), and Sianturi (2015) using the ROE 

(return of equity) ratio. Return of Equity Ratio shows the level of net profit that can be achieved by the owner of 

capital (Sihombing, 2018: 29). In other words, this ratio shows the efficient use of own capital. The higher this ratio 

shows that the company's performance is getting better. ROE can be calculated by using formula below, 

𝑅𝑂𝐸 =  
𝐸𝐴𝑇

𝑇𝑜𝑡𝑎𝑙 𝐸𝑞𝑢𝑖𝑡𝑦
 

4. Activity 

Activity ratio is the ratio used to measure the effectiveness of a company in using its assets. This ratio is used to 

measure the level of efficiency (effectiveness) in the utilization of company resources to gain profit (Sihombing, 2018: 

21). The activity ratio in this study refers to the research of Putri (2015), Misran, et.al (2017), and Sianturi (2015) who 

use the Total Assets Turnover (TATO) ratio. If the number of Total Assets Turnover is low, it indicate that the 

company is not operating at a volume that is adequate for its investment capacity (Weston and Copeland, 2008: 139). 

TATO can be calculated by using formula below, 

𝑇𝐴𝑇𝑂 =  
𝑆𝑎𝑙𝑒𝑠

𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠
 

 

 

III. STUDY FRAMEWORK 

Based on previous research, capital structure, liquidity, profitability, and activity ratios are used as independent variables 

in this study, to analyze their effect on the firm value of the consumer goods industry sector listed on the Indonesia Stock 

Exchange in 2013-2017. 

Conceptual Framework 

 

 

 

 

 

 

Research Hypotesis 

Based on the theoretical basis and frame of mind and the formulation of the problem, the following hypotheses can be 

arranged: 

H1 : DER has significant effect to firm value 

H2 : CR has significant effect to firm value 

H3 : ROE has significant effect to firm value 

H4 : TATO has significant effect to firm value 

 

IV. METHODOLOGY 

This research is a quantitative research. The type of research used is causal associative. Associative research is a research 

question that asks the relationship between two or more variables. This research intends to conduct an analysis of factors 

affecting the firm value of the consumer goods industry sector listed on the Indonesia Stock Exchange in 2013 - 2017. The 

DER (X1) 

ROE (X3) 

CR (X2) 

TATO (X4) 

PBV (Y) 
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population in this study are 42 companies. There are 22 sample out of 42 companies listed in the consumer goods industry 

sector during 2013-2017 that meet the criteria. 

There are three panel data estimation techniques, common effects, fixed effects, and random effects. To choose the fit one, 

a test is needed. There are 3 test: 

(1) The Chow Test is performed compare or choose which panel data regression model is the best whether the Common 

Effect Model or Fixed Effect Model that will be used to perform panel data regression. 

(2) The Hausman test is performed to compare or choose which model is the best between the Fixed Effect Model and the 

Random Effect Model that will be used to perform panel data regression. 

(3) Lagrange Multiplier Test is a test to find out whether the Common Effect Model or the Random Effect Model is the 

most appropriate to use. 

The coefficient of determination in multiple linear regression is used to determine the percentage contribution of the 

influence of the independent variables simultaneously on the dependent variable. R2 shows how much percentage of the 

variation of the independent variables used in the model is able to explain the variation of the dependent variable. 

F-Test 

The F statistical test basically shows how independent variables entered in the model effect dependent variable 

simultaneously. The F test is carried out with the following hypotheses: 

H0 : The independent variables together do not affect the dependent variable. 

H1 : The independent variables together affect the dependent variable. 

The level of significance applied in this study was α = 5%. This means that if the probability value is less than 5 percent, 

then the overall independent variable has a significant effect on the dependent variable. 

t-Test 

The t test statistic basically shows how far the influence of independent variable individually in explaining the variation of 

the dependent variable. done with hypotheses like the following: 

H0 : The independent variables partially do not affect the dependent variable. 

H1 : The independent variables partially affect the dependent variable. 

The level of significance applied in this study was α = 5%. This means that if the probability value is less than 5 percent, 

then the overall independent variable has a significant effect on the dependent variable. 

 

V. RESULT AND DISCUSSION 

In this research, the data were analyzed descriptively to determine the initial picture of the case under study using 

independent variables debt to equity ratio (DER), current ratio (CR), return on equity (ROE) and total asset turnover 

(TATO). The regression model selection indicate that the best model of this research is fixed model. The hypotesis testing 

is based on the estimation result of fixed effect regression model. 

 

Fixed Effect Model Result 

Dependent Variable: PBV   

Method: Panel Least Squares   

Date: 04/17/19   Time: 15:54   

Sample: 2013 2017   

Periods included: 5   

Cross-sections included: 22   

Total panel (balanced) observations: 110  

     
     Variable Coefficient Std. Error t-Statistic Prob.   

     
     C 1.807107 2.197266 0.822435 0.4133 

DER 4.202919 1.042871 4.030141 0.0001 

CR 0.022424 0.053009 0.423025 0.6734 

ROE 18.15852 3.342934 5.431910 0.0000 

TATO -1.684709 1.295454 -1.300478 0.1972 
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 Effects Specification   

     
     Cross-section fixed (dummy variables)  

     
     R-squared 0.977792     Mean dependent var 7.941321 

Adjusted R-squared 0.970853     S.D. dependent var 13.52585 

S.E. of regression 2.309214     Akaike info criterion 4.720845 

Sum squared resid 426.5974     Schwarz criterion 5.374141 

Log likelihood -224.2048     Hannan-Quinn criter. 4.985629 

F-statistic 140.8954     Durbin-Watson stat 1.282780 

Prob(F-statistic) 0.000000    

     
     Based on the result, the value of R-square (R2) = 0.9780 which shows that 97.80 percent of the PBV variance can be 

explained by changes in the DER, CR, ROE, and TATO variables. While the remaining 2.20 percent is explained by other 

factors outside this research model. The F-test (simultaneous test) result of the panel regression analysis shows the 

significant value of the result of Prob (F-statistic) is 0.000000. Therefore the significant value is below 0,05 then H0 is 

rejected. It can be concluded that the independent variables (DER, CR, ROE TATO) simultaneously affect the firm value. 

The t-test basically shows how far the influence of one independent variable (DER, CR, ROE, and TATO) individually in 

explaining the variation of the dependent variable (PBV). Based on the estiamtion result of panel regression model , the 

following result are: 

(1) The significant value of capital structure (DER) is 0.0001, it is smaller than 0.05 with a positive direction so that this 

variable is in the rejection area of H0 which means that the DER has a positive effect on PBV of consumer goods 

companies listed on the Indonesia Stock Exchange in 2013-2017. 

(2) The significant value of liquidity (CR) is 0.6734, it is greater than 0.05 with a negative direction so that this variable is 

in the area of H0 acceptance which means that CR has no effect on PBV of consumer goods companies listed on the 

Indonesia Stock Exchange in 2013-2017. 

(3) The significant value of profitability (ROE) is 0.0000, it is less than 0.05 with a positive direction so that this variable 

is in the rejection area of H0 which means that ROE has a positive effect on PBV of consumer goods companies listed 

on the Indonesia Stock Exchange in 2013-2017. 

(4) The significant value of activity (TATO) is 0.1972, it is greater than 0.05 with a negative direction so that this variable 

is in the region of H0 which means that TATO has no effect on PBV of consumer goods companies listed on the 

Indonesia Stock Exchange in 2013-2017. 

 

VI. CONCLUSION AND RECOMMENDATION 

This research was conducted to analyze the dependent variable (firm value) when measured by independent variables 

(capital structure, liquidity, profitability, and activity ratios). Determination of the sample is done by using purposive 

sampling technique so that 22 companies are obtained in the study period for five years namely in 2013 - 2017 with 110 

data observations. From the data analysis, hypothesis testing, and discussion, the conclusions from this study can be drawn 

as follows: 

(1) Capital structure has a positive effect on the firm value in the consumer goods industry sector listed on the Indonesia 

Stock Exchange in 2013-2017. If the capital structure is below the optimal point, each additional debt will increase the 

firm value, as long as the company is able to balance the benefits and costs arising from debt. 

(2) Liquidity does not affect the firm value of the consumer goods industry sector in 2013-2017. The portion of idle funds 

that is too large on the asset side makes the company lose the opportunity to get additional profits, so the company's 

liquidity is considered not optimal by investors because the company has not been able to manage its assets properly. 

(3) Profitability has a positive effect on the firm value of the consumer goods industry sector in 2013 - 2017. The use of 

company equity to generate revenue has been effective and efficient. Contributions to increase profits can provide an 

indication for shareholders that the rate of return on investment is higher and a better picture of the company's 

prospects because of the potential for increased profits on the amount of capital provided by the company owner. 

(4) The ratio of activity does not affect the firm value of the consumer goods industry sector in 2013 - 2017. The company 

is considered not optimal in managing its assets. So that the high activity ratio will not affect the value of the company 

as long as the company has not been able to manage its assets to make a profit. 

The suggestion that can be given to investor that want to invest on consumer goods industry has to concern about the 

composition of capital structure and the profitability rate. Companies has to consider using debt as first financing option 

since it can increase the firm value. Other than than, they have to maximize the using of current asset for investment 

because the high liquidity has a negative sight by investors 
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Abstract: This study analyzes the chemical reaction and heat source effects on MHD free convection flow, of an incompressible fluid 

that is viscous over an inclined porous surface. With the application of the perturbation technique, the solution of a set of ordinary 

differential equations are gotten as a result of reducing the non-linear partial differential equations of motion, energy and diffusion, 

which are solved analytically for velocity, temperature and the concentration distribution. The effect of Chemical reaction and heat 

source on the velocity, temperature, concentration, skin friction, heat transfer and rate of mass flux distribution is plotted graphically 

and discussed.  

Keywords: Free Convection, Chemical Reaction, Heat Source, Inclined Plate, Porous Surface, Magneto Hydrodynamic 

(MHD). 

 

1.0 Introduction 

Free convection flow with Chemical reaction and heat source effect has significant effect on the boundary layer control and fluid flow 

which affects the performance of many engineering devices and Medical systems with fluids that conducts electricity. This fluid flow 

finds application in MHD power generation, plasma studies, nuclear reactor, Human Blood flow, Water flows etc. MHD free convective 

heat and mass transfer flow for vertical, horizontal and inclined surfaces have attracted many researchers because of its rich application 

in Medcine, engineering and technology, agriculture, space technology and many more. Paras et al. (2013) studied the effect of porosity 

on unsteady MHD flow past a semi-infinite moving vertical plate with time dependent suction. The equations for motion and energy 

was solved into ordinary differential equations and then analytically solved using the flex partial differential flex method. Rajakumar et 

al. (2017) studied chemical reaction and viscous dissipation effects on MHD free convective flow past a semi-infinite moving vertical 

porous plate with radiation absorption. Dimensionless governing equations were solved analytically using multiple perturbation 
technique. Isreal-Cookey et al. (2003) investigated the influence of viscous dissipation and radiation on unsteady MHD free-convection 

flow past an infinite heated vertical plate in a porous medium with time-dependent suction. Mebine (2007) did a study on the thermal 

solutal MHD flow with radiative heat transfer over oscillating plate in a fluid that is chemically active and got the solutions for the 

unsteady velocity, temperature and concentration with Laplace transform on the assumption of an optically thin medium, and linear 

differential approximation model for the radiative flux. Sandeep et al. (2012) analyzed the Magneto hydrodynamic, Radiation and 

chemical reaction effects on unsteady flow, heat and mass transfer characteristics in a viscous, incompressible and electrically 

conduction fluid over a semi-infinite vertical porous plate through porous media. The porous plate was subjected to a transverse variable 

suction velocity. Sugunamma et al. (2013) studied MHD Radiation and chemical reaction effects on unsteady flow, heat and mass 

transfer in a viscous, incompressible and electrically conducting fluid over a semi-infinite vertical porous plate through porous media 

in presence of inclined magnetic field with porous plate subjected to a transverse variable suction velocity. Veeresh et al. (2015) did an 

analysis on heat and mass transfer in MHD free convection of a chemically reactive and radiative flow in a moving inclined porous 

plate with temperature dependent heat source and joule heating using regular perturbation technique. Venkateswarlu et al. (2015) 
analyzed the MHD unsteady flow of viscous, incompressible electrical conduction fluid over a vertical porous plate under the influence 

of thermal radiation and chemical reaction. Tripathy et al. (2015) studied heat and mass transfer effect in a boundary layer flow of an 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10103
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electrically conducting viscous fluid subject to transverse magnetic field past over a moving vertical plate through porous medium in 

the presence of heat source and chemical reaction. Ramana Rendy et al. (2016) analyzed the effects of magneto hydrodynamic force 
and buoyancy on convective heat and mass transfer flow past a moving vertical porous plate in the presence of thermal radiation and 

chemical reaction. Amos Emeka et al. (2018) studied MHD free convective flow over an inclined porous surface with variable suction 

and radiation effect. Pertinent parameters such as suction and radiation had an effect on velocity profile, temperature profile, 

concentration profile and heat transfer. 

 

2.0 Mathematical Formulation 

 

A free convective unsteady flow of an incompressible hydro magnetic fluid that is viscous and chemically reactive over a porous surface 

inclined at an angle α in the vertical direction is considered. The magnetic field of constant intensity B₀ applied in the y – direction of 

the plate moves uniformly with velocity V₀ in the x – direction. The temperature 𝑇𝑤 >  𝑇∞ and concentration 𝐶𝑤 > 𝐶∞ are conditions 

at the wall and ambient regions respectively. 

Thus the flow equations are as follows. 

𝜕v′

𝜕𝑦′  = 0           (1) 

𝜕𝑢′

𝜕𝑡′ = 𝜈
𝜕2𝑢′

𝜕𝑦′ − [
𝛿𝑐𝐵0

2

𝜌
+

𝜈

𝑘
] 𝑢′ + 𝑔𝐵𝑇(𝑇′ − 𝑇∞)𝑐𝑜𝑠 ∝ +𝑔𝐵𝐶(𝐶′ − 𝐶∞)𝑐𝑜𝑠 ∝             (2) 

𝜌𝐶𝑝

𝐾𝑇
[

𝜕𝑇′

𝜕𝑡′
] =

𝜕2𝑇′

𝜕𝑦′2 +
𝑄

𝐾𝑇
(𝑇′ − 𝑇∞)        (3) 

𝜕𝐶′

𝜕𝑡′ = 𝐷
𝜕2𝐶′

𝜕𝑦′2 − 𝐾𝑟
′(𝐶′ − 𝐶∞)        (4) 

 

The boundary conditions are 

𝑢′ = 𝑈′ ;  𝑇′ = 𝑇𝑤
′ ; 𝐶′ = 𝐶𝑤

′ ;                        𝑎𝑡 𝑦 = 0      (5) 

𝑢′ = 0 𝑇′ = 𝑇∞
′ ; 𝐶′ = 𝐶𝑤

′                               𝑎𝑠 𝑦 → ∞    

The non-dimensional quantities are introduced in order to write the governing equations and boundary conditions in dimensionless 

form. 

𝑦 =
𝑉𝑜𝑦′

𝜈
;  𝑢 =

𝑢′

𝑈𝑂
 ; 𝑡 =

V𝑜
2𝑡′

𝜈
 ;  𝜃 =

𝑇′−𝑇∞

𝑇𝑤
′ −𝑇∞

 ; 𝐶 =
𝐶′−𝐶∞

𝐶𝑤
′ −𝐶∞

     (6) 

𝑀 =
𝑣𝛿𝑐𝐵0

2

𝜌V𝑜
2 ; 𝐾 =

𝐾V𝑜
2

𝜈2 ; 𝐺𝑇 =
𝑔𝜈𝐵𝑇𝜃(𝑇𝑤

′−𝑇∞)

𝑈𝑂V𝑜
2  ; 𝐺𝐶 =

𝑔𝜈𝐵𝐶𝐶(𝐶𝑤
′−𝐶∞)

𝑈𝑂V𝑜
2 ; 𝜈 =

𝜇

𝜌
; 𝑃𝑟 =

𝜇𝐶𝑝

𝐾𝑇
; 𝑆𝑐 =

𝜈

𝐷
; 𝐻 =

𝑄𝑉

𝜌𝐶𝑝V𝑜
2   

       (7) 

The momentum, energy and diffusion equation in dimensionless form is written as 

𝜕𝑢

𝜕𝑡
=

𝜕2𝑢

𝜕𝑦2 − (𝑀 −
1

𝐾
) 𝑢 + 𝐺𝑇𝜃𝑐𝑜𝑠 ∝ +𝐺𝐶𝐶𝑐𝑜𝑠 ∝              (8) 

𝑃𝑟
𝜕𝜃

𝜕𝑡
=

𝜕2𝜃

𝜕𝑦2 + 𝐻𝑃𝑟𝜃         (9) 

𝑆𝑐
𝜕𝐶

𝜕𝑡
=

𝜕2𝐶

𝜕𝑦2 − 𝑆𝑐𝐾𝑟𝐶         (10) 

The corresponding boundary conditions in non-dimensional form are: 

𝑢 = 1, 𝜃 = 1, 𝐶 = 1,     𝑎𝑡 𝑦 = 0  

𝑢 → 0, 𝜃 → 0, 𝐶 → 0,    𝑎𝑡 𝑦 → 0         (11) 

 

In the equations above, u and v are the velocities, x and y are the Cartesian coordinates, α is the angle of inclined porous surface in the 

vertical direction, 𝑡′ is the time, 𝑇𝑤
′  is the temperature at the wall, 𝑇∞

′  is the ambient temperature and g is the acceleration due to 

gravity.𝐵0 is the constant magnetic field, K is the porosity parameter, 𝐶𝑝 is the specific heat capacity and M is the magnetic parameter. 

𝐺𝑇  is the Grashof temperature number, Pr is the Prandtle number, , 휀 is the small positive constant, 𝜌 is the density, 𝛽𝑇  is the coefficient 

of volume expansion due to temperature and 𝛽𝐶  is the coefficient of volume expansion due to concentration, 𝜔 is the free stream 

frequency oscillation, 𝛿𝑐 is the electrical conductivity, 𝐺𝐶  is the modified grashoffs number, 𝐾𝑟 is the chemical reaction parameter, 𝜃 is 

the temperature and 𝐶𝑤 is the concentration at the wall. 

 

3.0 Method of Solution 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10103
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020              11 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10103   www.ijsrp.org 

The nonlinear partial differential equations in (2) – (4) are solved analytically and then reduced to a set of ordinary differential equations 

with the expressions for velocity (u), temperature (𝜃) and concentration (C) of the fluid in dimensionless form as follows: 

𝑢(𝑦, 𝑡) = 𝑢𝑜(𝑦) + 휀𝑒𝑖𝜔𝑡𝑢1 + 0(휀2)      (12) 

𝜃(𝑦, 𝑡) = 𝜃𝑜(𝑦) + 휀𝑒𝑖𝜔𝑡𝜃1 + 0(휀2)        (13) 

𝐶(𝑦, 𝑡) = 𝐶𝑜(𝑦) + 휀𝑒𝑖𝜔𝑡𝐶1 + 0(휀2)       (14) 
 

Substituting equation (12) to (14) in the set of equations (8) - (9) and equating non – harmonic and harmonic terms neglecting the higher 

order terms of  0(휀2) where 휀 ≪ 1, the ordinary differential equations are obtained with their boundary conditions. 

𝑢0
ᴵᴵ − (𝑀 +

1

𝐾
) 𝑢0 = −𝐺𝑇 𝜃0𝑐𝑜𝑠 ∝ − 𝐺𝐶𝐶0𝑐𝑜𝑠 ∝      (15) 

𝜃0
ᴵᴵ + 𝐻𝑃𝑟𝜃0 = 0          (16) 

𝐶0
ᴵᴵ − 𝑆𝑐𝐾𝑟𝐶𝑜 = 0          (17) 

𝑢1
ᴵᴵ − (𝑀 +

1

𝐾
+ 𝑖𝜔) 𝑢1 = −𝐺𝑇 𝜃1𝑐𝑜𝑠 ∝ − 𝐺𝐶𝐶1𝑐𝑜𝑠 ∝      (18) 

𝜃1
ᴵᴵ − 𝑃𝑟(𝐻 − 𝑖𝜔)𝜃1 = 0         (19) 

𝐶1
ᴵᴵ − 𝑆𝑐(𝐾𝑟 + 𝑖𝜔)𝐶1 =         (20) 

Boundary conditions 

𝑢0 = 1; 𝑢1 = 1; 𝜃0 = 1; , 𝜃1 = 1; 𝐶0 = 1; 𝐶1 = 1                𝑎𝑡 𝑦 = 0   (21) 

𝑢0 → 0; 𝑢1 → 0; 𝜃0 → 0; , 𝜃1 → 0; 𝐶0 → 0; 𝐶1 → 0             𝑎𝑠 𝑦 → ∞  
 

Substituting equation (15) – (20) into equation (12) – (14) we obtain the velocity, temperature and concentration profiles respectively 

as 

𝑢(𝑦, 𝑡) = 𝑒−𝑚6𝑦−𝐴3𝑒−𝑚4𝑦 − 𝐴4𝑒−𝑚2𝑦 + 휀𝑒𝑖𝜔𝑡[𝑒−𝑚5𝑦−𝐴1𝑒−𝑚3𝑦 − 𝐴2𝑒−𝑚1𝑦]         (22) 

𝜃(𝑦, 𝑡) = 𝑒−𝑚4𝑦 + 휀𝑒𝑖𝜔𝑡[𝑒−𝑚3𝑦]        (23) 

𝐶(𝑦, 𝑡) = 𝑒−𝑚2𝑦 + 휀𝑒𝑖𝜔𝑡{𝑒−𝑚1𝑦}       (24) 

The physical quantities of interest are the wall shear stress 𝜏𝑤 is given by 

𝜏𝑤 = 𝜇
𝜕𝑢𝐼

𝜕𝑦𝐼 = 𝜌𝑣0
2𝑢𝐼(0)  

The local skin friction factor  

𝐶𝑓𝑥 =
𝜏𝑤

𝜌𝑣0
2 = 𝑢𝐼(0) = −𝑚6 + 𝑚4𝐴3 + 𝑚2𝐴4 + 휀[−𝑚5 + 𝑚3𝐴1 + 𝑚1𝐴2]   (25) 

Heat transfer is given by 
𝑁𝑢𝑥

𝑅𝑒𝑥
=

𝜕𝜃

𝜕𝑦
= 𝜃𝐼(0) = −𝑚4 + 휀[−𝑚3]      (26) 

The local surface mass flux is given by 
𝑆ℎ𝑥

𝑅𝑒𝑥
= −

𝜕𝐶

𝜕𝑦
= 𝐶𝐼(0) = −𝑚2 + 휀(−𝑚1)      (27) 

 

4. RESULTS AND DISCUSSIONS 

In this session we will be looking at the effect of viscous parameters on the velocity, temperature, concentration, skin friction, heat 

transfer and mass flux rate. From figure 4.1 it is observed that an increase in the magnetic field causes reduction in the velocity of the 

fluid as a result of Lorentz force which makes the boundary layer thick resisting flow of fluid. Figure 4.2 shows a slight increase in the 

chemical reaction that results to an increase in the velocity more at the boundary layer. Similar effect of increase in heat source in figure 

4.3 causes an increase in the velocity of the fluid. An in the porosity causes the velocity to reduce in figure 4.4 while the velocity 

increased in figure 4.5 and 4.6 as a result of increase in both Grashof temperature number and Grashof concentration number causing 
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the plate to become cooler. In figure 4.7 there is a mixed effect in the velocity of the fluid as the angle of inclination increases. An 

increase in the heat source and Prandtl number reduces the temperature in figure 4.8 and 4.9. Furthermore an increase in chemical 
reaction and Schmidt number increases the concentration in figure 4.10 and 4.11. Figure 4.12 shows an increase in heat source increase 

the skin friction while an increase in magnetic field reduces the skin friction in figure 4.14, while an increase in chemical reaction causes 

a mixed effect on the skin friction in figure 4.13. Finally, figure 4.15 shows that increase in heat source increases the heat transfer while 

the increase in chemical reaction increases the mass flux rate in figure 4.16 

 

Figure 4.1 Velocity Profile with Variation of Magnetic Field Parameter 𝑴 for  

𝐾𝑟 = 0.2, 𝐻 = 0.1, 𝑃𝑟 = 0.71, 𝐺𝑟 = 15, 𝐺𝑐 = 15, 𝑆𝑐 = 0.22, k = 2, 𝛼 = 10, 𝜔 = 2, 𝑡 = 1, 휀 = 0.1  

 

Figure 4.2 Velocity Profile with Variation of Chemical Reaction Parameter  for 𝐾𝑟  

𝑀 = 0.2, 𝐻 = 0.1, 𝑃𝑟 = 0.71, 𝐺𝑟 = 15, 𝐺𝑐 = 15, 𝑆𝑐 = 0.22, k = 2, 𝛼 = 10, 𝜔 = 2, 𝑡 = 1, 휀 = 0.1  

 

Figure 4.3 Velocity Profile with Variation of Heat Source Parameter  for H 

𝑀 = 0.2, 𝐾𝑟 = 0.2, 𝑃𝑟 = 0.71, 𝐺𝑟 = 15, 𝐺𝑐 = 15, 𝑆𝑐 = 0.22, k = 2, 𝛼 = 10, 𝜔 = 2, 𝑡 = 1, 휀 = 0.1  
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Figure 4.4 Velocity Profile with Variation of Porosity Parameter  for k 

𝑀 = 0.2, 𝐾𝑟 = 0.2 𝐻 = 0.1, 𝑃𝑟 = 0.71, 𝐺𝑟 = 15, 𝐺𝑐 = 15, 𝑆𝑐 = 0.22, 𝛼 = 10, 𝜔 = 2, 𝑡 = 1, 휀 = 0.1  

 

Figure 4.5 Velocity Profile with Variation of Grashof Temperature Parameter  for 𝐺𝑟 

𝑀 = 0.2, 𝐾𝑟 = 0.2 𝐻 = 0.1, 𝑃𝑟 = 0.71, 𝐺𝑐 = 15, 𝑆𝑐 = 0.22, 𝛼 = 10, 𝜔 = 2, 𝑡 = 1, 휀 = 0.1  

 

Figure 4.6 Velocity Profile with Variation of Grashof Temperature Parameter  for 𝐺𝐶  

𝑀 = 0.2, 𝐾𝑟 = 0.2 𝐻 = 0.1, 𝑃𝑟 = 0.71, 𝐺𝑇 = 15, 𝑆𝑐 = 0.22, 𝛼 = 10, 𝜔 = 2, 𝑡 = 1, 휀 = 0.1  

 

Figure 4.7 Velocity Profile with Variation of angle of inclination Parameter  for 𝛼  

𝑀 = 0.2, 𝐾𝑟 = 0.2 𝐻 = 0.1, 𝑃𝑟 = 0.71, 𝐺𝑇 = 15, 𝑆𝑐 = 0.22, 𝛼 = 10, 𝜔 = 2, 𝑡 = 1, 휀 = 0.1  

 

Figure 4.8 Temperature Profile with Variation of Heat Source Parameter  for 𝑯  

𝐻 = 0.1, 𝑃𝑟 = 0.71, 𝜔 = 2, 𝑡 = 1, 휀 = 0.1  
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Figure 4.9 Temperature Profile with Variation of Prandtl number Parameter  for 𝑷𝒓  

𝐻 = 0.1, 𝜔 = 2, 𝑡 = 1, 휀 = 0.1  

 

Figure 4.10 Concentration Profile with Variation of Chemical Reaction Parameter 𝑲𝒓  

𝑆𝑐 = 0.22, 𝜔 = 2, 𝑡 = 1, 휀 = 0.1  

 

Figure 4.11 Concentration Profile with Variation of Schmidt number Parameter 𝑺𝒄  

𝑆𝑐 = 0.22, 𝜔 = 2, 𝑡 = 1, 휀 = 0.1  

  

Figure 4.12 Skin Friction Profile with Variation of Heat Source Parameter  for H 

𝑀 = 0.2, 𝐾𝑟 = 0.2, 𝑃𝑟 = 0.71, 𝐺𝑟 = 15, 𝐺𝑐 = 15, 𝑆𝑐 = 0.22, k = 2, 𝛼 = 10, 𝜔 = 2, 𝑡 = 1, 휀 = 0.1  
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Figure 4.13 Skin Friction Profile with Variation of Chemical Reaction Parameter  for 𝐾𝑟  

𝑀 = 0.2, 𝐻 = 0.1, 𝑃𝑟 = 0.71, 𝐺𝑟 = 15, 𝐺𝑐 = 15, 𝑆𝑐 = 0.22, k = 2, 𝛼 = 10, 𝜔 = 2, 𝑡 = 1, 휀 = 0.1  

 

 

 

Figure 4.14 Skin Friction Profile with Variation of Magnetic Field Parameter 𝑴 for  

𝐾𝑟 = 0.2, 𝐻 = 0.1, 𝑃𝑟 = 0.71, 𝐺𝑟 = 15, 𝐺𝑐 = 15, 𝑆𝑐 = 0.22, k = 2, 𝛼 = 10, 𝜔 = 2, 𝑡 = 1, 휀 = 0.1  

 

Figure 4.15 Heat Transfer Profile with Variation of Heat Source Parameter  for 𝑯  

𝐻 = 0.1, 𝑃𝑟 = 0.71, 𝜔 = 2, 𝑡 = 1, 휀 = 0.1  
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Figure 4.16 Mass Transfer Profile with Variation of Chemical Reaction Parameter 𝑲𝒓  

𝑆𝑐 = 0.22, 𝜔 = 2, 𝑡 = 1, 휀 = 0.1  

 

5. CONCLUSION 

Chemical reaction and heat source effect on MHD free convective flow over an inclined porous surface and the effects of other 

parameters are summarized as follows,  

 Increased Magnetic field reduces the velocity of the fluid because of a thickened boundary layer caused by Lorentz force which 

opposes the flow of the fluid,  

 Increase in chemical reaction causes an increase in the velocity of the fluid and increase in the concentration of the fluid by 

increasing the rate of mass flux,  

 Increase in heat source caused the velocity of the fluid to increase with an effect of reduced temperature due to rise in skin friction 

and heat transfer. 

 Increase in porosity of the plate reduces the velocity of the fluid. 
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Appendix 

 

𝑚1 = √𝑆𝑐𝐾𝑟 + 𝑖𝜔;  𝑚2 = √𝑆𝑐𝐾𝑟 ;  𝑚3  = √Pr(𝐻 − 𝑖𝜔) ; 𝑚4 = √𝐻𝑃𝑟; 𝑚5 = √𝑀 +
1

𝐾
+ 𝑖𝜔; 

 𝑚6 = √𝑀 +
1

𝐾
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2−𝑚5

2 ;  𝐴2 =
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𝑚1
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2 ;  𝐴3 =
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𝑚4
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ABSTRACT 

Smuggling is a global phenomenon which is quite complex due to its complex operations and the diverse commodities involved. The 

means by which commodities cross the border is the main issue that makes the cross border trade illegal. This illegal trade is common 

on the Kenya-Uganda Busia border town. This study examined cross-border smuggling of food commodities from Uganda 

influencing socio-economic status of households of Busia town, Kenya. The objective, assessed the effects of cross-border smuggling 

of food commodities from Uganda influencing socio-economic status of households of Busia town, Kenya. The study utilized human 

needs and transnationalism theories to examine cross-border smuggling of food commodities from Uganda influencing socio-

economic status of households of Busia town, Kenya. The study adopted a descriptive survey research design. Stratified sampling 

technique was used to arrive at 8 strata, namely that of transporters, local residents, traders, trade agents, hawkers, revenue collectors, 

opinion leaders and that of government officers. Sample sizes of 193 respondents were selected from these strata and they were 

arrived at through census, purposive and snowballing sampling methods. Data collection instruments were Focus Group Discussions 

(FGDs), interviews, observation and questionnaires and secondary data through document analysis. Quantitative data was analyzed 

using appropriate descriptive statistics while qualitative data involved thematic and content analysis. The findings of study indicate 

that the social and economic effects of smuggling have both positive and negative effects on individual households, depending on the 

outcome in relation to an individual’s engagement in the activity. The study recommends that Kenya and Uganda governments work 

in collaboration come up with friendly policy on trading in food commodities so as to reduce illegal trade of food commodities.  

Key Words: Cross-Border, Food commodities, Household heads, Smuggling, Socio-economic Status 

1. INTRODUCTION 

1.1 Background to the Study 

The United Nations recognized six kinds of national and international security threats, and smuggling is one of them (United Nations, 

2014). Smuggling has been variously referred to as a second, hidden, parallel, underground or informal economy, all terms intended 

to convey the sense of economic activity which is not officially reported to state authorities and which is therefore not directly taxable 

(Nkendah, 2014). 

Globally, cross-border smuggling of food commodities is on the increase and the war on smuggling of these commodities has 

remained a tough one due to the complexity of the activity (World Bank, 2013). For instance, as stated by Miroff (2016), cross border 

smuggling of food commodities thrives along the Venezuela-Colombia border through Cucuta town. The smuggled food commodities 

comprise of rice, sugar, cornmeal and milk powder. The smugglers travel at night in buses from Venezuela, and on reaching Cucuta, 

they hug the Colombian border guards and go racing for supermarkets. They stuff suitcases and duffet bags with many of these food 

items. According to a report released by Venezuela Central Bank in  2013, this cross border smuggling is attributed to the inflation in 

Venezuela, and besides, the fixed price for these products and the fixed exchange rate has created a huge black market demand for 

foreign cash (Miroff, 2016). 

In Africa, smuggling is common due to the weak cross border enforcement (Golub, 2015) and this has made this type of trade to 

thrive everywhere in Africa (USAID, 2010). In East Africa Community (EAC), cross-border smuggling of food commodities in EAC 
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directly or indirectly escape from the regulatory framework and often go unrecorded or incorrectly recorded into official national 

statistics of the trading countries (Little, 2007). 

Smuggling across Kenya and Uganda was often associated with low income earners, though this is no longer the case (Haji and 

Semboja, 2009). The war against smuggling has remained a tough one for Kenya Revenue Authority (KRA) and the Kenya Bureau of 

Standards due to the porous Busia border point (Ochunge and Odanga, 2017). According to these scholars, a lot of counterfeit 

products are smuggled into Kenya from Uganda every day, denying the taxman revenue. The smuggled products include alcoholic 

beverages, sugar, coffee, salt, wheat flour, cooking oils and fats and other agricultural products. This form of trade takes a large chunk 

of the total trade such that it rivals the formal trade (Nkoroi, 2001). 

1.2 Statement of the problem 

Kenya and Uganda are important trading partners and interest in cross border trade especially in food commodities has been quite 

overwhelming. There are formal protocols guiding trade across the Kenya and Uganda border such as easing exchange controls and 

food commodity movement restrictions. However, smuggling, the illegal trade, exists across the border of the two countries. Evidence 

shows that this trade is persistent and is largely tolerated by the residents and even security officers tend to turn a blind eye to it 

(Nyaoro, 2012). In addition, reports indicate that such activities are likely to influence the socio-economic status of households of 

Kenya-Uganda Busia border town. This study, therefore, assessed the effects of cross-border food commodities smuggling on the 

socio-economic status of households on Kenya-Uganda Busia border town. 

 

 

 

 

1.3 Objective of the study 

The objective of this study was to assess the effects of cross-border food commodities smuggling on the socio-economic status of 

households on Kenya-Uganda Busia border town. 

 1.4 Research Questions 

To what extent does the smuggling of these food commodities affect the social and economic status of households on Kenya-Uganda 

Busia border town?    

  

2. LITERATURE REVIEW                        

2.1 Socio-Economic Effects of Cross-Border smuggling of Food Commodities 

Cross-border smuggling is said to have both positive and negative effects. According to Afrika and Ajumbo (2012), this activity 

accounts for the preponderance of total trade in many countries, providing a major source of employment and income for many 

people.  

2.2 Social Effects of Cross-Border Smuggling 

The resultant social effects on the status of households can be both positive and negative. Some of the negative effects of smuggling 

are that first, this illegal activity lowers the efficiency of measures put in place to ensure health, safety and environmental protection. 

Agricultural commodities escape sanitary and phytosanitary controls meant to ensure food safety at home and avoid proliferation of 

diseases across borders.  Such is the case in Hong Kong (Customs and Excise Department, 2008).  As regards the positive 

implications, the cheap food commodities delivered through smuggling to low-income consumers are also a boost to living standards. 

Trade in foods alleviates food security both through the incomes it generates in rural areas, and by also moving food from surplus to 

deficit areas (Ogalo, 2010). 

2.3 Economic Effects of Smuggling 

Cross-border smuggling has also generally contributed to economic effects. It has created income for those involved in the activity. 

Money gained is used for investment therefore economic growth. Some save the huge profits gained and this helps them raise their 

standards of living. In addition, it has raised the employment status of the region. Those mostly involved are between 15-35 age 

groups with a particular concentration in the 18-25 age groups. Therefore, it includes those who have entered or who are just about to 

enter the workforce. Given the high unemployment rates in many countries, entry in the workforce is often a major problem. It also 

generates employment such as in Bolivia (New Comb, 2000). 

In Uganda, smuggled commodities have contributed to lowering the demand for legitimate products and this has reduced business 

revenues for local traders. Besides, it has damaged the reputation of the trademarks of particularly small and medium sized 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10104
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020              20 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10104    www.ijsrp.org 

enterprises. The decline in the sales and profits of genuine companies might result in job losses (Titeca and   de Herdt, 2010). In 

Malawi, smuggling has led to dwindling supplies of maize. The poor are therefore not able to afford the price of maize which rises 

with any increase in demand (Sanje and Reuters, 2017). 

In addition, smuggling undermines the formal trade with unfair competition and contributes to an acceptance and even admiration of 

tax evasion and corruption (Titeca and Kimanuka, 2012). It could be a source of revenue loss to the exchequer and also leads to low 

degree of specialization in traders' operations and the transaction costs could be high. Besides, the quality control and adherence to 

sanitary requirements arise from poor handling during transportation and storage of these commodities (Amani, 2007). On the other 

hand, the adoption of restrictive policies leads to an underestimation of cross border flows and a poor record of trade (Humnels, 

2006). 

 

Smuggling also has positive implications. For instance, it provides for 43% of Africans and generates considerable employment for 

the youth (Roltman, 2004). In Benin for example, Golub (2012) estimates that re-exports contribute as much as 20% of the country's 

GDP. For some entrêpot nations, it contributes substantially to fiscal revenues. Tariff competition serves a positive social function by 

circumventing distortions. However according to the researchers, the gains from smuggling rest on a fragile foundation and are 

unlikely to lead to long-term development. Moreover, in spite of the variant effects of smuggling, the literature is completely silent on 

how these consequences affect the socio-economic status of households at the local level. The literature instead generalizes effects. 

The study therefore addressed this aspect that was overlooked by the scholarly works. 

2.4  Conceptual Framework 

A conceptual framework is presentation where a researchers conceptualizes or represents the relationship between variables using a 

theory. This study is buttressed by the power and transnationalism theories to analyse influence of smuggling of food commodities on 

socio-economic status of households on the Kenya-Uganda Busia border town. 

2.4.1 Human Needs Theory  

Burton (1990), Human Needs Theory. In J. Burton (Ed.), Conflict: Resolution and Provention. It is defined as a state of felt 

deprivation which needs to be satisfied. It is something which is needed by Human beings to lead a healthy and secure life. Needs are 

different from wants as these are required by the human beings to lead their normal life. Needs are non-negotiable and irreplaceable 

whereas wants are desires which arise out of needs. 

2.4.2 Criticism towards the Human Needs Theory 

The Human Needs Theory fits this study since it the individual actors and not state who are involved in cross-border smuggling of 

food commodities. Thus, government officers at the Busia border such as the police, county commissioners, and county government 

officers are responsible with limiting or eliminating smuggling of food commodities. The governments of respective states are also 

mandated with safety of what border residents consume and their economic security. The weakness with the Human is that the state is 

unable to deal with transnational activities such as smuggling and therefore, the transnational theory fills this gap.  

2.4.3. Transnationalism Theory 

According to Nye and Keohane (1971), transnationalism refers to the diffusion and extension of social, political, economic processes 

in between and beyond the sovereign jurisdictional boundaries of nation-states. They argue that international processes are 

increasingly governed by non-state actors and international organizations. Thus, transnationalism include: economic globalization, the 

trans-nationalization of the state, classes, political processes, and culture. The transnationalism theory fits this study since it brings on 

board other actors such as border communities who are involved in smuggling. Thus, respective states cannot manage smuggling of 

food commodities and their effects on the residents of border communities without involving other actors in the process and decision 

making. However, the theory does not recognize state power which is a weakness. Figure 2.1 is a conceptual model of these variables. 

Independent Variable                                                    Dependent Variable 

Cross Border Smuggling                                    Socio-economic Status of Households 

 

 

                                                                                      -Human security issues 

                                                                                      - Employment/unemployment 

                                                                               -     - unfair trade competition 

-Nature of cross-border 

smuggling 

-Actors in cross-border 

smuggling 

-Methods of cross-border 

smuggling 

-Magnitude of cross-border 

smuggling 
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                                                                                       -illicit financial flows 

 

 

              EAC Protocol  

                                                                                 -Corruption 

 

 

                                                                                       Intervening Variable 

Figure 2. 1: Conceptual Model 

Source: Researchers, 2019 

 

 

 

 

3. RESEARCH METHODOLOGY 

3.1 Research Design 

The research used a descriptive survey design to assess the effects of cross-border food commodities smuggling on the socio-

economic status of households on Kenya-Uganda Busia border town. A descriptive survey gathers data at a particular point in time 

with an intention of describing the nature of existing condition or determines the relationship that exists between specific events 

(Mugenda and Mugenda, 2003). According Mwaniki  (2004), a descriptive survey study involves finding out existence of smuggling 

of food commodities and how this effects socio-economic status of households. The descriptive survey data was collected through 

questionnaires and interview schedule.  

 

3.2 Study Area 

The study was carried out in Busia border town, Kenya. Busia county lies at the latitude of 0o.286’11’N and longitude 340 08’49’E. at 

Busia there are two important un official crossing point along the border, which includes Sophia and mariachi that are monitored in 

addition to the main gate. The population of Busia county was estimated to the 743,946. The county is composed of seven 

constituencies, namely namable, Matayos, Teso South, Teso north, Butula, Funyula, and Budalangi. Major economic activities 

include, trade, fishing, agriculture and tourism. The Kenya-Uganda border is served by air, roads and railway networks that connect 

both Uganda and Kenya. Among the social services provided include banking, education, medical and different recreational facilities 

such as football fields ‘athletics tracks rugby fields and gymnasiums (KBS, 2009). 
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Figure 3.1: Kenya-Uganda 

Border Town Map  

                     Source: Researchers, 2019 
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3.3 Study Population 

The groups that the study focused on were drawn from Busia town, Kenya, within the study site. The population comprised of 171 

government officers, 51, 981 local residents, 200 traders, 1,094 transporters, 12 revenue collectors, 75 hawkers, 50 trade agents and 

80 opinion leaders. The total population was 52, 661. Government officers were basically County Government officials, security 

agents, customs officers were targeted since they are the administrators of the region and they are involved in security issues within 

the region.  

3.4 Sampling Techniques and Sampling Size 

The study was carried out in Busia town, Kenya since this is the entry point to and fro Kenya and Uganda. Stratified sampling was 

used to first stratify the target population. This technique is often used when one stratum or more strata in the population have a low 

incidence, relative to the other stratum or strata (Kish, 2011). There were 8 strata. The constituted strata were for local residents, 

government officers, traders, transporters, revenue collectors, hawkers, trade agents and that of opinion leaders. Random, Census, and 

snow ball sampling methods were applied in order to arrive at subjects for study. The census method was used to choose revenue 

collectors since they are few, while Random,  sampling was employed to select respondents from the strata of local residents, traders, 

hawkers, government officers and opinion leaders (Orodho, 2002).  Snow ball technique enabled the researchers obtain respondents 

from transporters and trade agents, since these are the ones directly involved in the illegal trade through connections and the 

movement of commodities. The sample size comprised of 17 government officers, 50 local residents, 50 traders, 19 transporters, 12 

revenue collectors, 20 hawkers, 10 trade agents and 15 opinion leaders giving a total of 193 respondents for the study. 

 

Table 3. 1: Sample Size 

TARGET 

POPULATION 

PROPORTION SAMPLING 

TECHNIQUE 

SAMPLE SIZE METHOD OF 

DATA 

COLLECTION 

Government 

officers 

171 Purposive 17 Interview/ 

questionnaires 

Transporters                        1,094 Snowball 19 Interview/ FGD 

Traders 200 Purposive 50 Interview 

Trade agents 50 Snowball 10 Interview 

Hawkers 75 Purposive 20 FGD 

Revenue collectors 12 Census 12 Interview 

Local residents 51,981 Purposive 50 Interview 

Opinion leaders 80 Purposive 15 Questionnaire 

Source: Researchers, 2019 

 

3.5 Data Collection Instruments  
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The study was based on primary data which was collected through interviews, questionnaires, Focus Group Discussions (FGDs) and 

Observation while secondary data was gathered from both published and unpublished documents  

3.6 Data Analysis and Presentation 

After collecting data, the researchers did a cross-examination to ascertain their accuracy, competence and identify wrong items 

responded to. Data was analyzed quantitatively and qualitatively. It was then presented in form of themes, percentages, tables and 

charts. 

4. RESEARCH FINDINGS AND DISCUSSIONS 

4.1 Effects of Cross-Border Food Commodities Smuggling 

The resultant effects of cross-border food commodities smuggling largely varies with individuals. These effects can be categorized as 

being positive or negative. The effects are said to be positive if they add value to the social and economic livelihood of the individuals 

involved. However, they become negative if pain and losses are encountered by the actors. The positive effects include creation of 

peace in households, food accessibility, improved social welfare, enhanced family ties, reduction of crime rate, improved health 

among household members, income generation, investments and poverty reduction. Some of the negative effects mentioned include 

harassment of individuals, health risks, enhanced culture of corruption, arrests and imprisonment, family breakups, school dropout, 

irresponsible behaviors, creation of a glut and criminal gangs. These effects have also been identified in the scholarly works of 

various authors such as Afrika and Ajumbo (2012), Fletcher (2010), Miroff (2016), NewComb (2000), Babuta and Haenlein (2018) 

and (Titeca and Kimanuka, 2012). 

4.1.1 Positive Effects of Cross-Border Food Commodities Smuggling 

People engage in smuggling for various reasons and these in turn impact on their individual social and economic livelihoods. 

4.1.2 Food Accessibility 

As informed by an FGD findings indicate that food accessibility is one of the advantages of smuggling. Besides, one female trader in 

an interview with the researchers said:  

This business is good since it ensures a constant supply of food. Food is cheaper in Uganda so people just cross over even 

if you have little money you can always get food enough for your entire household. People within this region rarely go 

hungry because food is easily obtained from Uganda and it is very fresh. Interview with a female trader on 22nd July 2019 

in Busia town. 

This interview demonstrates that smuggling stabilizes food supply, hence ensuring food security. Smuggling according to them helps 

move food from the surplus to the deficit areas and it provides income to those involved. This argument is supported by the scholarly 

works of Ochunge and Odanga (2017) who state that smuggling helps move food from areas with abundance to regions that 

experience food shortages. Nevertheless, in the long run, as observed by the researchers this can in turn lead to a food crisis in the 

region from which food has been smuggled as was in the case in Tanzania in 2011 (Ochunge and Odanga, 2017), when a lot of maize 

was smuggled out of the country. It created a maize crisis in Tanzania.  

4.1.3 Improved Social Welfare 

The researchers gathered that smuggling has contributed to an improvement in the social welfare of households thus reducing the 

poverty levels. It has enhanced family units through the constant interactions that go on among cross-border relatives. One male local 

resident noted that: 

My relationship with my cousins who live in Uganda is very good. Whenever I need anything I talk to them and they 

provide it to me cheaply. Sometimes they even give me food stuffs for free. They transport it over to Kenya and I pick it 

from the supermarket which is close to the border. This supermarket is our meeting point. Here, we talk, laugh and this has 

really improved our relationship. Interview with a male local resident in Busia rural on 25th July 2019. 

The interview is an indicator of the great role played by this trade in strengthening family ties among cross-border relatives. Besides 

this trade encourages interactions between the cross-border communities. Healthy interactions create peace among the cross-border 

households since there is also reduction in social crimes. This information agrees with the citations made by Fafchamps (2004) which 

informs that this activity has established bonds of trust between ethnic groups that were separated by artificial borders created during 

colonialism. These bonds of trust enable contract fulfillment, financing and information exchange without documentation or official 

involvement. 

4.1.4 Creation of Peace 

Smuggling keeps most residents busy. In an interview a local female resident: 
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As far as am concerned there is nothing wrong with this informal trade. Look at other areas where people have nothing to 

do, they are so idle that what they can only think of is to commit crimes in order to make money. This region even if we 

still have some crimes being committed the fact is they have reduced because most people are so busy either buying or 

selling or involved in transportation. Others are busy on their farms. By evening you are so tired that you can only think of 

going to bed. Most of us are actually happy. Interview with a female local resident on 26th July 2019 from Busia rural. 

This interview demonstrates that smuggling as much as it is illegal it has played a great role in engaging residents, creating peace and 

even reducing the crime rate.  

4.1.1.4 Reduction of Crimes 

In an FGD a hawker argued: 

The government should not interfere with this business. Otherwise if we shall have no jobs to do we shall start stealing or 

killing to survive. At least we always have money because there is no single day any of us goes home without money. It 

has also enabled us to start a hawkers’ association. We have a kitty to which we contribute Ksh 100 on daily basis. This has 

enabled members access loans from the kitty and the loans have enabled them invest largely hence raising their social 

status. We no longer live in misery, we eat well, sleep well, dress well and we live in relatively decent houses. We are 

happy and we respect each other because we are almost at the same level in terms of the social status.FGD with hawkers on 

26th July 2019 in Busia town. 

Information derived from this FGD reveals that smuggling has greatly helped in the reduction of crimes within the region. It has also 

empowered them through the group organizations that they have formed and this in the long run has uplifted their social status. In 

addition, the members have a high regard for each other because of the status of their livelihood. Nevertheless, Babuta and Haenlein 

(2018) cite that smuggling promotes criminal activities which in the long run discourage business. Miroff (2016) also notes that the 

activity has led to a growing influence of criminal gangs. 

4.1.5 Improved Health 

Findings indicate that steady supply of food stuffs members of households is healthy because food is available, cheap and also fresh. 

Each household can thus afford a balanced diet in a day. Moreover, malnourishment among children is not there. Children are healthy 

and the growth rate is high. They are rarely attacked by the common diseases. Furthermore, according to one local household head, 

availability of fresh and cheap food has contributed to high life expectancy. He stated that: 

In this region we eat well we stay well and we have no stress. We are healthy and that is why we live for long. Currently I 

am 75 years old but as you can see am very strong. Interview with a household head on 24th July 2019 in Busia rural.  

This information confirms that the improved life expectancy in the region is linked to the improved health of residents due to food 

surplus. 

4.1.6 Income Generation and Improved Living Standards 

On the economic front, this informal business has led to income generation among households.  Findings indicate that business was of 

great benefit to them since the money earned is used to support the education of their children and also provide for households. An 

interview with one female trader stated that: 

I like this business because it has enabled me feed my children. It has also helped me secure and service loans. Many 

women that you see on this market have been able to buy plots and even land and they have constructed houses through 

this trade. Nobody should condemn the trade. It is good business for us. Besides, I have an irresponsible husband who does 

not care about our children and if I do not work how will these children survive? “Interview with a female trader on 23rd 

July 2019 in Busia town. 

This interview demonstrates the attachment women have to this business in spite of the illegality associated with it. Besides, they also 

confirmed that the business has enabled them earn more money than the men. Thus it has led to job creation enhancing their economic 

empowerment. In an FGD a transporter argued that profits they make through smuggling have been able to buy their own motorcycles 

even without going for a loan. They have opened their own bank accounts in which they make savings on daily basis. According to 

them they are planning ahead for their future and that of their household members. They also have transporters’ association and a 

common kitty that has enabled some to access loans for their personal investments. 
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Persons with disability are also economically independent since their involvement in the movement of the smuggled goods earns them 

high income and as such they can no longer rely on begging for their livelihoods. Some have been able to buy their own stocks and 

have established their individual businesses which further provide financial support to their individual households. 

Further, results indicate that business had economically empowered households thus raising their income status. This in turn has 

contributed to a tremendous poverty reduction level among households. This argument is in line with New Comb (2000) who notes 

that smuggling has actually generated income for those involved. In addition, Titeca and Azeze (2012) cite that cross-border 

smuggling activities are in many instances so profitable that they generate more money than the entire countries’ legitimate GDP. 

4.1.7 Employment Opportunities and Investments 

Also, it has created employment opportunities for all groups of persons. An interview with one government officer revealed this: 

Well I cannot totally demonize smuggling. At least our youths are engaged in one way or another. Even other able-bodied 

persons are also doing something. So in some way, it is an avenue for job creation. Some have even gone further and 

invested with the money earned through smuggling while others have even expanded their businesses. Smuggling is 

actually a key source of empowerment for women who are in reality the major traders. In addition, because of the many 

benefits derived from this activity many people have switched from formal employment to this activity. Others do both and 

yet there are those who have opted not to engage in formal employment. Interview with a government officer on 24th July 

2019 in Busia town. 

This interview demonstrates the positive effect that smuggling has had on the economic welfare of individual households thus 

improving their living standards. These findings are supported by the works of NewComb (2000) who notes that smuggling generates 

employment as in the case of Bolivia. 

4.1.2 Negative Effects of Cross-Border Food Commodities Smuggling 

Smuggling is an activity which is not legally recognized since it does not follow official channels. Hence in spite of some positive 

effects, its’ illegality comes with many negative impacts. 

4.1.2.1 Harassment, Violence and Sexual Abuses 

On the social impacts on household status, the researchers was told by one female trader that women are vulnerable to harassment, 

abuse and health risks. They face excessive harassment especially if men conduct the body search for hidden goods as they try to 

cross the border. This causes embarrassment and discomfort; it even discourages some of them from pursuing the business which in 

the long run might make some households fall back to poverty due to the fear of harassment. The researchers asked traders, custom 

officers, hawkers, and transporters whether some smugglers are harassed and sexually abused. The total number of respondents was 

ninety-nine. The following figure is a summary of findings: 

 

Figure 4. 1: Sexual Abuse  

               Source, Field Data, 2019 
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Figure 4.1 indicates that 75(76%) of the respondents agreed to women being sexually abused and harassed. Findings also indicate that 

they are even infected with sexually transmitted diseases and even HIV/AIDS as they try to cross over with their commodities through 

the informal routes either during the day or at night. This in turn distorts the households’ social status and it also impoverishes the 

households since money is spending on treatment instead of investment. It causes stress and even depression to the victim. There are 

instances where deaths have resulted from such acts thus destabilizing the family. Sometimes families end up breaking up due to 

mistrust or failure to understand the circumstances under which the incident happened. One female respondent a trader said: 

My husband is a real drunkard. All he does every morning is to demand for money from me in order to spend it on the local 

brew. Whenever I fail to give him he beats me up. He believes I make a lot of money and it is his right to have the money. I 

am holding onto this marriage because of my innocent children. Interview with a female trader on 27th July 2019. 

This information from the trader implies that smuggling has contributed to domestic violence in households.  Furthermore, it 

coincides with the citation of Fletcher (2010) who affirms that smuggling promotes anti-social behavior and violation of rules and 

norms in the society. 

Further, findings indicate that female traders’ goods get lost after being seized by the customs officers or the police thus making them 

make great losses in their business. They also realize losses through bribes. They informed the researchers that there are instances 

whereby they are forced to bribe the security or customs officers with a huge amount of money before their commodities are allowed 

into the country. This affects the profits they make from the business and if not careful the business might collapse thus affecting the 

social and economic status of the households. The researchers also learnt that sometimes fights among these female traders arise due 

to disagreements over the commodities. As said by one female trader: 

Sometimes we buy commodities as a group and give somebody to transport them. Along the way some goods get lost or 

get mixed up. When we receive the goods on our end disagreements sometimes arise over the quantity of the goods or even 

over payments. We have had our members engaging in fights over such misunderstandings. I am the leader of the traders’ 

union in this place so when such incidents arise I am forced as per our constitution to suspend them from the market for a 

period of a week. In other cases, depending on the gravity of the matter we even expel them. This of course affects them 

and their entire household because survival becomes a problem since basic needs of a household cannot be efficiently met. 

Interview with a female trader on 27th July 2019. 

The interview above demonstrates the negative impact that smuggling can bring on households. The works of Husken (2012) agree 

with these findings as he cites that poor traders are exposed to humiliating practices meted out by the border personnel, which include 

arbitrary violence such as kicking and hitting with sticks or random arrests for several hours. 

Some of them get detained in police custody or even get imprisoned if found with smuggled goods. If imprisoned for long, it can lead 

to family breakups. Sometimes while in prison or in custody for a long period some contract diseases which hinder their active 

engagement in the business and all these impact negatively on the business as you will not be there to run it, thus lowering the 

members’ social and economic status which with time might drive the household into poverty. It was established that men also go 

through the same humiliation such as harassment by the police and they are sometimes restricted from entry into the market, 

imprisonment or detention, loss of goods to customs or police officers. All these impact negatively on their social and economic status 

thus raising the poverty level. As gathered from the field by the researchers, children who get involved in smuggling can also be 

detained if caught by the law enforcement officers. They also tend to be cheated by adults who take their commodities and fail to pay 

them or underpay them. Sometimes they are beaten by either their parents or police for engaging in the illegal activity.  

This sometimes psychologically tortures them and some of them start living in isolation. This is not good for the social interaction as 

it instills fear in the children. As they grow they might face challenges in fitting in the society and might shy away from many 

activities. As they grow up, some might develop a rebellious attitude and hatred which is not good for any society as they might be 

considered deviants in the society. Besides, there are some men who instead of spending their earnings on development, prefer 

engaging in polygamous unions and drinking. This in the long run distorts their households and drains them of their financial power, 

hence, lowering their socio-economic status. Families sometimes breakup because of this type of behavior 

Further still, smuggling has had no significant achievement to some youths. Some of them even after earning so much from this 

business spend all their earnings on luxury such as drinking. They love the soft life. Hence such youths are not economically stable 
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and empowered. In addition, they dropout from school in order to engage in smuggling and this in turn has lowered the literacy level 

among some youths and children. This thus implies that most of them end up being unskilled or semi-skilled. 

4.1.3 Culture of Corruption 

Findings indicate that law enforcement officers openly demanded bribes from the local traders. Prominent business people, 

transporters and in other instances market traders willingly offered bribes to the police and customs officers in order to have their 

commodities moved across. This has enhanced the culture of corruption in the society and even in households since people have it on 

their minds that they have to bribe their way out. Hence smuggling has a corroding influence on state institutions given the systematic 

networks of corruption that have evolved in order to facilitate the illegal activity. This thus impacts negatively on the social morals of 

the household members. This remark on corruption agrees with the works of Babuta and Haelein (2018) who state that smuggling 

generates black money therefore leading to a black economy which heightens corruption. According to an interview with one male 

trader: 

The reason why smuggling will not die away is corruption. As long as you bribe the police you can move as many goods as 

you want. All the police are interested in is many what happens after is their little concern. The collusion between 

smugglers and border authorities have undermined the border security and created a level of low-level corruption that 

criminal groups can exploit. Interview with a male trader on 25th July 2019 in Busia town. 

This interview reveals that corruption is deeply rooted at Busia town and it is something acceptable. This is in line with Miroff (2016) 

who states that in Venezuela it has led to the creation of a huge black market demand for foreign cash. Titeca and Kimanuka (2012) 

also affirms that it contributes to tax evasion and corruption. The researchers also gathered that these corruption networks in the long 

run benefit numerous other criminal gangs since, as gathered from this study during an FGD with a hawker: 

Some groups have used the capital engaged in smuggling to move into higher profits and more criminalized activities. This 

has damaged the integrity of the state authority. This trade in reality has created an institutional basis for higher profit 

criminal activities, the legitimacy and control of local power brokers and hence they are a disincentive for border 

communities to engage with the central state building process.in some cases for example, armed groups offer protection 

services to tax trafficking flows and the illicit proceeds can then be used to fuel armed conflict. FGD with hawkers on 22nd 

July 2019 in Busia town. 

This interview is a demonstration of one of the negative effects of smuggling of food commodities between Kenya and Uganda. I t is 

in line with 

There are health risks since these smuggled goods are not subjected to sanitary measures. Consumers are hence exposed to health 

risks and this was supported by Shaw (2015), who cited that in Zanzibar people buy goods expired posing health problems to the local 

population. As noted by one government officer during an interview: 

The problem with our people is that they ignore the risks involved in smuggling these commodities. Some of them end up 

buying expired products which turn out to be a great health risk. Some end up being admitted after consuming such 

products. We advise our people not to buy smuggled commodities because of such issues. However, our people are tough 

headed they never heed to our advice. Interview with a government officer on 27th July 2019. 

 This interview demonstrates the health risks that accompany smuggled food commodities. A report by the Customs and Excise 

Department (2008) also affirms that smuggling makes agricultural commodities escape sanitary and phytosanitary controls meant to 

ensure food safety at home and avoid proliferation of diseases across borders. 

4.1.4 Competition to local Food Commodities 

The researchers also got informed that these smuggled goods caused competition to the locally produced goods thus affecting their 

livelihood. As noted by one local resident a subsistence farmer: 

I used to lease large tracts of land in order to plant both maize and sugarcane. But I stopped doing this 3 years ago because 

I realized I was making great losses. Most traders buy maize from Uganda because it is cheap. I would stock my maize for 

long and this was normally quite expensive yet I would sell at very low prices in order to clear the stock. In 2015 I made 

great losses when my maize was attacked by weevils. The price of sugarcane depreciated because again a lot of sugar was 

coming in from Uganda. Smuggling is not good and our life has generally been affected. We cannot make much from 

farming.” Interview with a local farmer on 28th July 2019 in Busia rural. 

This information demonstrates that smuggling creates a glut, decreases prices in the local market and there is no market for the local 

products. This thus negatively affects their income and their standard of living gets lowered as they do not have sufficient income to 
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sustain a high living standard. This is also supported by the works of Babuta and Haenlein (2018) who note that smuggling results in 

the decline in production and results in the lack of purchase of the local goods. In addition, the local business thus suffers huge 

setbacks and cannot compete smuggled goods hence the production of some commodities ceases. 

Findings also indicate that the activity contributed to crimes. For instance, there are some people who waylay smugglers on the 

unofficial routes and either seize their goods, money or harm them. Such criminal activities deplete households of their hard earned 

resources and thus impoverish them. Besides such crimes discourage some households from continuing with the business because of 

the risks involved and this certainly lowers the income within the household. An interview with one local resident indicates that: 

There are cases when gangs of youth terrorize individuals as they cross the border especially at Sofia. Last year 2017 

during the month of April they beat up a certain woman from my neighborhood, raped her and took her commodities. I 

understand the woman later on committed suicide because of humiliation and psychological torture. It is just bad. Interview 

with a local resident on 22nd July 2019. 

This revelation is just an affirmation of the disadvantages of smuggling. This argument is in line with Babuta and Haenlein (2018) 

who states that smuggling promotes criminal activities which discourages business. Ogalo (2010) also affirms that the activity poses a 

human security issue and asserts that in Guinea-Bissau, cross-border smuggling has seen various coup attempts, the killing of the 

president and the head of the armed forces. Miroff (2016) also cites that along the Venezuela-Colombia border it has led to a growing 

influence of criminal gangs. Titeca and Azeze (2012) ascertain that it has led to the deterioration of the rule of law and it is ardous and 

dangerous for women smugglers.  

4.2 Effect of Cross-Border Food Commodities Smuggling on the Socio-Economic   Status of Households 

Data from the field captured key elements derived from cross-border smuggling that impacted on the socio-economic status of 

households within the region. These elements included income generation, job creation, enhanced interactions, poverty level reduction 

and increase in illiteracy levels. 

The researchers asked government officers, local residents, traders, transporters, revenue collectors, hawkers, trade agents and opinion 

leaders if smuggling has greatly contributed to income generation among households and this in turn has raised their social and 

economic standard of living. The total number of respondents was 193. Figure 5.2 is summary of findings: 

 
Figure 4. 2: Effects of Smuggling on Socio-economic Status    

                     Source: Field Data, 2019 

Figure 4.2 indicates that 193(100%) agreed that it generates income for local residents. This was attributed to the fact that the business 

fetched a lot of profits and besides it was untaxed. This argument is in line with the works of New Comb (2000) who cites that 

smuggling has created in come for those involved. 
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On job creation 158 (82%) agreed that quite a number of people had obtained employment either as agents, hawkers, small scale 

traders and even as transporters. This has thus enabled them earn money which in turn has led to economic empowerment of their 

individual households and their social status has been raised. However, 35 (18%) agreed that smuggling was not the main source of 

job creation as some households were engaged in formal sectors, others farmers and according to these respondents all those involved 

in smuggling were criminals and this should not be considered as a job creation activity. Nevertheless, the 32 (17%) strongly agreed 

that the activity had indeed created jobs for those individuals that were initially jobless and idle. Besides those who do not have the 

formal education at least have something to do. The researchers also agrees with the fact that smuggling has contributed to job 

creation as it enables individuals earn some money which they use to sustain their livelihood. This element on job creation agrees with 

the works of Roltman (2004) who notes that in Africa it has generated employment for 43% of the youth. 

Findings indicate that income gained from this business had raised the status of household members both socially and economically. 

Even though sometimes households experience low moments, their level of poverty has largely reduced. At least households can 

afford meals thrice a day and they always have money even though the amount per household might vary. Further, poverty level was 

still quite evident especially among households within the rural area. Besides some of the household members especially the men 

even after earning the money, spend it on leisure and do not make any investments or savings. This has thus made them to forever 

remain poor. But poverty reduction is relative since the poverty level has reduced for some while as for others it has increased, yet 

others have never experienced any change. They are still as poor as ever. According to them this was determined by the level of 

sensitivity and responsibility of household members. The researchers also agrees with the sentiments of the key informants.  

In an interview, a customs officer reiterated that smuggling had increased illiteracy among household members since many children 

and youths dropped out of school in order to make quick money. According to these respondents, these youths and children had 

difficulty in reading and writing and besides they had no skill in business. Findings indicate that households where all members had 

abandoned their education, such households had been affected by the literacy level but in households where just one or two members 

had abandoned school the effect was insignificant. On the whole, they said this aspect was not so alarming. The researchers also 

shared the opinion of the key informants. 

4.3 Socio-Economic Effects of Food Commodities Smuggling on Specific Actors 

The main actors involved in food commodities smuggling between Kenya and Uganda were basically women, men, youth, children 

and persons with disability. 

4.3.1 Women 

Generally, the researchers observed that women were the majority in cross-border trade. According to data gathered, as compared to 

other groups of actors, the women had greatly benefited even though they were the most vulnerable. First, the researchers gathered 

that the women had benefited by supporting the education of their children as well as providing for their households. They have been 

able to secure and service loans and have even acquired plots and constructed houses for rent. According to one woman who sells 

illicit beer 

I am a Ugandan but I prefer doing my business on the Kenyan side of the border. I brew waragi and sell it to Kenyans. I took a loan 

which enabled me start this business and the business has enabled me service the loan adequately. I have also been able to buy a piece 

of land in Uganda and I intend to settle there with my children during my old age. Interview with a female trader on 23rd July 2019 in 

Busia town. 

This interview shows the benefits that women reap from the illegal business. It was also gathered that the women earn more from this 

business than the men. However, sometimes their husbands cause pain to them and even hurt their business. As demonstrated by one 

female trader 

If you do not hide your money very well and keep it secretively, our men upon sighting it can carry the whole amount away. Like me, 

I put it in my small purse which I then tie around my waist and I have sworn my money is for me and the children. My man cannot 

survive on my sweat. He needs to provide for us. If he cannot give me money on any given day what I do is that I call my children to 

the market and then take them to a hotel to eat to their full then they go home. The day he does not provide money he cannot eat. 

Interview with a female trader on 20th July 2019 in Busia town. 

This interview demonstrates this behavior by men can negatively impact on household relations resulting from the informal trade.  In 

addition, they face excessive harassment especially if men conduct the body search for hidden goods as they try to cross the border. 

This causes embarrassment and discomfort; it even discourages some of them from pursuing the business which in the long run might 

make some households fall back to poverty due to the fear of harassment. There are those who have been sexually abused and even 

infected with sexually transmitted diseases and even HIV/AIDS as they try to cross over with their commodities through the informal 

routes either during the day or at night. This in turn distorts the households’ social status and it also impoverishes the households since 

money is spending on treatment instead of investment. It causes stress and even depression to the victim. There are instances where 
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deaths have resulted from such acts thus destabilizing the family. Sometimes families end up breaking up due to mistrust or failure to 

understand the circumstances under which the incident happened. 

Women traders also complain of their goods getting lost after being seized by the customs officers or the police thus making them 

make great losses in their business. They also realize losses through bribes. They informed the researchers that there are instances 

whereby they are forced to bribe the security or customs officers with a huge amount of money before their commodities are allowed 

into the country. This affects the profits they make from the business and if not careful the business might collapse thus affecting the 

social and economic status of the households. Some of them get detained in police custody or even get imprisoned if found with 

smuggled goods. If imprisoned for long, it can lead to family breakups. Sometimes while in prison or in custody for a long period 

some contract diseases which hinder their active engagement in the business. 

4.3.2 Persons with Disability 

Their benefit is linked to the sympathy and favors from the customs and security officers and also from the revenue collectors. They 

transact their trade without any interference. They are economically independent since their involvement in the movement of the 

smuggled goods earns them high income and as such they can no longer rely on begging for their livelihoods. Some have been able to 

buy their own stocks and have established their individual businesses which further provide financial support to their individual 

households. Most of these persons were however male. According to an interview with a female person with disability 

For sure I cannot complain. People in our conditions are really favored though this hurts so many other people. We are never harassed 

and we do not even pay any bribes. We cross through the customs office peacefully. This is a great advantage to us and that is why we 

have so many clients. We always ensure that we hide the commodities on our wheel chairs and it is not so easy to see what we have 

carried. Any new person coming here cannot really know what we do. This business has made us to be greatly independent. It is 

almost impossible to see a person with disability who is actively involved in this business beg. We earn some good money and we are 

in a great position to fend for our families. Interview with a person with disability on 20th July 2019 in Busia town. 

This interview demonstrates the benefits of these persons from smuggling. Another interview with another transporter with disability 

showed that: 

We no longer rely on handouts for survival. We work for our own money which we use on the upkeep of our families. Some of us 

have also used this money in investments. Quite a number have established individual businesses which are run by family members in 

order to earn some extra income.at least we no longer live in poverty. Interview with a transporter with disability on 23rd July 2019 in 

Busia town. 

This interview also demonstrates the gains such persons have made from the informal trade. 

4.3.3 Youth 

In spite of their active engagement in this trade, there is no sign of achievement because they spend their earnings on social 

enjoyments such as going to discos, playing cards on market places, drinking and promiscuity. They love the quick and soft life hence 

no meaningful investment. Some of them dropout from school in order to engage in smuggling and this in turn has lowered the 

literacy level among some youths. This thus implies that most of them end up being unskilled or semi-skilled.  

4.3.4 Men 

They benefit less in terms of development since they spend much on marrying many wives, leisure with other women. They are 

generally weak hearted in accessing and utilizing loans. Men also go through the same humiliation such as harassment by the police 

and they are sometimes restricted from entry into the market, imprisonment or detention, loss of goods to customs or police officers. 

All these impact negatively on their social and economic status thus raising the poverty level. 

4.3.5 Children 

A few of the children are involved. They act as errant children who might have escaped from their parents just to come and earn their 

money. As gathered from the field by the researchers, children who get involved in smuggling can also be detained if caught by the 

law enforcement officers. They also tend to be cheated by adults who take their commodities and fail to pay them or underpay them. 

Sometimes they are beaten by either their parents or police for engaging in the illegal activity. This sometimes psychologically 

tortures them and some of them start living in isolation. This is not good for the social interaction as it instills fear in the children. As 

they grow they might face challenges in fitting in the society and might shy away from many activities.  

 

                  5. SUMMARY, CONCLUSION AND RECOMMENDATION 

5.1 Summary of the Findings 

The objective assessed how cross-border food commodities smuggling affected the status of households both socially and 

economically. It demonstrated that the major beneficiaries of this trade were women and this has led to their improved welfare. 

Among the disabled persons, there were more male who earned more from smuggling. On the whole men and youths benefited less. 
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This was attributed to their uncontrollable behavior of extravagancy and leisure. Increased neglect by men has left many women to 

fend for their families.  

5.2 Conclusion 

The researchers concluded that smuggling is a significant activity and it immensely contributed to the household welfare. Besides, the 

socio-economic effects can either be positive or negative depending on the outcome of smuggling to individual households. Any 

moment the activity was successful, positive socio-economic effects were experienced, hence uplifting the status of households but 

the moment the outcomes backfired the households were negatively affected thus lowering their socio-economic status.  

5.3 Recommendation 

The researchers recommends that the government establishes business centers for cheap investment that will ensure continuous 

income generation. If well-coordinated this will uplift the socio-economic status of the households involved. Besides, specific policies 

that acknowledge and encourage formalization of smuggling could exploit the comparative and competitive advantage the trades 

enjoy in the region. This could impact positively on the food security situation, attract investments, lead to the development of market 

and transport infrastructure. This will in the long run improve the welfare of the households. It is also important to sensitize traders on 

sanitary and phytosanitary requirements since observance of quality and standards is important for the social welfare of households. In 

addition, food commodities such as maize, beans, rice and groundnuts have direct implications on a country’s food security situation. 

Building silos and applying modern preservative methods on perishable commodities during a bumper harvest season could ensure 

availability of such food commodities during times of scarcity, is hence recommended. This would in turn lessen the burden of the 

government to meet food demands during disasters. The government of Kenya needs to enhance the management of people’s 

expectations through increased household awareness of alternative livelihood systems. This would encourage households to take 

advantage of existing opportunities, programmes and projects aimed at improving their welfare and prosperity. 
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Abstract: Governance basically fosters effective and inclusive decision making process in all forms of authority. It ensures 

the legitimacy of citizens in determining their own ways of persuading the course of resource distribution and utilization to realize 

much anticipated upshots. Despite all the efforts guaranteed in the Constitution of Kenya, 2010 and other international conventions to 

offer women opportunities to govern, women’s role in decision making on governance is still low; meaning that women are still faced 

by challenges in decision making on governance. In Shinyalu Sub-County, women are majority in terms of population while their 

representation in decision making on governance is low as compared to male counterparts. The objective of the study was to: examine 

women’s involvement in decision making on governance in Shinyalu Sub-County. The literature related to the study was reviewed 

based on the objective of the study. The study was informed by two theories; the theory of Liberal Feminism and theory of Patriarchy. 

The study employed a descriptive research design. The study was carried out in Shinyalu Sub-County with a total population of 

159,484 individuals. Using Mugenda and Mugenda, (2003) formula, the study sampled a population of 384 respondents involving 

household heads, community leaders, Non-Governmental Organizations (NGOs), Community Based Organizations (CBOs), Faith 

Based Organizations (FBOs) staff members, County and Sub-County administration. Data collection instruments included 

questionnaires, interview guides, observation and document review. The quantitative data collected from the field was coded and 

edited in conformity with research objective of the study while qualitative data was analyzed thematically. The finding are presented 

using descriptive statistics in form of figures, tables and charts.The finding of the objective revealed that it is beneficial to have 

women leadership on board in decision making processes on governance. The study recommended for community members to foster 

women empowerment through local dialogues, civic education and education to young people. Similarly, policy makers are urged to 

look into policy changes on one third gender rule, enhance the role of the media in sensitizing communities and as well pull women 

together through local organizations and trainings for mentorship and networks with which they can work in. 

 

Key words: Accountability, Gender bias, Gender inequality, Gender Stereotype, Governance  

 

1. INTRODUCTION 

1.1 Background of the Study 

Governance is a contextual term; from different schools of thought, Adeyemo and Ihemeje (2008) postulate that governance is based 

on goals to be achieved and approaches to be followed. World Bank (1991) in its report defines the term governance as “the exercise 

of political authority and use of institutional resources to manage societal problems and affairs”. From a feminist standpoint, 

governance shares the principles of being inclusive, accountable, gender-responsive, and representative of the diversity of interests of 

those governed. Responsive and accountable governance thus demands equitable gender participation, representation and contribution 

in all decision making processes.  

 

History reveals that women have battled to be part of all decision making processes in governance since early 1880s. Women 

researchers like Harriet Martineau have done quite a number of research and theories on women, gender and governance (Sydie, 

2002). The European Commission (2007) cites that during this time (1880s), women in Europe were seeking the rights in “equal 

property ownership and participation in the ballot”. Nalis (2012) further affirms that women development and maturity into 

governance was traced back in the Mid-19th Century in Finland. However, the male gender still dominated in majority of 

administrative, policy and decision-making organs of governance (World Bank, 2010).  

 

Wollack (2010) affirms that during the early 1990s, women in governance worldwide accounted for only 10% before the launch of the 

UN’s Beijing Platform for Action (BPA) in 1995. This BPA is widely known in the fight for “equal access and increased capacity by 

both men and women to participate in power structures and decision making”. After the launch of the BPA, the rate of women in 

governance actually rose from an average of 13% in 1999 to 19% by the year 2009 in most countries within Europe. A recent report 
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indicates that the global average of female parliamentary representation stood at 19.8 percent in 2011 up from 19 percent in 2010 

(Inter-Parliamentary Union {IPU}, 2012).  

 

Such a tribute could have been attributed by “positive legislation enforcing gender parity amongst candidates and equal visibility on 

ballot papers”. Morris (2006) however, argues that though the BPA champions for equality in decision making on governance; 

majority of the executive, legislative and judicial committees are dominated by men who still make most decisions in resource 

distribution and service delivery worldwide. 

 

Although one would argue that after over 50 years of independence in African countries such as Sudan, Ethiopia, Kenya, Uganda, 

Tanzania among others, and over 14 general elections being conducted, the expectations of women to be higher in decision making 

processes on governance would be considered a requirement (Cole, 2011).  Sir-Leaf (2010) asserts that African women’s participation 

in governance has increased though; there still exists a gender disparity in representation. The IPU (2012) notes that women share in 

the Parliamentary seats increased as from lows of 7 percent in 1990 to over 17 percent by the year 2007. 

 

However, the European Commission (2007) alludes that only six African countries have achieved 30% representation, these countries 

include; South Africa, Mozambique, Rwanda, Burundi, Tanzania and Uganda, where virtually they all have an electoral system based 

on proportional representation with “zipper-style lists being implemented by both political party quota system and quotas applied 

through legislation” (Sir-Leaf, 2010). 

 

Differing opinion from the African governance indicator, Ibrahim’s Index of African Governance (IIAG), showed that 1/3 of African 

countries showed improvement in governance, though many still failed to build progress in the rule of law. Majority of African states 

(40) improved in overall governance over the last decade. In general, Africa’s average governance improvement has slowed down as 

reflected in governance categories of the IIAG (Mo Ibrahim Foundation, 2017). 

 

Kakamega County’s poverty level stands at 49.2% (Kakamega County Integrated Development Plan {CIDP}, 2013) with women 

forming the largest poor cadre (52%) of the total population of 2,080,951 (Kenya National Bureau of Statistics {KNBS}, 2009). 

Inequalities against women in sharing of development resources, property ownership as well as involvement in decision making 

process in Shinyalu Sub-County manifest itself in the patriarchal society, inefficient existing policies, local politics, poverty, illiteracy 

and low awareness among women (Groots Kenya, 2013).  

 

Given vast opportunities, existence of challenges have denied them the chance to be part of the decision making process on County 

governance. For instance, access to important information, access voter rights and engagement in environmental management 

initiatives have literally remained in men’s hand while women being in charge of homestead social issues. The study sought to fill the 

gap in opportunities present for women’s ascension in to governance as well as the challenges facing them while seeking same 

leadership positions. 

1.2 Statement of the Problem 

Equal participation in governance is a critical tool for both men and women to take part in decision making processes, where 

resolutions on the use of societal resources are bred. All round decision making processes involving both women and men promote 

fairness, transparency and rule of law in governance, without equal number of women in decision making, decisive and sustainable 

decisions in service delivery to the citizenry are unattainable. In Kenya, women are still under-represented in governance structures 

and in decision making processes. Through opportunities such as the constitutional requirement of one-third gender rule in all public 

institutions and international interventions like the Universal Declaration of Human Rights (UDHR), Convention on Elimination of all 

forms of Discrimination against Women (CEDAW), the Beijing Platform for Action (BPA) and Sustainable Development Goals 

(SDGs) to enhance women’s participation in governance; none of these have helped women in attaining the target of 30 percent 

representation in governance (Cool, 2010). There are still more men in decision making on governance than women in Shinyalu Sub-

County besides having quite a number of women-led community organizations championing for women’s ascension into governance. 

It is with this in mind that the study was sought to find out women’s involvement in decision making on governance in Shinyalu Sub-

County.  
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1.3 Objective of the Study 

The objective of the study was to examine women’s involvement in decision making on governance in Shinyalu Sub-County and the 

objective was supplemented by the following corresponding research question: How are women involved in decision making on 

governance in Shinyalu Sub-County? 

1.4 Justification of the Study 

Several scholars have written expansively on women and governance. Some of them are: Wanaswa (2013) on influence of women’s 

political participation on governance, Wollack (2010) on advancing the role of women in politics and civil society, Sir-Leaf (2010) on 

African women’s political participation, Richter (2010) on gender and governance with women as leaders, Nzomo (2010) on gender 

equity and for sustainable development. Different reasons have been given over women’s ascension into governance positions, their 

initiatives such as civic education activities, resource mobilization and collaboration with entities such as Civil Society Organizations 

(CSOs), private companies and among other government agencies. Despite these efforts, low participation of women in governance 

has made it difficult for them to adequately influence policies in favor of effective and efficient service delivery especially in Shinyalu 

Sub-County. 

1.5 Scope of the Study 

The scope of the study specifically concentrated on the period between the years 2010 to 2017. The year 2010 is when the new 

Kenyan Constitution was enacted. The year 2013 after the general elections is when the Constitution of Kenya {CoK} (2010) became 

fully fledged with creation of several opportunities for women in governance. The year 2017 is when we had general elections and 

analyzed how women’s role in governance took shape.  

2. LITERATURE REVIEW 

2.1 Governance 

Changing aspects over the real definition of governance have been experienced in various debates by different scholars with no 

standard meaning of the term being developed. Some scholars have equated governance to government. In differentiating the two, 

Fasenfest (2010:74) cites government as the body in charge of governance thus; governance is the way socio-economic, cultural and 

political services are efficiently and effectively rendered to the public.  

 

Thornhill et al. (2014) allude that with governance, public services are not solely rendered by the ruling government rather other 

players like the Non-Governmental Organization (NGOs), Civil Society Organizations (CSOs), Community Based Organizations 

(CBOs), Faith Based Organization (FBOs) and international development partners have a role to play too. Therefore, governance is a 

reform in public administration whereby hierarchical and vertical mode of service delivery is shifting towards a hybridized horizontal 

public management mode also known as New Public Management (NPM). 

2.2 Role of Women in Governance 

Acknowledging women’s role in governance appears having been prescribed in policy articulation and execution on social, economic 

and political issues at the international, regional and national levels. In general, such policy articulations touch on gender and 

governance (United Nations Development Program {UNDP}, 2010).  Issues related to gender inequality have been a concern by the 

international and inter-governmental institutions through programmes and operations ran within the organizations on women and 

governance. Therefore, discussions on women’s role in governance have not only been confined within the dedicated entities 

expressly addressing gender concerns. Furthermore, researchers, activists and policy makers continue in pointing out issues pertaining 

women and governance as well as the trajectories of gendered notions of power; which are still being addressed nominally. However, 

individual states are challenged to consider the needs of female citizens in governance.  

 

Powley (2004) argues that women in leadership positions have already shown progress in service delivery in Indian social sector. 

They have advocated for the establishment of better water services, marital and child rights through political agenda. Additionally, she 

affirm that women in governance in Namibia further directed their determinations towards combating un-employment levels as well 

as land ownership reforms and Gender Based Violence. Wollack (2010) affirms that during the early 1990s, women in governance 

worldwide accounted for only 10% before the launch of the UN’s Beijing Platform for Action (BPA) in 1995. This BPA is widely 

known in the fight for “equal access and increased capacity by both men and women to participate in power structures and decision 

making”. After the launch of the BPA, the rate of women in governance actually rose from an average of 13% in 1999 to 19% by the 

year 2009 in most countries within Europe. A recent report indicates that the global average of female parliamentary representation 

stood at 19.8 percent in 2011 up from 19 percent in 2010 (Inter-Parliamentary Union {IPU}, 2012). Such a tribute could have been 

attributed by “positive legislation enforcing gender parity amongst candidates and equal visibility on ballot papers”. Morris (2006) 
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however, argues that though the BPA champions for equality in decision making on governance; majority of the executive, legislative 

and judicial committees are dominated by men who still make most decisions in resource distribution and service delivery worldwide. 

The study sought to fill the gap on the opportunities and challenges faced by women seeking governance positions in Shinyalu Sub-

County, Kenya. 

 

However, it is imperative that women’s advocacy efforts towards socio-political development have always been pulled down by their 

male counterparts, who deem such processes ‘petty’ to the electorates. In Kenya for example, the Sexual Harassment Amendment Bill 

of 2017 is among the Bills not passed by parliamentarians (Parliamentary Service Commission, 2017). The study therefore, sought to 

fill the gap of challenges women face in decision making on governance which was minimal compared to male counterparts in 

Shinyalu Sub-County, Kenya. 

2.3 Women’s Involvement in Decision Making on Governance 

Women involvement in governance can be traced back to the 17th century in the United Kingdom (UK) when they demanded for 

property ownership and to be allowed to vote. Kenya’s political space is still highly reserved for men with women’s rate stagnating at 

a low of 17.3% (IPU, 2012). The study examined how women are involved in decision making on governance in Shinyalu Sub-

County, Kenya. Wanaswa (2013) observed that women’s low participation indices in governance have made it difficult for women to 

influence decisions being made regarding matters affecting them, as a population regarded economically poor in Kenya including the 

youth. The biggest hindrance to the realization of all-round decision making process in governance is under-representation of women. 

The study examined how women are involved in decision making on governance in Shinyalu Sub-County, Kenya. 

 

As stipulated in the UN’s UDHR (1948) “every person has a right to participate in decisions that define her or his life. This right is the 

foundation of the ideal of equal participation in decision-making among women and men”. Miranda (2005) accolades the UDHR 

(1948) that women understand their situations better and should be involved in decision making process be it at the local, national, 

regional or supranational levels. Contrary to this, women’s input in the decision-making process on governance is highlighted as an 

obligation for all but women are not fully enjoying this right due to low awareness as well as inefficiency in policies. The study 

therefore, sought information on how women are involved in decision making on governance in Shinyalu Sub-County, Kenya. 

 

To affirm this, CEDAW (a United Nations General Assembly {UNGA) adoption of 1979) “moved the right of participation for all, 

another step towards de facto (equality by affirming the obligation of state parties to take affirmative action) to accelerate the 

participation of women in public decision-making positions”. At present, African nations are consenting to CEDAW with the 

exception of for Sudan and Somalia. Of course Kenya is making milestones in increasing women’s involvement in governance 

(through policies, programs and plans), though the shift is still slow thus more is needed to put women at par in decision making 

processes in all governing structures. Wollack (2010) affirms that during the early 1990s, women in governance worldwide accounted 

for only 10% before the launch of the UN’s Beijing Platform for Action (BPA) in 1995. This BPA is widely known in the fight for 

“equal access and increased capacity by both men and women to participate in power structures and decision making”. After the 

launch of the BPA, the rate of women in governance actually rose from an average of 13% in 1999 to 19% by the year 2009 in most 

countries within Europe. A recent report indicates that the global average of female parliamentary representation stood at 19.8 percent 

in 2011 up from 19 percent in 2010 (Inter-Parliamentary Union {IPU}, 2012).  Such a tribute could have been attributed by “positive 

legislation enforcing gender parity amongst candidates and equal visibility on ballot papers”. Morris (2006) however, argues that 

though the BPA champions for equality in decision making on governance; majority of the executive, legislative and judicial 

committees are dominated by men who still make most decisions in resource distribution and service delivery worldwide. Thus, the 

study examined how women are involved in decision making on governance in Shinyalu Sub-County, Kenya. 

 

In the private sector where governance also plays a crucial role, United Nations Development Fund for Women {UNIFEM} (2009) 

cites that women’s representation in decision making process remains quite low with an average of 7%. The private sector has not 

actualized some tenets of good governance such as; fairness, equity and equality, which should be conformed to according to the 

corporate governance demands. Cytonn Investment (2016) in a report argues that governance index is still at its lowest point in 

Kenya, East Africa and other Sub-Saharan states. This is anchored to indicators of unfairness such as few numbers of women holding 

key positions in corporate governance structures. However, the indices are changing for the better compared to previous years. The 

study filled the gap of why there is low representation of women in formal governance structures in Shinyalu Sub-County, Kenya. 
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Morris (2006) observes that seldom would we find women chairing crucial committees linked to economic and governance of a state. 

Women have been in many cases given opportunities to head the social sector like gender, culture and youth development thereby, 

their influence in governance being regarded as limited (Muhammad and Yasin, 2011). The study examined how women are involved 

in decision making on governance in Shinyalu Sub-County, Kenya to agree or disagree with the assertion of Morris; Muhammad and 

Yasin. 

 

Patel (2004) divulges that the involvement of women has never been cut short. They are represented widely in other structures of 

governance like Non-State Actors (NSA) and other grassroots groups. Governance entails a participatory approach of all institutions 

working towards the well-being of societies in regard to service delivery. Such organizations play a peripheral role in the protection of 

the marginalized and self-interest groups. The study examined how women are involved in decision making on governance in 

Shinyalu Sub-County, Kenya. 

 

Women’s involvement in decision making processes is the biggest challenge nations are facing and to undo such hindrances, Patel 

(2004) posits that it is the mandate of nations to enact policies, programs and plans that advocate for a gender parity decision making 

framework at all levels of governance for fairness, transparency, accountability, rule of law and efficiency in service delivery to 

prevail. The study examined how women are involved in decision making on governance in Shinyalu Sub-County, Kenya. 

2.4 Conceptual Framework 

The study was informed by two theories namely: the liberal feminism and theory of patriarchy.  

2.4.1 The Theory of Liberal Feminism  

Proponents of liberal feminism like Peters (2006) cite that women's exclusion in governance structures is a failure in legal mechanism. 

Such legal remedies range from constitutional provisions like the one-third rule for the underrepresented groups like women, youth 

and the physically challenged. Green (2006) argues that such mechanisms guarantees equal representation of both sexes in governing 

bodies. Liberal feminism as a philosophy emphasizes for equity and fair representation of both men and women in all public spheres, 

specifically the political space. The theory though fails to give free space to both women and men to compete equally on a fair ground 

in that, women are highly favored as compared to men and in most governance positions, it is all about competition rather than 

favoritism i.e. when one seeks an electoral position it is about individual campaigning and competing on neutral grounds. This theory 

is however, relevant to the study as it recognizes the legality of inclusion of women in governance to fill gaps of unfairness and 

inequity in governance which forms the basis of the study. 

2.4.2 The Theory of Patriarchy 

Giddens (2009) and Walby (1990) assert that “patriarchy is a social system where the male is the primary authority figure central to 

social organization, political leadership, moral authority, and control of property. It implies the institutions of male rule and privilege, 

and entails female subordination. The theory put emphasis on the significance of political sovereignty (Giddens, 2009). Patriarchal 

theory in its political philosophy emphasizes equity in representation of men and women in public spheres, among them the 

governance space. The strong advocacy for women’s participation in decision-making organs and institutions can be used to 

contextualize and expound the role KEWOPA (2013) plays in strengthening democracy in Kenya through its programmatic work.  

The theory was utilized to highlight the socio-economic challenges of women’s representation in public spheres as a basis for 

addressing challenges faced by women in their endeavor to contribute to governance in the study area. However, the generalizing of 

the cause of poverty among women through the theory of Patriarchy would be unfair. There’s need for a keen look at the unique 

gender issues from community-context separately in Shinyalu Sub-County”.  

This study supports the theory of Patriarchy by Giddens (2009) and Walby (1990) since it emphasizes on the autonomy required 

between men and women in governance, it spearheads the challenges women face in decision making processes and gives a clear 

picture on how such challenges if well strategized, women can bring on board the required change in the decision making process on 

governance not only in Shinyalu Sub-County, but also at the national and international level. 

2.5 Conceptual Model 

INDEPENDENT VARIABLES    DEPENDENT VARIABLES 

Opportunities and Challenges faced by     Governance 

Women in Decision Making 

 

 

Women’s involvement in decision 

making, Women’s influence in decision 

making, Women’s opportunities and 

challenges in decision making 

Effective policies, Adequacy of 

resources, Positive cultural base, 

Empowerment of women, 

Collaborative and exchange 

programs, Trust, Democratic peace, 

Human security 
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Figure 2.1: Conceptual Model Showing interaction of variables 

Source: Researchers, 2019 

3. RESEARCH METHODOLOGY  

3.1 Research Design 

The descriptive research design was used. Kothari (2004) argues that a descriptive design is a straightforward plan for field 

investigation where data on the problem under investigation is easily and readily captured. This design gives a straightforward plan in 

investigating the contribution and influence women can add in the decision making process on governance. Furthermore, the design is 

eloquent enough in addressing various setbacks facing women in governance from fully and fairly carrying out their roles in 

government structures. 

3.2 Study Location 

The location was Shinyalu-Sub County, located in Eastern parts of Kakamega County with an approximate area of 446 km2 and lying 

on longitudes 340 20’ and 350 E, and latitude 00 15’ and 10 N of the equator. Shinyalu has 6 Wards; Isukha West, Isukha South, Isukha 

Central, Muranda, Isukha West and Isukha North. It borders Lurambi, Malava and Ikolomani. The altitudes range from 1300m to 

2000m above sea level while the annual rainfall range is between 1280.1 mm and 2214.1 mm per year. The study area is largely 

covered by the gazetted national forest, Kakamega forest. It is the only existing natural tropical-rain forest in Western Kenya covering 

an approximate area of 244.25 km2. There are two rainy seasons, the long rains and the short rains. The long rains start in March and 

end in June with the peak in May. The short rains commence in July and end in September and peaks in August. Rainfall varies from 

1,000mm to 2,400mm per annum. The main economic activities in the study area are agriculture and livestock keeping. Sugarcane, 

tea, maize, beans, sweet potatoes, ground-nuts and cassava are common farm produces in the area while cattle, sheep, goats and pigs 

are also reared. Dairy farming is also common in the area, though still very low. Shinyalu Sub-County has several market places but 

Shinyalu shopping center is the largest in the Sub-County (Kakamega CIDP, 2013).  
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Map of the Study Area 

 
Figure 3.1: Map showing Shinyalu Sub-County 

Source: Researchers, 2019 
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3.3 Target Population 

Shinyalu Sub-County has an approximate population of 159,484 with approximately 12,700 household units. Furthermore, there were 

6,450 community leaders as well as 6,000 employees of the national, county governments and Non-Governmental Organizations 

{NGOs} (KNBS, 2009; Groots Kenya, 2013). The study targets household heads, community leaders, NGOs, CBOs and FBOs staff, 

the County administration and Sub-County administration exclusively drawn from the Sub-County.  

3.4 Sampling Procedures and Techniques 

Kombo and Tromp (2006) state that sampling is the grouping of given population for testing or investigation. The study targeted a 

population of 159,484 members in the Sub-County. This target population is more than 10,000 hence the appropriate number for 

sampling ought to be 384.  

Stratified proportionate sampling and random sampling techniques were used in determining the number of sub-groups to be sampled. 

Purposive sampling was used to identify the key informants, who were county and sub-county administrators as shown in Table 3.1.  

Table 3.1 Sub-Groups Sample Size 

Sub-Group Population Sample Size Sampling Strategy 

Household Heads 12,700 210 Simple Random 

Community Leaders   6,450   98 Simple Random 

NGOs/CBOs and FBOs 

staff 

  2,500   64 Simple Random 

County and Sub-County 

administrators 

     120   12 Purposive 

TOTAL  384  

 

Source: Researchers, 2019 

3.4.1 Sampling Strategy 

In determination of the sample size, the researchers used the formula provided by Mugendas’ (Mugenda and Mugenda, 2003). While 

in determination of sample size of sub-groups, Borg and Gall, (1989) formula was used. The formula is presented hereunder. 

N=Z2pq/d2 

 

Where: N= desired minimum sample size 

Z= the standard normal deviate at confidence interval of 99% (1.96),  

p=  proportion in the target population estimated to have the characteristic under study (0.8) 

q = 1-p (0.2) and  

d=  level of statistical significance of estimates (0.05) for desired precision thus derivation of multi-stage random sample size 

was 

 N=1.962x 0.8x0.2/(0.05)2= 384 

The selection of a representative sample was made with respect to the inferences the researchers intended to make (Mugenda and 

Mugenda, 2003).  

3.5 Research Instruments 

Data collection tools included structured questionnaires, in-depth interview schedules, observation and document review.  

3.6 Data Analysis and Procedures 

Collected data from the field constituted of both qualitative and quantitative data. Field data constituting of qualitative data was 

recorded from in-depth interview schedules per thematic area, then reduced to a simplified format understood in the context of the 

research questions. The data was then reviewed for patterns exhibited through thematic analysis and verbatim. Quantitative data from 

responses to questions from questionnaires was coded and edited for conformity, exactness, homogeneity and significance to the 

research questions. All the responses were recorded of verbatim, analyzed, summarized and reported per thematic area. The data was 
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entered into the Statistical Packages for Social Scientists (SPSS v23) and  analyzed using descriptive statistics’ and presented the 

findings on frequency tables, bar and pie charts”. 

4. RESEARCH FINDINGS AND DISCUSSIONS 

4.1 Response Rate  

The sample size of this study was 384 respondents. Fortunate enough, the researchers through the help of locally trained research 

assistants returned all the 330 questionnaires and 54 interview guides, representing 99% rate of response. This response rate show a 

relationship of 60% are good of 70% and over are termer excellent for analysis. The study’s response thus was excellent for analysis 

and reporting. Such rate was due to excellent organization of the research team making sure that everyone met their set targets as well 

as positive response from the respondents in the study. 

4.2 Demographic Characteristics of Respondents  

A check on demographic characteristics of respondents constituted of the gender, age, education levels, profession and years of 

service in the profession. Table 4.1 presents gender of respondents. 

4.2.1 Gender of Respondents 

Table 4.1: Gender of Respondents 

Gender Frequency Percentage (%) 

Male 154 40% 

Female 230 60% 

TOTAL 384 100% 

 

Source: Field Data Analysis, 2019 

 

The total population for respondents gathered stood at 384; 330 questionnaires and 54 interview guides. Among them, 54% (230) 

constituted of female respondents while 40% (154) were of the male gender.  The findings corroborates with those of Mikell, (1997) 

that in Sub Sahara Africa women are the majority but in governance are very few compared to their male counterparts. The reason for 

this is that women have lacked the experience and expertise to hold leadership positions. This is in fact very ironic where majority are 

represented by minority groups (men). 

 

Mama (2000) further affirms that women have for a long time had the agenda set for them. Despite having the power in terms of 

voting numbers, often it is the patriarchal agenda that carries the day and their authority ought not to be questioned. In so doing, the 

needs of the women are often overlooked. 
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4.2.2 Age of Respondents 

 
Figure 4.1: Age Bracket of Respondents 

Source: Field Data Analysis, 2019 

From Figure 4.1, it was evidenced that 60% (230) of the respondents bracket between 31 to 50 years. This age bracket represents 

majority of the actively working population (the youths and adults). Another 40% (154) belonged in the age brackets of 21-30 years 

and 51-60 years. There were no respondents in the categories of 20 years and below as well as over 60 years. Majority of those 

represented here were young people (in their young careers) and those nearing retirement age. World Bank (1991) conforms to the 

findings reporting that, majority of young people (those in 30s) tend to support their fellows for jobs as well as leadership positions. 

On the other hand, adults (in 40s) have a tendency of selecting their fellow age mates for opportunities at hand such as governance 

positions. They tend to believe that their fellows understand them better thus, can work together for their aspirations in governance. 

Generally, the study was balanced in terms experience and understanding of the study purpose.  

 

Furthermore, World Bank (1991) affirms that leadership representation through young people is deemed effective in service delivery 

and brings much higher development prospects. However, experience also matters a lot in governance where adults give experienced 

thoughts on governance structures thus; all round decision making process requires all round representation. 

Less than
20 years

21-30 31-40 41-50 51-60
Over 60

years

Age Bracket 0 77 115 115 77 0

0

20

40

60

80

100

120

140

Fr
e
q
u
e
n
cy

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10105
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020              44 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10105    www.ijsrp.org 

4.2.3 Education Level of Respondents 

 
Figure 4.2: Education Qualification of Respondents 

Source: Researchers, 2019 

Figure 4.2 presents the findings on education attainment of respondents. Majority of the respondents indicated that they had attained 

Secondary education with a score of 67% (259). A number of them 20% (77) had finished tertiary education, 10% (38) possessed 

University Degrees (1 with a Masters Degree) and 3% (10) with Primary education. There were 58 respondents who could neither 

read nor write in English language, the research assistants aided them by translating the questions for them and write down their 

answers. Questionnaires basically collected quantitative data from the respondents’ education. It is imperative therefore, that majority 

of respondents in Shinyalu Sub-County could read and write (educated) thus, understood the aim of the study well while attempting 

the study questions.  

 

Mo Ibrahim Foundation (2017) affirms that states with high education standards are more likely to show good governance through 

fairness in electoral and administrative representation between men and women. In comparison with less education standards, Mo 

Ibrahim Foundation (2017) further asserts that less educated states work against marginalized groups’ wishes and rights. It is therefore 

not a wonder that some of the African Countries which are praised for their female representation such as Rwanda, South Africa, 

Seychelles and Senegal are also well ranked in their education standards.   

4.2.4 Profession of Respondents 

Table 4.2: Professional background of Respondents 

Profession Frequency Percentage (%) 

NGO/CBO/FBO/CSO workers 154   40% 

Administrator-National   14   04% 

Administrator-County   02   01% 

Non-Administrator-National   58   15% 

Non-Administrator-County   82   21% 

Others   74   19% 

TOTAL 384 100% 

 

Source: Field Data Analysis, 2019 
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On professional characteristics, Table 4.2 shows 40% (154) of the respondents were working as Non-State Actors in various 

community organizations such as NGOs, CSOs, CBOs, and FBOs. Other professions included; County Government workers 21% 

(82), National Government workers 15% (58) and administrators; National 4% (14) and County 1% (2). Others as a profession scored 

19% (74) constituting of farmers and businesspersons. However, women representation in the stated professions remained below 40% 

apart from the Non-State Actors profession where women representation stood at 67%. 

 

The study findings are in tandem with the International Labor Organization {ILO} (2004) report on overall share of women in 

leadership positions. The report states that women’s overall share in public and private sector managerial jobs (including posts as 

legislators, senior officials and managers). This figure evidently remains considerably lower than women’s overall population 

worldwide. Furthermore, women’s representation in decision-making positions in the civil service and public sector bodies still 

remains a concern to the international conventions and national legal frameworks. 

4.2.5 Years of Professional Experience 

 

Figure 4.3: Years of Professional Experience  

Source: Field Data Analysis, 2019 

It was evident that 60% (230) of the respondents possessed a spanning career of over 5 years working in Shinyalu Sub-County. The 

remaining 40% (154) had a career spanning for less than 5 years. Furthermore, 30% (115) had a working experience ranging between 

2 to 3 years with 70% (269) being in either over 5 years of experience or no experience categories. Finally, 10% (39) had no 

professional career i.e. farmers and businesspersons, thus, 90% (345) of the respondents had a professional career. However, it was 

learnt that the professional experience among women (majority of the respondents) was low in Shinyalu Sub-County.  

 

On this, the IPU (2012) avows that women still face resistance while carrying out their duties and exercising authority due gender 

stereotypes that they are qualified for the positions they hold. Furthermore, their effectiveness in governance is not felt yet by men as 

well as fellow women.  The IPU (2012) further asserts that majority of women elected or appointed into governance positions come in 

with required skills and competence but insufficiency in experience and perceived male dominance in governance structures derail 

their work performance. 

4.3 Women’s Involvement in Decision Making on Governance 

In answering objective of the study, the researchers sought information on the involvement of women in decision making processes 

and how it impacted governance in Shinyalu Sub-County. The parameters for measuring governance were; transparency, 
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accountability in public service delivery, fairness, equity and equality, responsiveness and rule of law. The findings are as shown in 

Figure 4.4. 

 
Figure 4.4: Involvement of Women in Decision Making on Governance 

Source: Field Data Analysis, 2019 

The study examined the involvement of women in decision making on governance in Shinyalu Sub-County. The analysis indicated 

that 60% (231) of in Shinyalu Sub-County could lead to fairness/equity in resource distribution and sharing. The remaining 40% (153) 

disagreed that fairness in resource distribution could be achieved through the involvement of women. Furthermore, 52% (198) were of 

the opinion that women involvement in all levels of decision making on governance led to transparent actions. On the other hand, 

48% (186) perceived that transparency cannot be met even wits. On accountability and responsiveness, 46% (176) perceived that it 

was visible in governance structures due to the involvement of women in decision making processes.  However, 54% (208) disagreed 

that women involvement led to accountable and responsive governance. Additionally, respondents perceived that women’s 

involvement in decision making on governance did not stir the growth of rule of law with 51% (196) with 29% (110) agreeing while 

20% (78) were not sure. Table 4.3 shows the regression representations of women’s involvement in decision making on governance in 

Shinyalu Sub-County. 

 

Table 4.3: Regression Model on Decision Making and Governance by Women 

Model R R Square Adjusted R Square Std. Error of the 

Estimate 

1 .984a .979 .966 .11506 

     

 

Source: Field Data Analysis, 2019 

The regression equation focused on the women’s involvement in decision making on governance as measured by; transparency, 

accountability, fairness, responsiveness and rule of law. Model predictors were inclusive politics, cultural stereotypes and inadequacy 

of resources. 

The study findings revealed positive selected variables as depicted by coefficient of determination (R) of 0.984, and Correlation 

Coefficient (R- Square) of 0.979. The study results therefore, indicate the selected independent variables do command an influence 

equivalent to 97.9% 

The study findings are in tandem with those of Pearson (2008) affirming that women if given better opportunities in governance, they 

are great players in engaging. Good governance is built on a participatory and democratic process which promotes the input by all 

players ultimately. Such a process is only achieved where fairness, transparency, accountability, responsiveness and rule of law are in 
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play. Patel (2004) further divulges that the involvement of women has never been cut short. They are represented widely in other 

structures of governance like Non-State Actors (NSA) and other grassroots groups. Governance entails a participatory approach of all 

institutions working towards the well-being of societies in regard to service delivery. 

 

However, 51% of the respondents disagreed with the perception that the rule of law was being embraced through the one-third gender 

rule in governance structures. United Nations Development Fund for Women (2009) cements that women’s representation in decision 

making process remains quite low due to non-actualization of some tenets of good governance such as; fairness, equity and equality, 

which should be conformed to according to the corporate governance demands. Morris (2006) further observes that seldom would we 

find women chairing crucial committees of a state. Women have been in many cases given little opportunities to head such sectors 

thereby, their involvement in governance being regarded as limited. 

 

To affirm the above findings, CBO member argued that: 

…the involvement of women in governance in Shinyalu Sub-County as a whole has never been well captured due 

unreliable existing data. However, the introduction of two-tier governance structure (devolution) has increased their 

stakes in governance through elective seats and Sub-County representation… (Interview with respondent, Isukha North 

(Mukhonje trading center) December 24, 2019) 

To a respondent from Shinyalu Trading Center, it was asserted that: 

…in my opinion, the involvement of women in decision making on governance in the last 5 years has tremendously 

increased in Shinyalu Sub-County. For instance, there are four women chiefs and 3 assistant chiefs as well as 

representatives in various boards of management in different areas… (Interview with respondent, Shinyalu Trading 

Center, December 15, 2019) 

 

It is data analysis involvement is low due to patriarchal society and negative politics. To address this challenge, a lot of awareness and 

advocacy should be done for all-round participation hence enhance good governance principles.  

5. SUMMARY, CONCLUSION AND RECOMMENDATION 

5.1 Summary of finding 

Regarding the objective, it was revealed that women’s involvement in decision making on governance could tremendously impact on 

service delivery in the Sub-County. Respondents (60%) had the perception that women involvement in governance could bring 

fairness and equity in resource distribution and sharing. However, only 40% agreed that transparency, accountability and 

responsiveness in governance could be upheld if women were involved in governance matters.  

5.2 Conclusion 

On the basis of the finding of the study, the following conclusion was made. Regarding the objective of the study, it was revealed that 

there are benefits of having women leadership on board in decision making processes on governance. It was concluded that that in 

order to foster good governance in Shinyalu Sub-County, women involvement in decision making processes is a mandatory mandate 

under the legal ad institutional frameworks of governance in order to foster all-round decision making processes on governance.  

5.3 Recommendation 

Regarding women’s involvement in decision making on governance, the study recommends that the two levels of government through 

elected leaders, Non-State Actors and communities should focus on civic education that empower grassroots communities and 

especially women. This in the long run may trigger grassroots communities to challenge the status quo. Civic education however, 

should not be timed too close to the general elections as the civic educators will be competing with the politicians for the voters’ 

attention thus little progress would be made with civic education. It is only through empowerment that women are able to make 

independent decisions about their choices and consequently hold their fellow women leaders accountable in service delivery and of 

course women empowerment. Non-State Actors and communities should focus on civic education that empower grassroots 

communities and especially women. This in the long run may trigger grassroots communities to challenge the status quo. Civic 

education however, should not be timed too close to the general elections as the civic educators will be competing with the politicians 

for the voters’ attention thus little progress would be made with civic education. It is only through empowerment that women are able 

to make independent decisions about their choices and consequently hold their fellow women leaders accountable in service delivery 

and of course women empowerment. 
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Abstract- T-junctions are widely used to facilitate the mixture of two fluids at different temperatures and in most cases, different velocity 

also. Temperature of the mixture at the outlet of the main pipe undoubtedly plays a significant role in all the industries where T-junctions 

are implemented as their main intention is to get reduced temperature of the fluid. This paper deals with the three main cases which are 

expected to rather have a significant impact on the outlet temperature viz. short tee, increased velocity ratio and long tee respectively. 

Effects of mentioned cases have been investigated using CFD through ANSYS FLUENT to monitor temperature and velocity of the 

mixture. It was concluded that increasing the momentum ratio would bring down the temperature more effectively as compared to 

increase in the length of the pipe though the later resulted into better mixing of the fluids. 

 
 

Index Terms- ANSYS, CFD, mixing efficiency, mixing of fluids, momentum ratio, T-junctions, etc. 

 

 

I. INTRODUCTION 

 tee is formed by two pipe sections joined at a right angle to each other. The hot fluid (water) is flowing through the main pipe 

while the cold fluid (water) enters the main pipe through the branched pipe. There have been traditionally developed empirical 

design equations to solve the mixing problems but it does not take into account the complexity of turbulent flow in applications like 

petrochemical products, waste water treatment, blending of oils, etc. 

 

With due respect to all the other industries, nuclear industry is the one where efficiency of the mixing of fluids in the mixing chambers 

is very critical. There have been much of research regarding the thermal stresses arising in the T-junctions due to the large temperature 

difference and also due to frequent changes in the same [1].  

 

  A large temperature gradient is created along the length of the pipe due to mixing of fluids near the junction as well as to the 

downstream of the main pipe [2]. 

 

The temperature fluctuations cause cyclic thermal stresses and subsequent fatigue cracking of the pipe wall. Thus, anticipating the 

failure of the piping systems in nuclear power plants is very essential as its failure may lead to irreparable damage. In order to assess 

the structural strength, stability and life of such T-junctions, it is essential to know the following: (i) magnitude of the temperature 

fluctuations, (ii) regions of pipe wall that experience the temperature fluctuations, (iii) response of the material of the pipe to the thermal 

fatigue loading. [3] 

  

Noguchi et al. (2003) carried out experimental studies of thermal striping with scale models of T-junctions using hot and cold water. 

They investigated the flow pattern and characteristics of the temperature fluctuations with the help of flow visualization and temperature 

fluctuation measurements. They concluded that velocity ratio determines the flow pattern and temperature fluctuation behaviour. Also, 

upstream elements like elbow and valve had little effect on temperature fluctuations. 

 

Large Eddy Simulation (LES) and Direct Numerical are expected to give more accurate results since the research involves turbulent 

mixing of two fluids. Though Kuczaj et al. had studied the same using LES sub grid scale developed by the Vreman (2004). It was 

concluded that finer mesh was required to capture the temperature fluctuations near the centre line of the pipe of the mixing zone. [4], 

[5]. 

 

A 
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Zahid Khokhar et al. [7] have presented their research regarding mixing of fluids with side tees. They have performed a grid 

independence study for the centre line temperature and also validated the same using experimentation. Turbulence was modelled using 

the standard k-ε model. The pipe length required for achieving 95% mixing was found to be a function of the ratio of the velocities of 

the side and main streams.  

 

 

II. METHODOLOGY 

    Mixing tee possess two inlets and one outlet. The momentum ratio for this type of tee is the ratio of velocity of cold fluid to velocity 

at mixed fluid at outlet. 

    

     Mixing of the fluids inside the pipe was simulated using ANSYS Fluent, a general purpose three dimensional CFD package. The 

turbulence model selected to setup the required case was k-ℇ. Though Large Eddy Simulations (LES) and Direct Numerical Simulation 

(DNS) will give most accurate results in this case as it involves turbulent mixing, but many experiments have agreed to the fact that k-

ℇ model reasonably agrees with the experimental results. 

As mentioned above, governing equations i.e. mass and momentum equations are solved using numerical methods as DNS would 

consume a lot more computational power and time. 

 

A. Geometry 

      Two geometries of mixing tees were prepared for the analysis in CAD software SolidWorks. One with an outlet length of 1000mm 

and other with an outlet length of 1500 mm from T junction which can be observed from Fig. 1 and Fig. 2 with same inner and outer 

diameter of 242.93mm and 273.05 mm respectively. 

 

 

 

Fig. 1 Dimensions of Small Mixing Tee 
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Fig. 2 Dimensions of Long Mixing Tee 

 
     Above prepared geometries are not numerically acceptable as the geometry of tee represents solid domain. Fluid domain was required 

for simulation which was obtained by volume extract feature. 

 

B. Meshing 

     Once the numerically acceptable fluid domain was created, the geometry of tee is imported into ANSYS. Meshing of both tees is 

done by using Patch conforming method which can be observed in Fig. 3. Tetrahedral elements with size of 10mm are used. For Short 

tee, number of elements and nodes are 70111 and 121229 respectively. Similarly, for long tee, number of elements and nodes are 82254 

and 422810 respectively. 

 

 

Fig. 3 Meshing of Tee 

 

C. Boundary Conditions 

     Boundary condition for both the inlets is set to “Velocity-Inlet” and outlet is set as “Pressure-Outlet” as shown in Fig. 4.  Water is 

selected as working fluid for fluid domain with density of 998.2 kg/m3, specific heat of 4182 J/kg-K, thermal conductivity of 0.6 W/m-

K and viscosity of 0.001003 kg/m-s. In Fluent, segregated three-dimensional, steady state solver is used for turbulent flow. Temperature 
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at Inlet Z is 450 K and at Inlet Y is 333 K for all cases. Also, the gauge pressure at outlet is 0 Pa for all cases. Momentum ratio and the 

velocities with following three input cases are tabulated in Table 1. 

  

 

 

 

Fig. 4 Boundary Conditions 

     

Table I: Input Cases 

 

Parameters Input Cases for Boundary 

Case1 Case 2 Case 3 

Geometry Short Mixing Tee Short Mixing 

Tee 

Long Mixing Tee 

Velocity at Inlet Z 1.7 m/s 1.7 m/s 1.7 m/s 

Velocity at Inlet Y 3.4 m/s 6.8 m/s 3.4 m/s 

Momentum Ratio 2 4 2 

 

D. Simulation Results 

     For each case of simulation 300 iterations were performed as it proved sufficient enough to satisfy the convergence criteria. There 

are no universal metrics for judging convergence. Residual definitions that are useful for one class of problem are sometimes misleading 

for other classes of problems. Therefore, area weighted average of temperature and standard deviation of temperature is also monitored 

at outlet. For most problems, the default criterion in ANSYS Fluent is sufficient. This criterion requires scaled residuals decrease to 10-

3 or less for all equations except energy equation, for which the criterion is 10-6. But it can be observed from the following graphs of 

residuals that the energy equation has not reached the convergence criterion, this is because the temperature difference between input 

values and output is very less. From Fig. 7 it can be observed that the residuals haven’t reached the convergence criterion but still the 

solution is converged as for more than 50 iterations the graph shows same behaviour at the end of graph. Also, the graph of area-

weighted average of temperature and standard deviation of temperature at outlet show same behaviour for more than 50 iterations. 

Hence, we can confirm the convergence of solution by observation. Graph of residuals can be observed from Fig. 5, Fig. 6, Fig. 7 for 

Case 1, Case 2, Case 3 respectively. 
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Fig. 5 Graph of Residuals for Case 1 

 

Fig. 6 Graph of Residuals for Case 2 
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Figure 7 Graph of Residuals for Case 3 

 

     Area-weighted average of temperature shows the average value of temperature at outlet. Average temperature for Case 1, Case 2 and 

Case 3 is 367.45 K, 352.86 K and 366.48 K respectively. Graph of average temperature can be observed from Fig. 8, Fig. 9, Fig. 10 for 

Case 1, Case 2, Case 3 respectively. 

 

Fig. 8 Average temperature at outlet for case 1 
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Fig. 9 Average temperature at outlet for case 2 

 

Fig. 10 Average temperature at outlet for case 3 

 

     Standard deviation shows the deviation of temperature at outlet. Standard deviation of temperature for Case 1, Case 2 and Case 3 is 

35.15 K, 22.96 K and 34.86 K respectively. Graph of standard deviation can be observed from Fig. 11, Fig. 12, Fig. 13 for Case 1, Case 

2, Case 3 respectively. 
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Fig. 11 Graph of standard deviation of temperature for case 1 

 

Fig. 12 Graph of standard deviation of temperature for case 2 
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Fig. 13 Graph of standard deviation of temperature for case 3 

 

     Post processing is necessary for creating and investigating the behaviour of output results throughout the body. After the simulation, 

the results are examined and analyzed through CFD-Post to verify the results and conclusions drawn on the obtained results. Contour 

plots for temperature and velocity are observed for all the cases which provide a visual of actual process. It can be observed in the 

temperature plot the contours of high temperature represented by colour red are present in both case 1 and case 3 represented by Fig. 14 

and Fig. 16 respectively. This indicates that there is high temperature at outlet, but it is not for case 2. It can be observed from Fig. 15 

that the temperature at outlet is relatively less as the contours of high temperature diminished before reaching the outlet for case 2. Also, 

it can be observed from the contour plot of velocity that velocity at outlet in case 2 is relatively greater than that of other two cases. 

Hence, the simulation results can be confirmed on the basis of visuals obtained by post processing.   

 

   

 
Fig. 14 Contours for Case 1 
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Fig. 15 Contours for Case 2  

 

Figure 16 Contours for Case 3 

 

III. CONCLUSION 

      From the result of area weighted-average of temperature at outlet it can observed that the temperature at outlet shows no significant 

change when the velocity is same even though the length of outlet is increase from the junction. But it has been observed that the outlet 

temperature shows significant decrease when momentum ratio is increased resulting in increased mixing efficiency.  

       

     The above-mentioned behavior is also same for the results of standard deviation of temperature at outlet. Hence, on the basis of 

obtained results and observations made, case 2 yields more mixing efficiency relative to other cases. Hence mixing tee efficiency 

momentum ratio. Also, the increase in length of tee does not play any significant role as compared to increase in momentum ratio on 

the efficiency of Mixing tee. 
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ABSTRACT 

A total of forty water samples collected between July and November, 2019 from five sampling points situated  at distance of 0m, 10m, 

50m, 100m downstream and 10m upstream (to reflect the ambient condition of the river prior to pollution with abattoir effluent) were 

used to ascertain the microbiological quality of the river. The mean bacterial counts ranged from  1.3 x 106 cfu/ml to 9.0 x 106 cfu/ml 

of total aerobic heterotrophic bacterial count, total fungal count ranged from 0.5 x 106 cfu/ml to 1.1 x 106 cfu/ml and the total coliform 

count ranged from 9 x 104 to 3.5 x 106 MPN/100ml. The results revealed that the effluent discharge point had the highest microbial 

load which was evident in the total aerobic heterotrophic bacterial count of 9.0 x 106cfu/ml, the total coliform count of 3.5 x 106 

MPN/100ml and total fungal count of 1.1 x 106cfu/ml. The bacteria were mostly enteric organisms and their frequency of isolation 

included; Salmonella species (19.51%), Enterococcus species (14.63%), Proteus species (12.20%), Klebsiella species (7.32%), 

Staphylococcus aureus (9.76%), Escherichia coli (21.95%) and Enterobacter species (14.63%). While fungal isolates were; 

Aspergillus flavus (14.29%), Mucor species (28.57%), Aspergillus niger (33.33%) and Penicillium species (23.81%). Egbu abattoir 

effluents have negative microbiological impact on Otamiri River, exposing the health of those who directly use the water for various 

purposes to hazard.  

 Key words): Assessment, Otamiri River, Effluent, Isolates. 

 

Introduction 

The abattoir is known to provide domestic meat to the people as 

well as generate employment opportunities. (Ogbonnaya, 2008) 

reported that the abattoir industries in Nigeria are less developed 

and therefore do not have adequate facilities for the treatment of 

abattoir effluents before disposal. Hence, abattoir effluents are 

contaminated with microorganisms of diverse species (Nafarnda 

et al., 2012); (Adegunloye, n.d.); (Ogunnusi & Dahunsi, 2014) 

and can constitute potential health risks from waterborne 

pathogens (Nafarnda et al., 2006).  

The Otamiri River runs through several villages in Owerri and its 

environ and is readily accessible but is easily disposed to 

pollution as a result of various human activities. Due to the high 

population density and inadequate sanitation, the river is turned 

into dumping sites for refuse and wastes. The people living along 

a particular segment of the river simply demarcate a portion of 

the river that is relatively upstream with respect to their location 

and draw water from there for their domestic uses. 

Unfortunately, someone’s upstream water source is another 

person’s downstream waste disposal point and most rural 

dwellers are unaware of the gravity of the risk attached to the use 

of such polluted water. Hence, according to (Mittal, 2004) and 

(Omole & Longe, 2008), there are conflicts in water usage 

because of the difference in water qualities required for different 

users having diverse interests (commercial ventures, domestic 

purposes, religious purposes that involves direct skin contact 

with the water).   

Contamination of river body by abattoir effluent which is the 

main of this study could constitute significant environmental and 

health hazards  (Coker et al., 2001; Nafarnda et al., 2006; 
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Osibanjo & Adie, 2007). (Adelegan, 2002), documented that the 

animal blood is released untreated into the stream while the 

consumable part of the consumable parts of the slaughtered 

animal are washed directly into the flowing water. In addition, 

wastes from abattoirs also contain undigested feed, flesh bits, 

fats and bones. These abattoir wastes are characterized with high 

level of organic matter (Coker et al., 2001; Nafarnda et al., 

2006), which supports the growth of microorganisms.  Some of 

the microbes isolated from surface water polluted by discharge 

of abattoir effluent have been shown to cause diseases such as 

acute gastroenteritis, salmonellosis and typhoid fever caused by 

enteropathogenic Escherichia coli, Salmonella paratyphi strains 

and Salmonella typhi  respectively (Denis et al., 2005; Muoghalu 

& Omoch, 2000). Studies done in Canada (Mittal, 2004) and 

Nigeria (Nafarnda et al., 2012; Ogunnusi & Dahunsi, 2014; 

Osibanjo & Adie, 2007) revealed high microbial load of abattoir 

effluent.  

The effluent from abattoir processes can be regarded as point 

source or nonpoint source of water pollution owing to the fact 

that waste from these processes can be directly dumped or 

indirectly through runoff actions into the same river. Point 

sources occur when pollutants are emitted directly into the water 

body. Surface waters being a normal habitat for aquatic animals 

could have consequential impact on man either directly or 

indirectly when polluted since less than 1% of the world’s fresh 

water is readily accessible for human use (UNESCO, 2006). 

According to report by (WHO/UNICEF, 2005) and (UNESCO, 

2006), large numbers of surface water bodies in developing 

countries are polluted. The people that make use of water from 

such water bodies are definitely adversely affected by the effects 

of the discharges from abattoirs and other pollution sources, 

thereby putting a large proportion of the users at environmental 

and public health risks (Nafarnda et al., 2012; Osibanjo & Adie, 

2007). In addition, other pollution sources in Owerri that 

discharge their wastes into Otamiri river and have considerable 

pollution effect include; cassava processing industries, paint 

industries, rubber factories, sawmills, oil mills, motor servicing 

workshops, car wash services, sand dredging operations as well 

as the activities of cattle-rearing.  

According to (Biradar et al., 2014), eutrophication of water 

bodies is rapidly in the increase due to growing rise in the 

quantity of sewage and anthropogenic stress. Therefore, 

monitoring the quality of surface water by microbiological 

factors is of significance since it permits the direct evaluation of 

the hygienic state of the water body as the coliforms particularly 

Escherichia coli if present in the water are indication of faecal 

pollution and consequential hazard of contracting diseases 

(Nogueira et al., 2003; Usha et al., 2008; Vandysh, 2004).  

Considering the various sources of pollution identified with 

Otamiri River, abattoir effluent is the most notable because of its 

high biological constituent. There is therefore the need for 

regulation which cannot be formulated without the scientific 

evaluation of the impact of the abattoir effluent on the river. 

Hence, this study is based on the interest to have the primary 

information on microbial quality of Otamiri river, possible 

portability and gravity of pollution of the river. The data 

obtained will help in advising the policy makers on the need to 

make effective water policies as well as enhancing treatment 

processes to combat Otamiri pollution by abattoir effluent in 

other that the water will be portable. Therefore, this current study 

is aimed at assessing the impact of abattoir effluent on the 

quality of Otamiri River. 

Materials and Method  

 Brief Description of Study Area  

The Egbu (Somachi) abattoir is located near the popular Relief 

market in Owerri North, Eastern Nigeria as seen in figure 1. 

The abattoir has existed for several decades with an average 

daily kill of about 120 cattle. The Otamiri River runs through 

several villages including Egbu in Owerri North, covering an 

area of about of about 10,000 square kilometers with an 

average annual rainfall of 2250 – 2500mm and a mean 

temperature of 27OC throughout the year. 
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Sample Collection 

A total of forty (40) water samples were collected in the morning 

(08.00 to10.00 am) at the peak hours of effluent discharge into the 

river and evening (04.00 to 05.00 pm) between July and 

November, 2019.  The grab sampling method was employed using 

wide mouthed 500 ml sterilized Pyrex glass bottles with tight 

screw dust proof stoppers. The bottles were filled leaving a top 

space of about 2.5 cm (Nafarnda et al., 2012). Samples were 

obtained from four points spread over 100m downstream of the 

effluent discharge point and an ambient water sample was also 

collected 10m upstream to reflect on the water quality prior to 

pollution by the abattoir effluent giving a total of five sampling 

points namely; sampling point at effluent discharge point, 

sampling point located 10m downstream from effluent discharge 

point, sampling point located 50m downstream from effluent 

discharge point, sampling point located 100m downstream from 

effluent discharge point and sampling point located 10m upstream 

from effluent discharge point. A meter measuring tape was used 

to determine the distances. The water samples were transported 

without delay in icepacks to the Microbiology laboratory of 

Federal Polytechnic Nekede, Owerri for immediate analysis. 

Microbiological Analysis  

All the media used (Nutrient agar, MacConkey agar, Sabouraud 

dextrose agar, lactose broth and Eosin methylene blue agar) were 

prepared according to manufacturers’ instructions. Microbial 

counts of water samples were determined using the spread plate 

inoculation technique. An aliquot (0.1ml) of ten-fold serial 

dilution (101-104) of each sample was inoculated on various 

media using a sterile spreader. Inoculation of MacConkey agar 

and Nutrient agar were for enumeration of total aerobic 

heterotrophic bacterial (TAHB) count whereas, Sabouraud 

dextrose agar (SDA) was for total fungi (TF) count. Plates for 

 

Figure 1: A Map Showing the Study Area 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10107
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020              64 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10107    www.ijsrp.org 

bacterial isolation were incubated at 37OC for 24 hours while, 

SDA plates were incubated at 25OC for 5 days. After incubation, 

distinct colonies that developed were counted and expressed as 

colony-forming units per milliliter (cfu/ml). The mean averages 

of the total counts were calculated and recorded. 

Bacterial and fungal colonies were picked at random from plates 

containing the highest countable dilution and purified by sub-

culturing into appropriate media and incubated for biochemical 

analysis (Rompre et al., 2002)   

Enumeration of faecal coliform count of the water samples was 

carried out by a one step-tube most probable number (MPN) 

technique using lactose broth growth medium with tubes 

incubated at 44OC for 24 hours. Aliquots (10ml, 1ml and 0.1ml) 

of each water sample were added to single or double strength 

medium as appropriate. Tubes showing growth and gas 

production after 24 hours were recorded positive. The positive 

tubes were further cultured on Eosin methylene blue (EMB) agar 

plates for confirmed coliform test (Rompre et al., 2002). The 

numbers of positive results were enumerated and statistical MPN 

tables used to determine bacteria counts in MPN/100ml. 

Identification of Isolates 

The bacterial isolates were screened and identified based on their 

morphological, physiological and biochemical characteristics as 

described by (Biradar et al., 2014; Rompre et al., 2002). 

 

Results 

Table 1 shows mean values of the total microbial load of 

Otamiri River at various distances from the abattoir effluent 

discharge point. Total aerobic heterotrophic bacterial count 

(TAHBC) ranged from 1.3 x 106 cfu/ml to 9.0 x 106 cfu/ml 

while total fungal count (TFC) ranged from 0.5 x 106 cfu/ml to 

1.1 x 106 cfu/ml. 

Table 1: Microbial Loads of the Otamiri River Sampling Points  

Sampling Points NA 

TAHBC (cfu/ml) 

MCA 

TAHBC (cfu/ml) 

SDA 

TFC (cfu/ml) 

OTSP 1 9.0 x 106  7.0 x 106  1.1 x 106  

OTSP 2 6.5 x 106 5.5 x 106 0.9 x 106 

OTSP 3 5.1 x 106 4.3 x 106 0.9 x 106 

OTSP 4 3.1 x 106 2.0 x 106 0.5 x 106 

OTSP 5 1.7 x 106  1.3 x 106  0.7 x 106  

   

Keys: cfu/ml= Colony forming unit per milliliter, TAHBC = Total aerobic heterotrophic bacterial         count, TFC= Total fungal count, 

OTSP 1 = Otamiri river samples at effluent discharge point, OTSP 2 = Otamiri river samples at sampling point 10m downstream from 

effluent discharge point, OTSP 3 = Otamiri river samples at sampling point 50m downstream from effluent discharge point, OTSP 4 = 

Otamiri river samples at sampling point 100m downstream from effluent discharge point, OTSP 5 = Otamiri river samples at sampling 

point 10m upstream from effluent discharge point. 

 

The coliforms were morphologically confirmed on Eosin 

methylene-blue agar as Escherichia coli, Enterobacter 

aerogenes and Klebsiella species as presented in table 2. 

Table 2: Confirmed test for Coliforms 
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Morphological Characteristics coliform on EMB Possible Coliform 

Raised, blue-black colonies with metallic sheen Escherichia coli 

Raised, pinkish, dark-centered large colonies   Enterobacter aerogenes 

Irregular, raised, purple colonies with dark-purple edge Klebsiella species 

Key: EMB = Eosin Methylene-blue agar 

The morphological and biochemical characteristics of the 

bacterial isolates as shown in Table 3 above, unraveled the 

bacteria contaminants as Salmonella species, Streptococcus 

species, Proteus species, Klebsiella species, Staphylococcus 

aureus, Escherichia coli and Enterobacter species. 

Table 3: Morphological and Biochemical Characteristics of the Bacterial Isolates 

Cultural 

Characteristics  

Gram 

reaction 

OX CA COA CIT IT KIA Possible 

Bacteria 
S B H2S G MT 

Creamy, circular,  

opaque  colonies 

- rod - - - - - R Y + - + Salmonella 

species 

Milkish, irregular flat, 

non-mucoid colonies 

+ cocci - - - - - R Y - - - Streptococ

cus  

species 

Shiny swarming 

mucoid colonies   

- rod - + - + + R Y - - + Proteus 

species 

Shiny, raised, circular, 

large mucoid colonies 

- rod - - - + - Y Y + - + Klebsiella 

species 

Dull-orange, raised, 

non-mucoid colonies 

+ cocci - + + - - No reaction - Staphyloco

ccus 

aureus 

Pinkish, circular, 

raised  colonies on 

MCA 

- rod - + - - + Y Y - + + Escherichia coli  

Dull pinkish, irregular, 

large colonies flat  

- rod - - - + - Y Y - + + Enterobacter 

species 

Key: + = Positive, - = Negative, OX = Oxidase test, CA = Catalase test, COA = Coagulase test, CIT = Citrate test, IT = Indole test, 

KIA = Kigler iron agar, MT = Motility test, S = Color of slope, B = Color of butt, H2S = Hydrogen sulphide production (blackening), 

G = Gas production, R = Red coloration (alkaline production), Y = Yellow coloration (acid production). 
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The frequency of occurrence of the above isolated bacteria in 

the water samples was as shown in table 4 below: Salmonella 

species 8 (19.51%), Streptococcus species 6 (14.63%), 

Proteus species 5 (12.20%), Klebsiella species 3 (7.32%), 

Staphylococcus aureus 4 (9.76%), Escherichia coli 9 

(21.95%) and Enterobacter species 6 (14.63%). 

 Table 4: Frequency (%) of the Bacterial Species from the Otamiri River Samples 

Bacterial Species Frequency Percentage Occurrence (%) 

Salmonella species 8 19.51 

Streptococcus species 6 14.63 

Proteus species 5 12.20 

Klebsiella species 3 7.32 

Staphylococcus aureus 4 9.76 

Escherichia coli 9 21.95 

Enterobacter species 6 14.63 

Total 41 100.0 

 

The fungal isolates were as presented in table 5 and include; 

Aspergillus flavus, Mucor species, Aspergillus niger and 

Penicillium species. The frequency at which the isolated fungi 

occurred was as shown in table 6 below viz; Aspergillus flavus 

3 (14.29%), Mucor species 6 (28.57%), Aspergillus niger 7 

(33.33%) and Penicillium species 5 (23.81%). The most 

frequent occurred fungus was Aspergillus niger 7 (33.33%) 

while Aspergillus flavus had the least occurrence 3 (14.29%). 

 

Table 5: Identification and characterization of fugal isolates 

Cultural characteristics on SDA Microscopy Possible fungi 

Whitish, cottony broom-like colonies with 

greenish center  

Septate hyphae with conidia bearing 

sterigmata 

Aspergillus flavus 

Whitish, cottony broom-like colonies with 

grey center 

Non-branched hyphae Mucor species 

Whitish, cottony broom-like colonies with 

yellowish-green center 

Septate hyphae with conidia bearing 

sterigmata 

Aspergillus niger 

Whitish, cottony broom-like colonies with 

bluish-green center 

Septate hyphae with spores Penicillium species 

Key: SDA = Sabouraud Dextrose agar 
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Table 6: Frequency (%) of the fungal Species from the Otamiri River Samples 

Fungal species Frequency Percentage Occurrence (%)  

Aspergillus flavus 3 14.29 

Mucor species 6 28.57 

Aspergillus niger 7 33.33 

Penicillium species 5 23.81 

Total 21 100 

 

Discussion 

According to (Nafarnda et al., 2012) as well as (Ogunnusi & 

Dahunsi, 2014), abattoir effluent habours a variety of 

microorganisms which when discharged into water bodies 

pollute the water. The results of the bacterial and fungal load at 

the various sampling points as shown in table 1 were evident to 

this fact. The mean total aerobic heterotrophic bacteria count 

(TAHBC) ranged between 1.3 x 106 cfu/ml and 9.0 x 106 cfu/ml 

while total fungal count (TFC) ranged between 0.5 x 106cfu/ml 

and 1.1 x 106cfu/ml. The highest counts for mean aerobic 

heterotrophic bacteria count (TAHBC) and total fungal count 

(TFC) were observed and recorded at the effluent discharge (ED) 

point. In that order, the higher counts were recorded at 

downstream points signifying higher pollution at those points 

nearer to the effluent discharge point and reduction in the 

microbial load was observed as the distances from the effluent 

discharge point decreases. The estimation of faecal coliform 

count (FCC) at different points using the MPN method also 

indicated that the effluent discharge (ED) sampling point had the 

highest mean faecal coliform MPN count of 3.5 x 106 

MPN/100ml. The effluent discharge sampling point and the 

downstream points also revealed the higher total fungal count 

(TFC) in decreasing order towards downstream further distances. 

In contrast, the upstream sampling point showed the lowest 

counts for all the microbial parameters employed as unraveled in 

table 1 and table 2. The total viable count for all the samples 

exceeded the limit of 1x102 cfu/ml which agrees with the reports 

of (Ogunnusi & Dahunsi, 2014) and (Nafarnda et al., 2012) 

signifying that the abattoir effluent is highly contaminated and 

ultimately polluted the Otamiri river that receives the effluent. 

However, the bacterial counts obtained in this study are higher 

than that recorded by (Nafarnda et al., 2012) for receiving water 

body. This may be attributed to the increased activities of the 

villagers dwelling close to Otamiri river who use of the water 

body for dumping refuse, other domestic activities as well as the 

activities of herdsmen and their cattle. Other pollution sources 

that discharge their wastes into Otamiri river include; cassava 

processing industries, paint industries, rubber factories, sawmills, 

oil mills, motor servicing workshops, car wash services and sand 

dredging operations must have considerable pollution effect. 

These point pollution and non-point pollution sources collaborate 

with the reports of Efok, (2008) and U.S Environmental 

Protection Agency (2010). There was no significant difference 

(𝑃 < 0 . 0 5) between the mean bacterial counts of abattoir 

effluent discharge point and receiving water bodies 100 m 

downstream which is an indication of contamination of receiving 

water bodies with abattoir wastewater and similar findings has 

been reported in other places (Nafarnda et al., 2012; Ogunnusi & 

Dahunsi, 2014) 

Table 2, table 3 and table 4 confirmed the bacteria isolates 

identified by morphological and biochemical tests from the water 

samples as well as their decreasing order of frequency to be; 
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Escherichia coli  (21.95%), Salmonella species (19.51%), 

Streptococcus species and Enterobacter species (14.63%) each, 

Proteus species (12.20%), Staphylococcus aureus (9.76%) and 

Klebsiella species (7.32%). Some of these bacteria isolates from 

the water samples have been incriminated to cause diseases, for 

example, acute enteritis caused by enteropathogenic Escherichia 

coli (Byamukama et al., 2005) as well as Salmonellosis and 

typhoid fever caused by Salmonella paratyphi strains and 

Salmonella typhi  respectively (Muoghalu & Omoch, 2000). The 

fungal isolates were; Aspergillus niger (33.33%), Mucor species 

(28.57%), Penicillium species (23.81%) and Aspergillus flavus 

(14.29%). The most frequent occurred fungus was Aspergillus 

niger while Aspergillus flavus had the least occurrence (Table 5 

and table 6).  Apart from Aspergillus flavus which synthesizes 

harmful mycotoxin referred to as aflatoxin that cause 

aspergillosis; most of the isolated fungi from this study were 

mainly soil saprophytes that are not usually considered 

pathogenic. However, some saprophytic fungi may become 

opportunistic pathogens when exposed to persons with 

compromised immune system (Jawetz & Adelberg’s, 2010). The 

effluent discharge sampling point exhibited the highest diversity 

of microbial species from the water samples followed by samples 

at sampling point 10m downstream from effluent discharge 

point, samples at sampling point 50m downstream from effluent 

discharge point and samples at sampling point 100m downstream 

from effluent discharge point. Otamiri river samples at sampling 

point 10m upstream from effluent discharge point had few 

species of microbial isolates. This suggests greater 

contamination of the Otamiri river body to be from the abattoir 

effluents and can as well contaminate underground water sources 

used for drinking.  

The high coliform count and especially the presence of faecal 

indication bacteria (Escherichia coli) indicate faecal 

contamination thereby limits the use of the water body and 

making the water unsafe for consumption. People making use of 

the water without adequate treatment are prone to various diseases 

that are contracted through direct or indirect ingestion of 

pathogenic organisms that can cause various degrees of 

gastroenteritis and intoxication. Some of the of medically 

important microorganism from the water can also penetrate into 

open skin cuts, hair follicles, ears or nose that could manifest in 

various diseases including; boils, skin sores, respiratory 

infections, otitis media etc.  

Conclusion    

The relatively high microbial loads revealed at the effluent 

discharge point and downstream points reflect the large amount 

of inadequate treated abattoir waste water discharged into 

Otamiri water body, thereby polluting the river. Hence, this 

study has shown that the discharge of Egbu abattoir effluent into 

Otamiri river negatively impacts on the microbiological quality 

of the river, thereby exposing domestic, recreational and 

commercial users to avoidable health hazard.  

Therefore, regulations and laws on effluent discharge from 

abattoir would promote healthy practices that will enhance the 

safety of the use of surface water bodies. 

Recommendations 

 The abattoir effluent disposal should be strictly 

monitored by the appropriate agencies so as to control 

environmental pollution and reduce health hazards. 

 The government’s intervention is needed in putting up 

effluent treatment facilities and introduction of better 

technologies to reduce quantity of wastes emanating 

from meat processing. 

 Awareness should be created as well as education of the 

teeming population on the ill effects of polluted water on 

health. 

 More research should be geared towards discovering 

better efficient methods of assessment and biological 

treatment of abattoir waste in order to reduce its 

pollution capacity and volume of waste produced from 

abattoir.  
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Abstract- There is evidence in the literature that links interprofessional education and practice with better patient outcomes. However, 

the big driver in the implementation of IPE is the readiness of academic organizations to develop their curriculum around IPE. 

Similarly, student’s attitudes and perception of learning alongside another discipline were mixed. Our university ___ has yet it has not 

been fully embraced. Therefore we aimed to assess the perception and readiness towards interprofessionall learning among students 

from two healthcare programs at our university. A pre-and-post study design was conducted. Students from nursing and exercise 

science were recruited to participate in a 3-day IPE activities and were asked to complete the Readiness to Interprofessional Learning 

Scale, Interdisciplinary Education Perception Scale and an IPE Satisfaction Survey.  Our study showed that both nursing and exercise 

science students have positive attitudes coming into this project based on high overall RIPLS and pre-test IEPS scores.  However, 

these results should be interpreted with caution because of small sample size.  

 

  

Index Terms- perception, readiness, interprofessional learning, health professional students 

 

 

 

I. INTRODUCTION 

n 2010, the World Health Organization1 has identified interprofessional education (IPE) as the way for “students from two or more 

professions learn about, from, and with each other to enable effective communication and improve health outcomes”. Since then, 

there is increasing evidence in the literature that links interprofessional education and practice with better patient outcomes2.  So why 

have schools and universities not fully embraced IPE as yet?  One big driver preventing the implementation of IPE is the readiness of 

academic organizations to develop their curriculum around IPE.  Similarly, student’s attitudes and perceptions of learning alongside 

another discipline were mixed3,4. Readiness for IPE implies that there is a degree of willingness for team-working and team-learning, 

the importance students give towards acquiring their professional identity, the power of their professional culture and the views they 

hold of professional boundaries or overlap in roles and responsibilities5. While IPE is gaining acceptance in the U.S. the bulk of the 

evidence on students’ attitudes towards interprofessional collaboration are from outside the country.  

Our university has been promoting interprofessional education and collaboration between faculty and students from various 

programs for several years. However, similar to other universities this has not been fully embraced by everyone.  The purpose of this 

project was to evaluate the perception and readiness towards interprofessional learning between nursing and exercise science students 

from our university.    

II. METHOD 

This IPE project is a cross-sectional study design.  Students enrolled at our university’s undergraduate nursing and exercise science 

programs were recruited to participate. To be eligible to participate, students must be willing to attend the orientation, community 

event, and debriefing sessions (Fig. 1). The orientation and debriefing were conducted at the university and the one-time community 

event was a planned health fair in partnership with community leaders in Hamtramck. Michigan 
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  Fig. 1. Protocol for content and evaluation process 

             
 

Protocol: 

 Orientation: This phase of the IPE project was when nursing and exercise science students come together for 1-2 hour 

introduction, including to IPE and the upcoming event.  The students introduced themselves and provided a quick introduction to their 

programs. A short presentation on the concepts of interprofessional education, practice and collaboration was given.  At the end, their 

parts in the community events were discussed.  Students were asked to complete three questionnaires/surveys at the beginning of 

orientation.    

Community Event: Students collaborated to present educational component and administer some screening tests with the 

assistance of the faculty and community consultant.  Components of the educational section were 1) basic information about physical 

activity and exercise, including definitions, 2) benefits, 3) different age and gender specific types of PA. Students may also 

demonstrate a short exercise regimen seniors may utilize at home.  Students administered screening tests including 6-minute walk test, 

skinfold and waist circumference measures alongside the nursing students and faculty.  Student’s participation to this community was 

not limited to students who participated in this project.   

Debriefing: After the community event, students met for a short debriefing session to discuss about their experience with 

IPL. A repeat RIPLS survey and program evaluation survey were administered.    

Instruments:  

 Readiness for Interprofessional Learning Scale.   The Readiness for Interprofessional Learning Scale (RIPLS) by 

McFayden et al will be used to measure student’s readiness or beliefs about IPL6. The RIPLS has 19 self-reported items and a 5-point 

Likert Scale (Strongly agree = 5, agree = 4, neutral = 3, disagree = 2 and strongly disagree = 1) is used to analyze the students’ 

responses. The tool has four different domains. Domain 1 focused on the aspects of teamwork and collaboration (item 1–9). Domain 2 

focused on negative professional identity towards other professions (item 10–12); whereas domain 3 was on positive professional 

identity (item 13–16). Domain 4 focused on the roles and responsibilities of professionals (item 17–19). The intra-class correlation of 

this scale was 0.76 and the Cronbach’s α was 0.906-8 (McFayden et al., 205; Coster et al., 2008; Horbaugh& Williamson, 2007).  

Domain 2 items were reverse coded during data analysis as the items were negatively worded. The score RIPLS scores ranged from 

12-95, with the higher mean score represents a positive attitude towards IPL.   

The Interdisciplinary Education Perception Scale (IEPS) is the second instrument used in the study to detect changes in 

learning over time among health professional students9. It is a 12-item tool consisting of three domains - Competency and Autonomy 

(items 1-5), Perceived Need for Cooperation (items 6, and 7), and Perception of Actual Cooperation (Items 8-12). The instrument uses 

a 6-point Likert-scale (Strongly disagree = 1, moderately disagree = 2, somewhat disagree = 3, somewhat agree = 4, moderately agree 

= 5 and strongly agree = 6). The scale has a Cronbach’s alpha of 0.80 with a test reliability of 0.60. A higher mean score represents 

positive attitudes towards IPL9.  

IPE Satisfaction Scale developed by the College of Health and Human Services will be used to evaluate student satisfaction 

of their IPE experience. It is a 10-item on a 7-point Likert scale (Strongly Disagree to Strongly Agree).   

Data Analysis 

 SPSS Version 25 was used in data analysis. Descriptive statistics was used to calculate scores. Paired t- test was used to 

compare pre-and-post scores in the IEPS. Welch’s t-test was used to calculate difference in scores because of uneven variables and 

unequal sample size.  

Ethical Consideration 

 Approved from our Institutional Review Board (IRB) was obtained prior to start of the project. Informed consent was 

obtained from students prior to orientation. Since students from both programs were invited to participate in the community event 

held, only data from students who consented were included in this analysis.  A separate IRB approval and consent form were obtained 

for the participants in the community event.     
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III. FINDINGS 

 

A. Student characteristics 

Seventeen students (12 from nursing and 5 from exercise science) consented to participate in the project. However, only 11 students 

attended the debriefing phase (35% were lost to follow-up).  The mean age of all students was 24 years (SD - 6), with age range from 

19-44 years old. The mean age of nursing students was 25 (SD-7) whereas the mean age of exercise science students was 21 (SD-5). 

Seventy-seven percent were females, 82% Whites (18% Asian), 51% were single and only two students have participated in classroom 

IPE before.    

 

B. Readiness for Interprofessional Learning 

The overall RIPL mean score was 83.24 (4.37). Exercise science students’ score in the overall RIPLS scores was significantly higher 

compared to nursing students.  Table 1 presents the overall mean scores and each domain scores on RIPLS between nursing and 

exercise science students. The lowest overall score was the roles and responsibilities domain (7.41, SD- 2.24); whereas the highest 

overall score was the teamwork and collaboration domain (45.53, SD-1.87).  Positive professional identity domain score was 

significantly higher among exercise science.      

 

 

Table 1. Domain scores on RIPLS between nursing and exercise science students. 

RIPLS (score range) Overall Mean 

(SD) 

n=17 

Nursing 

Mean (SD) 

n=12 

Exercise Science 

Mean (SD) 

n=5 

F(d1,d2), 

p value 

Overall mean score (score range: 

12-95) 

83.24 (4.37) 82.67 (4.36) 84.60 (4.56) 0.87(1,6.45), 0.40 

Teamwork and Collaboration 

(score range: 9-45)  

43.53 (1.87) 43.58 (1.88) 43.40 (2.07) 0.30 (1, 6.92), 0.87 

Negative Professional Identity 

(score range – 3-15)* 

13.77 (1.68) 13.42 (1.88) 14.60 (.55) 3.95 (1, 14.30), 0.66 

Positive Professional Identity (score 

range: 4-20) 

18.53 (1.62) 18.25 (1.77) 19.20 (1.10) 1.81 (1, 12.16), 0.20 

Roles and Responsibilities (score 

range: 3-15)  

7.41 (2.24) 7.42 (1.78) 7.40 (3.36) .00 (1, 4.97), 0.99 

 

C. Interprofessional Education Perception 

The total score and scores in all three subscales were noted to be lower in the post-test, however, this change in scores did not 

reach statistical significance. The total mean scores for all subscales in both groups of students for pretest and post-test (65.94 and 

62.62, respectively) fell with the agreement range (moderately/strongly agree) of 60-72.  Table 2 presents the mean change in scores 

in the total score and the three IPES domains.   

 

Table 2. Comparison of pre-post IEPS domains 

Domains  Pre 

(n-17) 

Post 

(n-11) 

Change (pre-

post)  (n=11) 

Competency & Autonomy (score range 5-30) 26.45 (2.58) 25.91 (4.48) 0.55 (5.65) 

Perceived Need for Cooperation (score range 2-12) 11.82 (.60) 10.73 (1.79) 1.09 (2.02) 

Perception of Actual Cooperation (score range 5-30) 26.45 (2.58) 25.91 (4.48) 2.27 (4.10) 

Total Score Range (12- 72)                65.94 (3.07)  62.64 (10.07) 3.91 (10.3) 

 

 

D. Student satisfaction 

 Majority (70%) of the students were satisfied with the IPE experience based on their responses of slightly agree to strongly 

agree on the survey. Similarly, students reported that they would recommend this IPE experience. Table 3 presents the students’ 

responses on the IPE Satisfaction Survey.   
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Table 3. IPE Satisfaction Survey  

      

IV. DISCUSSION 

Our findings showed that undergraduate nursing and exercise science students had positive attitudes towards interprofessional learning 

coming into this project based on the high overall scores in RIPLS and pre-test IEPS.  This is consistent with several previous studies 

that examined baseline attitudes among various health professionals including RN-BSN and Masters in Social Work students10; 

medical, physician assistant and nursing students2; internal medicine interns and senior level accelerated nursing students11; and dental 

and nurse practitioner students12.  This present study noted that students from exercise science had significantly higher total scores in 

the RIPLS survey than nursing. This may be explained that since the community event was related to physical activity and exercise, 

the exercise science student’s enthusiasm may be as high as or higher than the nurses in participating and collaborating with this 

activity.   This result is similar to the study by Groessl and Vanderhouten’s (2019) comparing undergraduate nursing students and 

graduate social worker students10.  It can be assumed that graduate students in health care professions may have had the opportunity in 

their undergraduate studies or job to work with other health professionals hence, the higher attitude towards other health professions. 

The present result however, should be interpreted cautiously because of the small sample size particularly with the exercise science 

students.   

 

Exercise science students have significantly higher scores in the positive professional identity compared to nursing students. As 

nursing has been considered one of the most trusted profession, it is not surprising that other health professional students have positive 

attitudes toward nursing students. Roles and responsibilities received the lowest score among all the domains, and there was a 

difference between nursing and exercise science students’ scores in this domain, although not significant.  This was expected since 

most health professional students do not interact with each other during their training. This result should also be interpreted with 

caution as previous studies have shown that the roles and responsibilities domain has poor internal consistency13-14.    

 

There was no change in the attitudes about IPL before and after the IPE event between nursing and exercise science students. There 

was no change noted in the IEPS scores pre-and-post activity between nursing and exercise science students. Interestingly, a drop in 

the post-test IPES scores in all domains was noted.  This could be explained in that students only interacted with each other for a short 

period during orientation and the community event. At the same time, during the community event, students from the same program 

may been assigned or have preferred to work together during the event.  Hence, any decrease in the scores post-test cannot be regarded 

as a negative behavior or attitude toward the other student group.  

 

The present study showed that students were nursing and exercise science satisfied with IP learning.  Since our university has been 

promoting IP collaboration among faculty and students for several years, student’s enthusiasm with IP learning is expected. Similarly, 

in participating in the IPE activity they received a certificate of participation in the event which they can use for their professional 

portfolio.  Students entering our university is also encouraged to participate in service-learning opportunities during their training.   

This project acknowledges several limitations. The sample size was very small and it was unbalanced with a larger number of nursing 

students who participated.  The project was conducted in one university. The timeframe from orientation to debriefing was less than a 

month hence, change in student’s attitude may not be seen as quickly in this short period. The RIPLS survey was only administered 

during orientation and was not repeated at the debriefing.    

V. CONCLUSION 

Health professional students traditionally have minimal contact with each other during their education training.  Educating health 

professionals at pre-licensure level in an interprofessional environment will enhance attitudes towards each other, increase knowledge 

of each other’s roles and responsibilities, and promote interprofessional communication (Curran et al, 2010).  Our project showed that 

nursing and exercise science students from our university have positive attitudes, ready and satisfied of interprofessional learning during 
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the short time period they have interacted together.  However, the results should be interpreted with caution because of the very small 

sample size.  It is important to note that IPE goals cannot be achieved with one activity thus, it is important for our university to continue 

any type of IP learning activities regardless of the number of student participants. Our project, therefore, adds to this growing evidence 

on perception and readiness of health professional students of interprofessional learning.   
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Abstract- This study’s objective was to determine factors that that 

sustain a quality dyad. Leaders are known to consciously and sub 

consciously form two groups; in-group and outgroup members. 

Studies have revealed that in-group members work overtime and 

perform extra duties and in turn, get favours from the leaders 

including career mobility and access to information, among other 

favours. Literature is unclear on how these groups are formed and 

this paper embarked on finding out the recipe of the formation and 

sustainability of a quality dyad. It was hypothesised that being a 

male member, trust and competence are not recipes of a high-

quality relationship. Descriptive survey was employed; a 

population of 19 leaders were responding to questions about their 

169 employees who report to them directly. Primary data was 

collected using semi-structured questionnaires.122 pairs of leaders 

and their direct reports was the response rate (72.2%). Descriptive 

statistics were used to analyse the data. The hypothesis was tested 

using logistical regression technique. The results showed that 

competence and trust are the recipe for an inclusion into the in-

group of a leader. Gender, on the other hand, was not a recipe for 

a sustainable quality dyadic relationship. It is recommended that 

employees should ensure high level trustworthiness and 

competence for them to be kept close by the leader. The paper 

suggests that more variables can be considered as recipes for the 

quality dyadic relationship. These findings add significant value 

on both theory, policy and practice. 

 

Index Terms- In-group; Outgroup; Dyad 

 

I. INTRODUCTION 

eader-member exchange (LMX) explains leadership as a 

concept that concentrates mainly on interactions amongst a 

leader and subordinates. It makes a two-way relationship between 

leaders and followers a central point of leadership concept. LMX 

concept challenges the premise that bosses treat their subordinates 

in a communal way. It focuses more on the variances that may well 

exist between the superior and each one of his/her followers (Hwa 

et al 2008). The concept is based on the assumption that leaders 

do not interrelate with their followers homogeneously (Graen and 

Cashman, 1975) for they have restricted time and resources. 

Hence, a leader may have poor interactive relationship with some 

subordinates and open and credulous relationship with others.  

          Arising from the discussion above, the proposition of the 

LMX theory is that with time two categories emerge among the 

subordinates based on how the leaders interacts with each other. 

The two groups are known as in-group and outgroup. In-group 

members are involved in more responsibilities, rewarded more, 

and they get more attention from the leader. Further, members of 

the in-group contribute in making decision and assigned extra 

duties. The leader permits these members some autonomy in their 

roles. They work and coordinate very closely with the leader. 

Contrary to this, out-group members are loosely attached to the 

leader, get less attention, scarce rewards, and are guided by formal 

guidelines and policies. This therefore leads to the in-group 

members achieving higher productivity, they are more satisfied 

with their job, more motivated and participate in extra citizenship 

behaviors than out-group members (Lunenburg, 2010). The aim of 

this paper therefore is to find out what the leader considers in 

drawing some subordinates closer to themselves.  

          In this aspect, the study considered three factors including 

gender, trust and competence as the necessary ingredients for the 

leader to place the subordinates in in-group. The author was 

intrigued to find out whether gender, trust and competence would 

make a subordinate be placed in in-group or outgroup. 

Competence in this paper was operationalized using know how, 

know whom and know why. These were considered by the author 

as comprehensive to cover the whole aspect of competence. Trust 

on the other hand, was operationalized by loyalty, integrity and 

consistency as adapted from the works of McEvily and Tortoriello 

(2010). 

 

II. LITERATURE REVIEW AND HYPOTHESIS DEVELOPMENT 

          There is extant literature on the concept of leader member 

exchange and specifically the aspect of in-group and outgroup. 

Leader Member Exchange theory, has its roots in role theory 

(Graen & Cashman, 1975) and guided by social exchange theory 

(Blau, 1964), suggests that dyadic relations grows with time 

through a sequence of exchanges (Dienesch & Liden, 1986) and 

that quality in these relations differ (Dulebohn et al, 2012; 

Henderson et al, 2009). The quality of relations, and the mutual 

interactions within them, have proved to influence significant 

leader and member attitudes and behaviors (Ilies et al., 2007; 

Liden et al, 1997; Sparrowe & Liden, 1997). 

          Evaluating competencies is used to identify people with a 

great potential to become effective leaders (Geertshuis et. al; 

2015). Kacmar et al. (2003) argue that when managers find 

communication pleasant, they possibly will recompense 

subordinates with extra important information, which may result 

in increased probability of being in the in-group. On the contrary, 

if communication between a dyad is not pleasant, then a manager 

would probably not provide useful guidance to a subordinate and 

L 
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their relationship may affect the member’s performance ratings. 

According to Lau and Pang (2000), an individual who exhibits 

competence in their work have a tendency of experiencing career 

progression faster than the others who are not competent.   

          A quantitative study on career competence for career 

success done by Kuijpers (2006), found that elements like career 

control and networking are strongly related with career 

accomplishment. Member features that have been studied, as 

precursors of Leader-Member Exchange are competence, 

personality and upward influence behaviour. Various studies have 

examined employee competence as a precursor of Leader-Member 

Exchange and used leader’s evaluations of member performance. 

Nevertheless, Liden, Wayne and Stillwell (1993), studied member 

competence as an antecedent of Leader-Member Exchange, on 

newly established dyads and found that member competence 

predicted leaders’ opinions of Leader-Member Exchange, 

overcame this. 

          A study done by Häkkinen, (2012), found out that in the 

initial stage of Leader-Member Exchange development, relations 

are essential in enhancing good quality Leader-Member 

Exchange. Though this may be true, trust, loyalty and respect are 

vital to a steady relation between a leader and a follower. Of 

importance, trust is spontaneous sociability, that brings out 

relationships logically and supports the movement of information 

between supervisors and their subordinates (Fukuyama, 1995).  

          Trust plays an imperious role in the quality of a relationship 

that leaders make with their followers (Brower et al., 2009). 

Leader-Member Exchange theory suggested that in-group 

members are selected by managers grounded on their expertise 

and capability, degree of trustworthiness as well as enthusiasm to 

undertake more responsibility (Scandura, et al, 1986). Trust 

academics have suggested that people use an intellectual, coherent 

method to evaluate a person’s trust first, which is determined by a 

person’s reliability and competency (Lewicki, et al, 2006). This 

will eventually lead to a subordinate placement on in-group or 

outgroup by the leader. 

          Based on the foregoing discussion therefore, the following 

hypothesis can be deduced: 

          HO: Gender, Competence and Trust are not recipes of a 

high-quality relationship 

          Ha: Gender, Competence and Trust are recipes of a high-

quality relationship 

 

III. METHODOLOGY AND DESIGN 

          Research designs institute the scheme for the gathering, 

measurement and analysis of data (Cooper and Schindler, 2011). 

This study assumed a cross-sectional descriptive survey. The 

study was done at one point in time. The population of the study 

was 19 leaders reporting on 169 employees reporting directly to 

them. The leaders’ rate the extent to which they agree on 

statements on trust, competence and leader member exchange. 

These were employees of a large manufacturing company in 

Kenya. The leaders are at management level 4B and they were 

responding on their subordinates of management level 5. 

          Semi-structured questionnaires were used to collect primary 

data. A questionnaire was considered convenient since it could 

reach many respondents and the respondent had the capacity to 

read and understand the items in the questionnaire well. The 

questionnaire used structured questions with likert type of 

questions ranging from ‘agree to a very large extent’ to ‘agree to 

a very less extent’. Descriptive statistics was employed and means 

and standard deviations were used. The hypothesis was tested 

using logistical regression analysis. This was considered 

appropriate since the nature of the data collected was both nominal 

and categorical. 

 

IV. DATA ANALYSIS AND DISCUSSION 

          Response rate of the leaders was 100%. All the leaders were 

able to fill the questionnaires about their members. In total 122 

questionnaires were filled by the leaders about their members. 

This formed member’s response rate of (72.2%), which is high 

compared to those done in previous studies; Mumma (2010) 

realized 55%, Sibunruang and Capezio (2013) got 60% and 

Geertshuis (2015) got 35.4% response rate. The high response rate 

was because the researcher personally delivered the questionnaires 

to the respondents’ headquarters. The leaders could not give 

information concerning all the members who were enlisted since 

by the time of data collection some of the subordinates reporting 

directly to the leaders had been transferred to other places hence 

the leaders could not comment on them. 

          The internal consistency was measured using cronbach 

alpha coefficient. 0.70 and above was used as a rule of thumb 

(Cooper and Schindler, 2011). Experts at the University of Nairobi 

were used to confirm validity of the instrument.  Kolmogorov 

Smirnov test was used to test normality and the results in this study 

were above 0.05 confirming normality 

 

Table 1: Respondents Demographics 

 

Gender Frequency Percentage (%) 

Male 12 63.2 

Female 7 36.8 

Total 19 100 

Number of years worked with the organization 

5-9 years 7 36.8 

10-15 years 12 63.2 

Total 19 100 

Number of years held the current position  

5-9 years 13 68.4 

10-14 years 6 31.6 

Total 19 100 

Current level of education  

Bachelor’s Degree 4 21.1 

Master’s Degree 15 78.9 

Total 19 100 

   Source: Field Data (2017) 

 

          The study findings presented in table 1 reveal that majority 

of the respondents (63.2%) were male supervisors while (36.8%) 

were female supervisors. This implies that there are more male 

than female supervisors in the manufacturing company studied. 

Hoobler, Lemmon and Wayne (2011) argue that society 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10109
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020              78 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10109    www.ijsrp.org 

commonly links effective leadership with stereotypically 

‘masculine’ qualities such as boldness and dominance, and 

criticize female leaders because they violate these gender customs. 

Due to this, women experience more hindrances to reaching the 

upper ranks. Although not captured, these reasons could apply to 

what has been observed at this largest manufacturing company 

studied. 

          Concerning the length of service in the manufacturing firm, 

the results indicate that 36.8% of the leaders had worked between 

4-9 years and that majority of the supervisors (63.2%) had worked 

for this firm for a period between 10-15 years. This means that 

majority of the supervisors had relevant and adequate knowledge 

of the firm. Bearing in mind the number of years served in the 

company and experience, the data collected was reliable. 

Considering their level of experience, information given by the 

supervisors is likely to reflect the true picture of the organization.  

31.6% of the respondents had held the current position for 10-15 

years while 68.4% had held their current position for between 5-

9years. This displays vast experience that the leaders can apply in 

performing their duties and responsibilities. 

          The study also established that 21.1% of the leaders had 

attained the minimum requirement of an undergraduate degree 

while 78.9% had attained master degree certificate. The results 

reveal that the supervisors had a relatively high level of 

qualifications.  

 

V. DESCRIPTIVE STATISTICS  

 

Table 2: Gender, Mean of Trust and Competence and 

Categorization of the Members 

 

Lead

ers 

Me

mbe

rs 

Gen

der 

Tru

st 

Comp

etence 

Catego

rizatio

n 

Lead

er A 
1 F 

17.3

3 
18.00 

In-

group 

 2 M 
12.0

0 
11.33 

Outgro

up 

 3 M 
12.3

3 
14.67 

Outgro

up 

 4 F 
10.6

7 
6.33 

Outgro

up 

 5 M 
23.0

0 
19.67 

In-

group 

      

 6 M 
10.6

7 
10.67 

Outgro

up 

Lead

er B 
7 F 

11.6

7 
7.00 

Outgro

up 

 8 M 
21.3

3 
17.67 

In-

group 

 9 F 
12.6

7 
7.33 

Outgro

up 

 10 M 
20.3

3 
17.33 

In-

group 

 11 M 
11.3

3 
9.00 

Outgro

up 

 12 M 
10.6

7 
6.33 

Outgro

up 

 13 M 
22.3

3 
19.00 

In-

group 

 14 F 
10.6

7 
7.67 

Outgro

up 

 15 F 
11.3

3 
6.67 

Outgro

up 

      

Lead

er C 
16 M 

12.6

7 
7.33 

Outgro

up 

 17 M 
20.3

3 
16.67 

In-

group 

 18 F 
12.0

0 
9.67 

Outgro

up 

 19 F 
12.6

7 
9.67 

Outgro

up 

 20 M 
20.0

0 
15.67 

In-

group 

 21 M 
12.6

7 
10.00 

Outgro

up 

 22 F 
12.6

7 
10.00 

Outgro

up 

 23 F 
13.3

3 
9.67 

In-

group 

      

Lead

er D 
24 F 

23.6

7 
18.67 

In-

group 

 25 M 
11.6

7 
8.33 

Outgro

up 

 26 F 
11.0

0 
7.33 

Outgro

up 

 27 F 
12.0

0 
7.33 

Outgro

up 

 28 M 
23.0

0 
18.33 

In-

group 

 29 F 
11.6

7 
6.67 

Outgro

up 

 30 M 
11.6

7 
8.00 

Outgro

up 

      

Lead

er E 
31 F 

12.6

7 
10.00 

Outgro

up 

 32 F 
22.3

3 
18.00 

In-

group 

 33 F 
13.3

3 
8.33 

Outgro

up 

 34 M 
12.0

0 
9.67 

Outgro

up 

 35 M 
23.3

3 
18.67 

In-

group 

 36 M 
23.0

0 
17.67 

In-

group 

 37 F 
13.0

0 
9.00 

Outgro

up 
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Lead

er F 
38 M 

11.6

7 
9.33 

Outgro

up 

 39 F 
13.0

0 
11.00 

Outgro

up 

 40 M 
22.0

0 
19.33 

In-

group 

 41 M 
12.3

3 
12.67 

Outgro

up 

 42 F 
12.6

7 
10.67 

Outgro

up 

 43 F 
12.3

3 
10.67 

Outgro

up 

 44 F 
22.3

3 
17.00 

In-

group 

 45 F 
12.0

0 
9.00 

Outgro

up 

      

Lead

er G 
46 F 

24.6

7 
17.67 

In-

group 

 47 M 
11.6

7 
7.00 

Outgro

up 

 48 F 
13.3

3 
7.67 

Outgro

up 

 49 M 
22.0

0 
17.00 

In-

group 

 50 M 
12.0

0 
8.00 

Outgro

up 

      

Lead

er H 
51 F 

18.3

3 
12.33 

Outgro

up 

 52 M 
12.0

0 
7.00 

Outgro

up 

 53 F 
22.6

7 
17.33 

In-

group 

 54 M 
11.3

3 
6.67 

Outgro

up 

 55 M 
21.6

7 
17.67 

In-

group 

 56 M 
11.3

3 
7.33 

Outgro

up 

      

Lead

er I 
57 F 

12.0

0 
7.67 

Outgro

up 

 58 M 
23.3

3 
17.33 

In-

group 

 59 M 
11.6

7 
8.00 

Outgro

up 

 60 F 
12.0

0 
7.33 

Outgro

up 

      

Lead

er J 
61 F 

23.0

0 
14.00 

In-

group 

 62 M 
12.3

3 
10.67 

Outgro

up 

 63 M 
12.3

3 
7.00 

Outgro

up 

 64 F 
13.3

3 
9.33 

Outgro

up 

 65 M 
21.3

3 
15.00 

In-

group 

 66 F 
11.6

7 
7.33 

Outgro

up 

      

Lead

er K 
67 F 

24.6

7 
18.67 

In-

group 

 68 M 
11.3

3 
7.33 

Outgro

up 

 69 F 
21.3

3 
16.67 

In-

group 

 70 M 
24.0

0 
16.67 

In-

group 

 71 F 
12.6

7 
18.33 

In-

group 

 72 F 
25.3

3 
8.00 

Outgro

up 

 73 M 
16.3

3 
19.33 

In-

group 

      

Lead

er L 
74 F 

16.3

3 
12.00 

Outgro

up 

 75 M 
13.0

0 
11.00 

Outgro

up 

 76 F 
23.3

3 
19.33 

In-

group 

 77 F 
13.0

0 
10.33 

Outgro

up 

 78 M 
12.3

3 
10.33 

Outgro

up 

 79 F 
17.0

0 
12.33 

Outgro

up 

 80 M 
24.0

0 
19.00 

In-

group 

      

Lead

er M 
81 F 

12.6

7 
10.33 

Outgro

up 

 82 M 
12.6

7 
10.33 

Outgro

up 

 83 M 
20.6

7 
17.33 

In-

group 

 84 F 
21.3

3 
18.00 

In-

group 

 85 M 
18.3

3 
15.33 

In-

group 

 86 M 
19.3

3 
17.00 

In-

group 

 87 F 
17.3

3 
15.00 

In-

group 

      

Lead

er N 
88 F 

20.6

7 
17.00 

In-

group 
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 89 M 
12.3

3 
8.33 

Outgro

up 

 90 F 
21.3

3 
17.33 

In-

group 

 91 M 
19.0

0 
17.33 

In-

group 

 92 F 
20.6

7 
17.00 

In-

group 

 93 M 
12.3

3 
10.33 

Outgro

up 

      

Lead

er O 
94 M 

24.6

7 
19.00 

In-

group 

 95 M 
21.6

7 
18.67 

In-

group 

 96 M 
11.6

7 
13.33 

Outgro

up 

 97 M 
16.6

7 
12.33 

Outgro

up 

 98 F 
14.0

0 
12.67 

Outgro

up 

 99 F 
22.3

3 
19.33 

In-

group 

      

Lead

er P 
100 F 

17.6

7 
14.00 

In-

group 

 101 M 
20.3

3 
18.33 

In-

group 

 102 M 
15.3

3 
16.33 

Outgro

up 

 103 F 
10.0

0 
11.33 

Outgro

up 

      

Lead

er Q 
104 F 

12.6

7 
11.33 

Outgro

up 

 105 F 
21.0

0 
17.33 

In-

group 

 106 M 
18.0

0 
14.67 

In-

group 

 107 F 
22.0

0 
19.00 

In-

group 

 108 F 
17.3

3 
14.33 

In-

group 

 109 M 
22.6

7 
19.33 

In-

group 

 110 M 
18.0

0 
15.67 

In-

group 

 111 F 
23.0

0 
19.00 

In-

group 

      

Lead

er R 
112 M 

13.6

7 
13.33 

Outgro

up 

 113 F 
13.6

7 
11.67 

Outgro

up 

 114 F 
22.0

0 
18.00 

In-

group 

 115 M 
13.0

0 
11.33 

Outgro

up 

 116 M 
21.3

3 
16.33 

In-

group 

 117 F 
15.6

7 
10.67 

Outgro

up 

      

Lead

er S 
118 M 

21.0

0 
17.67 

In-

group 

 119 M 
15.3

3 
12.33 

Outgro

up 

 120 F 
11.3

3 
10.33 

Outgro

up 

 121 M 
21.6

7 
17.67 

In-

group 

 122 M 
22.6

7 
17.00 

In-

group 

  

          Table 2 illustrates the descriptive statistics of the variables 

used in the study. The total number of employees belonging to the 

in-group as shown in the table is 55 while 67 of them were 

categorised as outgroup members by their leaders. Of the 55 

members in the in-group, 24 were female and 31 were male. This 

indicates that more male members belong to the in-group category 

as opposed to the female members. 

          Of the 67 members who were categorised as outgroup, 35 

of them were female and 32 of them were male. This indicates that 

there are more female members in the outgroup as opposed to the 

male members. Despite the fact that there were more male 

members overall (63), as opposed to female members (59), most 

of the male members were categorised as in-group (56.4%) and 

majority of the female members were categorised as outgroup 

(52.2%).  

          Trust was considered as one of the recipes of inclusion in 

either in-group or outgroup category. Trust was measured using 

17 items of the questionnaire with a possible maximum score of 

85 points (Used 5 Point Likert Scale), divided into three sections 

which gives it a maximum possible mean score of 28.3. For a 

member to be considered trustworthy they have to score a 

minimum mean score of 14, which is half the maximum possible 

score. 

          Out of the 55 who were in the in-group, 53 of them scored 

above 14 as shown in table 2 above. Two of the 55 in-group 

members scored below the required minimum mean score of 14. 

On the other hand, out of the 67 members who were in the 

outgroup, 10 of them scored a mean score of 14 and above. All the 

other 57 members of outgroup had a mean score of below 14. 

          Competence is one of the antecedents of being placed in one 

of the categories (in-group/outgroup). It had a possible maximum 

score of 70 points divided into three sections with a maximum 

possible mean score of 23. For a member to be considered 

competent they have to score a minimum of 11.5, which is half the 

maximum possible score. 

          Out of the 55 in-group members, 54 of them scored above 

the cut off points of 11.5, only one was not able to meet the 

minimum mean score. On the other hand, out of 67 members who 

are in the outgroup, 16 of them scored above the minimum mean 
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score of 11.5, while all the other 51 members scored below the 

minimum possible score of 11.5. 

 

VI. INFERENTIAL STATISTICS 

Beginning Block 

          This is step 0 of the process of logistical regression where 

the dependent variable is measured without any of the predictor 

variables. It is a model that includes only the intercept (constant). 

As shown in Table 3.1(a), the model has a 54.9% chance that it is 

a good model when there are no predictor variables involved.  

          Table 3.1(b) shows the variables included in the equation 

with only a constant since the predictor values are excluded at this 

stage. The table shows a B coefficient of 0.197 and the 

corresponding Exp (B) of 1.218. It has one degree of freedom 

since there is only one constant involved in the model. The Wald 

(1.177) is not Significant since it has a p value that is greater than 

0.05. This therefore means that the value of the constant is not zero 

as predicted by the null hypothesis.  

 

Table 3.1(a): The classification of the In-group and Not In-group (Outgroup) members 

 

Classification Tablea,b 

Observed 

Predicted 

Leader Member 

Exchange 

Percentage Correctly 

Classified 

In-group Not In-group 

(Outgroup) 

Step 0 

Leader Member 

Exchange 

In-group 0 55 .0 

Not In-group (Outgroup) 0 67 100.0 

Overall Percentage   54.9 

a. Constant is included in the model. 

b. The cut value is .500 

 

Table 3.1(b) Showing variables used in the equation 

Variables in the Equation 

 B S.E. Wald Df Sig. Exp(B) 

Step 0 Constant .197 .182 1.177 1 .278 1.218 

Block 1: Second Block 

 

          This is step one of the logistical regression models. At this 

stage, gender, trust and competence variables are included in the 

regression equation as predictor variables. Table 4.1 below shows 

the chi-square, degrees of freedom and the p value of the model 

with gender, trust and competence variables added. Omnibus Test 

of model coefficients shows the chi-square of 145.731 on 3 

degrees of freedom, significant with a P˂0.05. The results are as 

shown. 

 

Table 4.1: The Omnibus Tests of the Logistical Regression 

Model Coefficients 

 

Omnibus Tests of Model Coefficients 

 Chi-square Df Sig. 

Step 1 

Step 145.731 3 .000 

Block 145.731 3 .000 

Model 145.731 3 .000 

 

          Table 4.2 below explains the variation caused by gender, 

trust and competence in the Outgroup. The results are as shown. 

 

Table 4.2: Model Summary of Variations 

Model Summary 

Step -2 Log likelihood Cox & Snell R2  Nagelkerke R2 

1 22.214a .697 .933 

a. Estimation terminated at iteration number 8 because 

parameter estimates changed by less than .001. 

 

          The results shown in table 4.2 indicate that -2 log likelihood 

is 22.214, which shows how good the model predicts the outcome 

of the out-group category. The R2 as shown in the table ranges 

from .697 to .933, which means that gender, trust and competence 

explains from 69.6% to 93.3% of variation in the out-group 

category, the other remaining percentage is explained by variables 

not included in the study.  

          Table 4.3 shows the results for the correct percentage of the 

in-group – outgroup categories after the addition of the 

explanatory variables. The results show an increase of the correct 

classification rate by 43.5%, from the initial 54.9% to 98.4%. The 

results are as indicated below. 
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Table 4.3: Classification of Employees after Inclusion of explanatory variables 

 

Classification Tablea 

Observed 

Predicted 

Leader Member 

Exchange 

Percentage 

Correctly 

Classified In-group Outgroup 

Step 1 

Leader Member 

Exchange 

In-group 54 1 98.2 

Outgroup 1 66 98.5 

Overall Percentage   98.4 

a. The cut value is .500 

          Table 4.4 indicates coefficients of the individual predictor 

variables. It shows the coefficients and Wald test figures, which 

help in determining the significance of the variables and the p 

values of each of the variables. The results are as shown in table 

4.4 below. 

 

Table 4.4: Results of the Logistic Regression Coefficients for 

the Effect of predictor Variables on Employee Inclusion in 

Out-group Category 

 

 B S.E. Wald Df Sig. Exp(B) 

Step 

1a 

Gender (1) .772 1.169 .436 1 .509 2.164 

Competence -.894 .242 13.678 1 .000 .409 

Trust -.463 .175 7.014 1 .008 .629 

Constant 19.793 4.831 16.784 1 .000 394391000.207 

 

          As shown in table 4.4, competence (13.678, p≤0.05) and 

trust (7.014, p≤0.05) are significant with a p value of less than 

0.05. This means that employee competence and trustworthy, 

predicts a members’ inclusion in the in-group category, in their 

relationship with the leader. On the other hand, gender, is not 

significant (0.436, p≥0.05). This means that gender is not 

considered as one of the factors that will earn a member a ticket to 

join the inner circle of the supervisor. 

The binary regression equation is as follows: 

Y =19.793-0.894Competence-0.463Trust 

Where Y is the inclusion of the members in Out-group Category 

 

Discussion of Findings 

          Majority of the members who scored high in trust are placed 

as in-group members, means that leaders keep close the members 

they trust for many reasons. These reasons are as pointed out by 

Fukuyama (1995), Whitener et al (1998) and Bartram and Casimir 

(2007) that trust brings about commitment, self-efficacy, increases 

credibility with followers and supports the movement of 

information between leaders and subordinates. These reasons 

therefore explain why members who scored high on trust be placed 

in the in-group category as opposed to those who scored low on 

trust. However, two members who are placed in the in-group 

(member 23 and 71, see table 2) scored low in trust. This could be 

attributed to other factors that have not been addressed in this 

paper as ethnicity, ingratiation, family ties among other reasons. 

          On the other hand, 10 members who were placed in the 

outgroup category scored high on trust. This could be because in 

as much as the leaders trust these employees, they do not possess 

other factors that the leader considers important to draw a member 

closer to him/herself. The fact that the number of trusted members 

in the outgroup is small (only 10), means that in addition to trust, 

leaders consider other factors to draw them closer. This finding is 

contrary to what Podsakoff et al (1996) finding that employee trust 

factors were significant in transformational leadership. 

          The fact that all the members in the in-group scored high in 

competence except member number 23(see table 2), is because 

leaders want to associate themselves with the best. Leaders get 

credit because of employees who are competent. It is no wonder 

that employees, who were rated highly in terms of competence, 

were categorised as in-group. This is in tandem with findings of 

studies done by Kuijpers et al (2006) and Forret and Dougherty 

(2004). 

          The findings by this study that some employees who are in 

the outgroup category (16 members, see table 2) have scored high 

in competence could mean that they perform well in their work but 

the leaders do not trust them. This is in contrast to the findings of 

Lau and Pang (2000) that skills development and augmenting 

internal networks form an extensive base of getting attention 

easily from their boss. 

          The hypothesis of the study was tested using logistical 

regression analysis. The finding that gender was not significant 

proves that whichever gender the subordinate is, male or female, 

have equal chances of being included in the superiors’ inner circle. 

This finding contradicts those of Hoobler et al (2011) that society 

commonly relates effective leadership with stereotypically 

‘masculine’ traits such as confidence and dominance. This is 

because Hoobler’s article dealt specifically on female managerial 

aspirations while the current study dealt with inclusion into the 

inner circle of the managers. 

          The finding that with every one unit increase of a member’s 

inclusion into the outgroup, the trustworthy of the subordinate 

decreases by 46.3%, means that leaders prefer to keep close 

members that they can trust. The more trustworthy a member is 

the more chances that he/she will be placed in the in-group 

category. These results concur with those studies done by 

Scandura et al (1986), Brower et al (2009) and Häkkinen (2012). 

With every one-unit increase of inclusion into outgroup, as 

indicated by the findings of this study, competence level of the 

subordinate is considered lower by 89.4%. This is true since 

majority of the leaders would want to associate and keep close 

those members who have the technical know-how, know-whom 
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and know-why of their work. This study concurs with those found 

by Kuijpers (2006) who found that elements like career control 

and networking are related with career accomplishment. The 

competent a member is, the more likelihood it is that the member 

will be categorised in the in-group category. 

 

VII. CONCLUSION AND RECOMMENDATIONS 

          The null hypothesis that trust and competence are not 

recipes for sustainable quality relationship has been rejected. 

While the alternate hypothesis that gender is not a recipe for a 

sustainable quality relationship failed to reject. Therefore, “To 

keep close or to let loose” of the employees depends on the 

leaders’ trust to the employee and employees’ competence, which 

will then lead to the inclusion of a member into an in-group 

category. On the other hand, gender is not considered a recipe for 

a sustainable quality dyadic relationship. On these study findings, 

it is recommended that members should ensure high level of 

trustworthiness with their leaders. Members should ensure that 

they have a high level of expertise, their social networks are good 

and that they are motivated to work. These are some of the 

attributes that would make a subordinate enjoined in the inner 

circle of the superior. 

 

VIII. IMPLICATIONS OF THE STUDY FINDINGS 

          Theoretically, the study findings contribute significantly 

because, Leader-Member Exchange theory posits that leaders 

categorise members into the ingroup and outgroup categories 

subconsciously or consciously. The theory does not explain what 

traits would make a member be included into either of the groups. 

This study, therefore contributes in this aspect because it gives a 

clue on what the members should consider for them to be included 

in the inner circle of the leaders. 

          In terms of practice, specifically management practice, this 

study is important as it sheds light to the leaders on the awareness 

of the attributes to go for as they consider their inner core 

members. These attributes include competent and trustworthy 

members. 
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Abstract- In this paper, we report a facile co-precipitation method 

to synthesize a low-cost iron impregnated activated carbon (Fe-

CAC) for phosphate removal from aqueous solution. The result 

shows that Fe-CAC has high phosphate adsorption capacity than 

pristine activated carbon (CAC). Both Fe-CAC and CAC 

adsorbents reached equilibrium at 9 h with the maximum 

phosphate adsorption capacity of 216.6 and 173.2 mg/g P, 

respectively. The adsorption capacity of phosphate onto Fe-CAC 

was high in acidic solution (216.6 mg/g at pH = 4), while 

decreased in alkaline solution (168.9 mg/g at pH = 12). This is 

owing to the mechanism that was governed by electrostatic 

attraction and the exchange of ligands at low pH. The phosphate 

adsorption capacity increased as temperature increases onto Fe-

CAC. The Fe-CAC adsorbent has a rapid adsorption process 

(92%) in the first one hour. Phosphate adsorption kinetics on Fe-

CAC adsorbent go thoroughly along with a pseudo-second-order 

kinetics model, attributing that chemical sorption regulated the 

method. The Langmuir isotherm model had a better description of 

the phosphate adsorption process than the Freundlich isotherm 

model. The presence of magnetite (Fe3O4) on the activated carbon 

surfaces contributes to the high capacity and selectivity of 

phosphate species adsorption. The Fe-CAC has significantly 

sustainable regeneration capability while repeatedly being used in 

aqueous solution for phosphate removal. Fe-CAC adsorbent 

shows excellent performance in the adsorption as well as in 

desorption processes in the aqueous solution, which is promising 

for the practical application. 

 

Index Terms- Commercial Activated Carbon; Iron Impregnated 

Activated Carbon; Adsorption; Phosphorous Removal; 

Regeneration 

 

I. INTRODUCTION 

xcess discharge of nutrients (especially, phosphorus and 

nitrogen) in water bodies has accelerated the outbreak of 

eutrophication and promoted the expansion of harmful algal 

blooms [1, 2]. These algal blooms pose a severe threat to water 

pollution, oxygen depletion, and the sustainability of aquatic 

ecosystems. Various researchers reported that phosphorus has a 

great impact to promote eutrophication on lakes, rivers, and seas 

than other nutrients [3, 4]. For this reason, it is important to control 

the amounts of phosphorous in water bodies to maintain the water 

quality and a green environment for the forthcoming generation. 

Above 0.02 mg/L concentration of phosphate was responsible to 

enable the presence of eutrophication in rivers and lakes [1]. To 

protect the excess flow of these nutrients (phosphate) into streams 

and lakes, the United States Environmental protection authority 

approves 0.05 and 0.1 mg/L of total phosphorus, respectively [5].  

Recently, several treatment technologies are applied for 

wastewater treatments, which are mainly categorized into 

biological, chemical precipitation, and adsorption [6, 7]. However, 

chemical precipitation methods face difficulties with incurring a 

high cost, production of secondary pollution, and inefficient for 

removal of trace phosphorus concentration. Biological methods 

have also unstable efficiency because these techniques are often 

requiring continuous monitoring and susceptible to operational 

difficulties [8, 9]. On the other hand, adsorption is considered the 

most promising technology for the removal of phosphorus, which 

requires little initial cost, land, and simple design during 

application [10-12].  

          At the moment, several adsorbents have been developed and 

investigated for phosphate removal [13-15]. Nevertheless, virgin 

activated carbon [16, 17], magnetic iron oxide nanoparticles [18], 

Fe3O4 nanoparticles [19],  calcium-silicate material [20], iron-

coated natural and engineered sorbents [21], straw biochar [7], 

zirconium modified activated carbon nanofiber [10], iron-

impregnated granular activated carbon [22], biochar derived from 

peanut shell [23], modified biochar [6], activated carbon fiber 

loaded with lanthanum oxide [3], zeolite, calcite, and bentonite 

[24], fly ash [4] treated aluminum waste-filings [18, 25] exhibit 

little binding affinity, poor regeneration capability, low adsorption 

capacity, and poor kinetics towards phosphorus adsorption. Iron 

had high selectivity and affinity towards phosphorus species in the 

adsorption process [11]. Therefore, impregnation of iron with 

pristine activated carbon through the co-precipitation method by 

heating FeCl3·6H2O and FeSO4·7H2O solution at 70 °C for 20 

minutes before adding CAC would improve the limitation of the 

above adsorbents towards phosphate adsorption. The presence of 

large surface area, a high degree of surface reactivity, and 

adaptable pore size distribution are among the important 

characteristics which make iron impregnated activated carbon 

viable for this purpose.  

E 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10110
http://ijsrp.org/
http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10110


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020              86 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10110   www.ijsrp.org 

          Hence, the main objective of this study was intended for the 

preparation of highly cost-effective and high phosphate-binding 

affinity adsorbent through the co-precipitation method 

(precipitated iron (II) hydroxides to the surfaces of commercial 

activated carbon). The newly prepared Fe-CAC and pristine CAC 

adsorbents were analyzed using BET for pore size and surface 

area, SEM for surface morphology, and XRD for the adsorbent’s 

crystallization structure. Moreover, the effect of different 

adsorption parameters, phosphate adsorption isotherms, kinetics, 

and thermodynamics was examined. 

 

 

II. MATERIALS AND METHODS  

1.1.  Chemicals 

          Iron (III) chloride hexahydrate (FeCl3.6H2O), ferrous (II) 

sulfate heptahydrate (FeSO4•7H2O), commercial activated carbon 

(CAC), potassium dihydrogen phosphate (KH2PO4), sulfuric acid 

(H2SO4), antimony potassium tartrate (C4H4O6K•SbO•1/2H2O), 

ammonium molybdate tetrahydrate ((NH4)6Mo7O24•4H2O), 

ascorbic acid (C6H8O6) were used for the experiment. All the 

above reagents were used in analytical grade and purchased from 

Sino pharm chemical reagent Ltd. Synthetic phosphorus solution 

used for adsorption kinetics and isotherm was prepared by 

dissolving 4.4 g of KH2PO4 in 1 L of deionized water, which 

corresponds to 1000 mg /L P. Desired solutions were prepared by 

dilution of the stock solution. The pH solution was adjusted to 

neutral by adding 0.1 M NaOH and HCl dropwise. Deionized 

water was used to prepare all solutions in the whole experiment of 

this study. 

 

1.2. Adsorbent preparation 

          Chemical activation of commercial activated carbon was           

conducted using iron (III) chloride hexahydrate (FeCl3 .6H2O) and 

ferrous (II) sulfate heptahydrate (FeSO4·7H2O). Iron impregnated 

commercial activated carbon was prepared through the co-

precipitation method [12]. Accordingly, 3.9 g of FeCl3·6H2O and 

7.8 g of FeSO4·7H2O was dissolved with 400 mL distilled water 

into 500 mL beaker. The mixture was stirred and heated at 70°C 

for 20 minutes. Subsequently, 10 g of CAC was added into the 

solution (with the mass ratio of 1.2: 5) and stirred continuously for 

5 hours. During stirring, NaOH solution (0.1 M) was added drop-

wise into the solution until the pH reached to 12, and precipitate 

iron (II) hydroxides to the surfaces of CAC from the aqueous 

solution. Following freezing the solution, Fe-CAC was washed 

with deionized water till the pH of the filtrate reached neutral and 

become dried in an oven at 80°C for overnight. Finally, the newly 

prepared Fe-CAC and CAC were designated as Fe-CAC and CAC, 

respectively. the schematic illustration is shown in Fig.1 

 

 
Figure.1: Schematic illustration of the preparation of Fe-CAC adsorbent 

 

. 

1.3. Adsorbent Characterization  

          The surface area and pore volume of CAC and Fe-CAC 

were measured by using Brunauer–Emmett–Teller (BET) surface 

area and porosity analyzer, including the adsorption-desorption 

isotherm of N2 at 77 K. To investigate the surface morphologies 

of CAC and Fe-CAC were examined by a scanning electron 

microscope (SEM). The crystallization structure of the virgin 

activated carbon and prepared composite adsorbent were analyzed 

via XRD.   

 

1.4. Phosphate adsorption batch experiments 

          The adsorption capacity of phosphate with CAC and 

prepared iron impregnated in aqueous solution was conducted 

through a batch experiment. As the procedure reported by [12]. 

Adsorption isotherm was examined by adding 0.05 g of the iron-

loaded activated carbon into 100 mL flasks containing 50 mL 

solution with different phosphate ion concentrations (50, 100, 150, 

200, 250 mg/L). Subsequently, the pH of the sample solution was 

adjusted to 4 and shake in at 200 rpm for 9 hours. After settling, 
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the supernatant was filtered through the suspension was 

immediately filtered through a 0.45 µm membrane using the 

syringe, and then analyzed on UV–vis spectrophotometer using 

the ascorbic acid method [26]. The capacity of phosphate 

adsorption at equilibrium and removal efficiency (E, %) were 

calculated based on Eq. (1) and Eq. (2) 

𝑞𝑒

= (𝐶0 − 𝐶𝑒)

×  
𝑉

𝑚
                                                                                     (1) 

𝐸

=
𝐶0 − 𝐶𝑒

𝐶0
 𝑥 100                                                                                         (2) 

where 𝑞𝑒 is the equilibrium adsorption capacity of both Fe-CAC 

and CAC samples(mg/g), V is the volume of solution (mL), 𝐶𝑒 and 

𝐶𝑜 represent the concentrations at the equilibrium and initial time 

(mg/L), respectively, and m is the weight of adsorbent (g). 

 

          A kinetic study was conducted by adding 0.05 g of Fe-CAC 

and CAC in 100 mL bottle containing 50 mL solution with 250 

mg/L phosphate solution; the pH of the solution was adjusted to 4 

with 0.1 M NaOH or 0.1 M of HCl. The solution was stirred on 

the magnetic stirrer at room temperature, and the samples were 

taken at different contact times (0，30，60, 180, 360, 540, and 

720 minutes) to examine the residual phosphate concentration on 

UV–vis spectrophotometer (UV-2600 SHIMADZU) using the 

ascorbic acid method. The influence of pH on adsorption capacity 

of phosphate for both adsorbents was examined at pH (2, 4, 6, 7, 

8, 10, and 12) in 250 mg/L phosphate concentration. The effect of 

initial phosphate concentration on adsorption capacity was studied 

for both adsorbents at different phosphate concentrations (50, 100, 

150, 200, 250 mg/LP). The effect of temperature on phosphate 

adsorption capacity of both adsorbents was also studied at 

different temperatures (298, 308, 318, and 328 K). 

 

III.   RESULTS AND DISCUSSION 

1.5.  Characterization of adsorbents 

          XRD analysis was performed for both CAC and Fe-CAC 

samples to provide details on the crystalline structures. The 

patterns of XRD for both adsorbents are shown in Fig. 2 (a).  The 

CAC had no intense peak, suggesting that the amorphous nature 

of the carbon material. Changes in the diffraction pattern of Fe-

CAC adsorbents have been observed, likely because iron is well 

impregnated on the surface of the CAC (Wang et al., 2011). The 

peaks shown at 25o and 43o were confirmed the appearance of a 

carbonaceous structure on the commercial activated carbon 

surface (Altıntıg et al., 2017). As illustrated in Fig. 2 (a).  the major 

peaks (2-theta = 30.18o, 35.5o, 57.15o, and 62.76o) were formed 

after impregnation of iron-loaded activated carbon, corresponding 

to the peaks of magnetite (Fe3O4) (Long et al., 2011; Wang et al., 

2011). In general, these findings revealed that adsorbent with 

magnetic properties was impregnated with the existence of major 

components of magnetic iron. 

 
 

Figure. 2: XRD results of (a) CAC and Fe-CAC, (b) The N2 adsorption-desorption isotherms of Fe-CAC (1.2:5) and CAC, 

SEM results of (c) CAC,  and (d) Fe-CAC. 

 

          The surface and porous properties of the as-synthesized 

adsorbents were described in Fig. 2(b). As shown in Fig. 2(b), the 

surface area of pure commercial activated carbon without any 

modification was (1450.28 m2/g), which can be substantially 

reduced after iron solution impregnation (929.86 m2/g). 

Nevertheless, the newly modified iron adsorbent exhibits greater 

total pore volume and average pore diameter, resulting in 

sufficient adsorption capacity. The surface area of Fe-CAC was 

further decreased after being treated with the iron solution, which 

is due to iron being occupied in the surface and pores of the 
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commercial activated carbon. This impregnation significantly 

improves the selectivity and binding affinity to phosphorus species 

in the adsorption cycle, that had been in favor of improving Fe-

CAC adsorbent adsorption capability [14] 

          The N2 adsorption-desorption isotherms of Fe-CAC and 

CAC were investigated as shown in Fig. 2 (b). The adsorption 

process of the N2 gas Fe-CAC and CAC solid surface of 

adsorbents phenomena was physio-sorption. It happens when gas 

adsorption is carried into an exchange with the surface of a solid 

(the adsorbent). The intermolecular forces were involved in the 

same kind as those responsible for the imperfection of real gases 

and the condensation of vapors [27]. According to IUPAC 

classification, CAC displayed a combined isotherm type I with an 

H4 hysteresis loop, explaining the presence of a narrow slit-like 

microporous and mesoporous surface gain through multilayer 

adsorption followed by capillary condensation. Fe-CAC displayed 

isotherm type I and II  with an H4 loop look to be associated with 

narrow slit-like pores [28]. It is noteworthy that, the BET specific 

surface area (SBET) of CAC 1450.28 m2/g is greater than Fe-CAC 

(1.2:5) 929.86 m2/g. This is probably because of the impregnation 

of iron on the pores of activated carbon to increase the affinity of 

phosphate adsorption. However, the total pore volume and average 

pore diameter of Fe-CAC are greater than CAC.   

          The external morphology of the commercial activated 

carbon sample is shown in Fig. 2 (c). the surface feature of the 

virgin CAC was relatively smooth and flat. The surface of the 

newly prepared iron impregnated activated carbon samples were 

much coarser as shown in Fig. 2 (d). Moreover, the surface of Fe-

AC was uneven and rough with abundant protuberances and lots 

of pores, which favored the diffusion of the phosphate to its 

surface. It can be found that a few salt crystals distributed over the 

external surfaces of the iron-doped samples. It also revealed that 

iron oxide particles were much more uniformly deposited on the 

surface of the activated carbon. This could be attributed to the 

reason that Fe (II) should be able to diffuse into the internal pores 

of activated carbon. 

 

1.6.  Effect of initial concentration on phosphate adsorption 

          To understand the effect of initial phosphate concentration 

on the phosphate adsorption capacity, 0.05 g adsorbent was added 

to 50 mL of solutions with various initial phosphate concentrations 

(50, 100, 150, 200, and 250 mg P/L) at room temperature in the 

batch adsorption experiments. The results were explained in Fig. 

3 (a). It clearly showed that the amount of phosphate adsorption 

capacity increased with the increases of initial phosphate 

concentration, this is because the newly prepared iron impregnated 

activated carbon (Fe-CAC) and CAC adsorbents have sufficient 

active sites competent for a relatively high concentration of 

phosphate. However, phosphate removal efficiency as described 

in Fig. 3(a) decreases with the increasing of initial phosphate 

concentration owing to the adsorption sites on both adsorbents 

surface that were gradually occupied by adsorbed phosphate, 

resulting in a decrease of the remaining sites for the adsorption of 

phosphate. An increase in the initial phosphate concentration (Co) 

led to a prominent decrease in the percentage removal of 

phosphate in both adsorbents. The result indicates that Fe-CAC 

had a higher phosphate removal capacity and efficiency than CAC.  

 

 
Figure 3: (a) Effect of initial concentration (initial concentration: 50-250 mg/L, pH: 4, temperature: 298 K, contact time: 9 

hrs., agitation speed: 200 rpm, and adsorbent dosage 0.05 g) and (b) effect of pH on phosphate adsorption (initial 

concentration: 250 mg/L, pH: 2-12, temperature: 298 K, contact time: 9 hrs., agitation speed: 200 rpm, and adsorbent dosage: 

0.05 g). 

 

1.7.  Effect of pH 

          The effect of pH on phosphate adsorption was investigated 

from pH 2 to 12. The experimental findings are listed in Fig. 3(b). 

It showed phosphate uptake was highly pH-dependent. From pH 

2 to 4, the phosphate uptake for both Fe-CAC and CAC first 

increased rapidly with the pH-value increases, then gradually 

decreased until pH 6.  After pH ˃ 6, the phosphate uptake capacity 

of phosphate decreases with the rise of pH. The maximum 

phosphate adsorption capacity was achieved at pH 4, which was 

216.6 mg/g. A similar study [29] confirms that the maximum 

phosphate adsorption capacity was achieved under acidic 

conditions and decreased with an increase in pH value which is 

consistent with this work. The newly prepared Fe-CAC adsorbent 

surface is charged positively with the presence of more H+ ions in 
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the adsorbent's surrounding surfaces at the lowest pH level, 

resulting in stronger adsorption of phosphate ions to the adsorbent 

surface (Wang et al., 2011). Immediately, H+ ions and phosphate 

molecules surrounded the active sites on the surface of the Fe-

CAC. Iron impregnated activated carbon products have high 

reactivity and selectivity through electrostatic forces to phosphate 

species. Such electrostatic forces improve the binding of 

negatively charged phosphate molecules to the surface of 

positively charged Fe-CAC adsorbent, leading to the high amount 

of phosphate adsorbed on Fe-CAC at pH 4 (216.6 mg/g) relative 

to CAC surface. Theoretically, at pH 2.15-7.20, the dominant form 

of P in solution is H3PO4 and H2PO4
−  and the main form changes 

to HPO4
2− when pH is between 7.2 and 12.33. So, H3PO4 and 

H2PO4
− are the main species of phosphate at low pH, and H2PO4

− 

is the main ion to attract the adsorption site on both adsorbents. 

Besides, ligand exchange between the unprotonated H2PO4
− and 

the OH− existed on the surface of Fe-CAC, is recognized as a 

promising mechanism for phosphate adsorption [27, 30].  

          The OH− ions can restrict the interaction between the anion 

phosphate molecules (H2PO4
−) and the Fe-AC surface under 

alkaline conditions, where the high concentration of OH− 

competes with phosphate for the adsorption position. Besides, Fe-

CAC's surface was negatively charged with increased surrounding 

OH− with the rise of pH, which strengthened the electrostatic 

repulsion between phosphate and adsorbents, leading to weak 

adsorption of phosphate. From this experiment, the pH has a 

significant effect on the activated carbon and phosphate species 

exchanges of newly prepared iron impregnated species since it 

affects numerous factors such as phosphate speciation, iron oxide 

surface charge, and iron oxide solubility, and the complex formed 

iron with phosphate. As pH increases in the surface of the newly 

prepared iron impregnated activated carbon adsorbent, as well as 

the surrounding ions, there will possibly be more negative and 

electrostatic repulsion that reduces the adsorption of phosphate.  

As shown in Fig. 3(b), the efficiency of phosphate removal was 

high in acidic conditions as a result of electrostatic force and 

decreased because of electrostatic repulsion as pH increases in an 

alkaline state. 

 

1.8.  Effect of contact time 

          The removal of phosphate by Fe-CAC and CAC as a 

function of time with different contact times (0, 30, 60, 180, 360, 

540 and 720 minutes) with initial phosphate concentration 250 

mg/L and under pH 4, were illustrated in Fig. 4. It was notable that 

the two curves exhibit the same trend. The amount of phosphate 

uptake increased rapidly in the early stage of the phosphate 

adsorption reaction process, possibly due to the availability of 

abundant active sites on the Fe-CAC and CAC adsorbent surfaces. 

meanwhile, the phosphate uptake rate developed slower as a result 

of the decrease of active sites with contact time. In this study, 92% 

of the phosphate adsorption reaction was performed within one 

hour, which pronounces the reaction of phosphate species with the 

newly prepared adsorbent was fast in the early stage. The same 

result was explained by the previous study [10].  After 180 min, 

the phosphate adsorption capacity increases slowly through time 

until the equilibrium adsorption capacity was attained. 

          Therefore, the contact time 720 minutes was enough to 

attain the equilibrium adsorption. It was taken as a contact time for 

the whole experiment. The equilibrium phosphate adsorption 

capacity values 𝑞𝑒 on the newly prepared Fe-CAC, adsorbent and 

phosphate remained in the equilibrium solution (𝐶𝑒) at 298, 308, 

318, and 328 K was estimated to be 192.8, 202.6, 205.1, 207.8 

mg/g and 55.3, 45, 42.9, 41.2 mg/L, respectively. 

 

 
Figure 4: Effect of contact time on phosphate adsorption (initial concentration: 250 mg/L, pH: 4, Temperature: at room 

temperature, contact time: 9 hrs., adsorbent dosage 0.05g, and, agitation speed: 200 rpm). 

 

1.9. Adsorption Isotherms 

          The phosphate adsorption capacity of both Fe-CAC and 

CAC were examined using the equation explained by [23, 27] 

Freundlich (Eq. (3)) and Langmuir (Eq. (4)) adsorption isotherms. 

The result was illustrated in Table (1). 

qe

= KFCe

1

n                                                                                                            (3) 
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𝑞𝑒

=
𝑞𝑚𝑎𝑥𝐾𝐿𝐶𝑒

1 + 𝐾𝐿𝐶𝑒
                                                                                                    (4) 

 where qe is the equilibrium phosphate adsorption capacity of both 

irons coated and commercial activated carbon per unit weight of 

adsorbent (mg/g) at an equilibrium concentration of adsorbent in 

an aqueous solution, 𝐶𝑒 is the final equilibrium phosphate 

concentration (mg/L). 𝐾𝐹 and 𝐾𝐿 are Freundlich and Langmuir 

constants, respectively. 𝑞𝑚𝑎𝑥 (mg/g) represents the maximum 

adsorption capacity, and 1/n is the factor of heterogeneity in the 

Freundlich isotherm model. 

          Generally, in this experiment, phosphate adsorption 

isotherm designates a relationship between the amount of 

phosphate uptake on Fe-CAC and CAC and the amount of 

phosphate residual in solution at equilibrium condition while 

maintaining temperature constant. The adsorption isotherm data 

were fitted to the Langmuir and Freundlich equilibrium isotherm 

equations. The non-linear plots of Langmuir and Freundlich 

isotherm model for the uptake of phosphate onto Fe-CAC and 

CAC were illustrated in Fig. 5 (a) and (b). The Langmuir and 

Freundlich isotherm non-linear fitted plot data and parameters 

from the model equation are summarized and presented in Table 

1. 

 

Table 1: Langmuir and Freundlich isotherm parameters of phosphate Adsorption onto Fe-CAC and CAC adsorbents 

 

 

Adsorbents 

                  Langmuir model     Freundlich model 

qmax (mg/g) KL (L/mg) R2 n KF (L/g) R2 

 

Fe-CAC 237.2 0.037 0.966 0.47 24.94 0.920 

CAC 175.8 0.014 0.951 0.56 9.39 0.875 

 

 

           The experimental data for Fe-CAC was better described 

and fitted with the Langmuir isotherm model as described by R2 

values. From the Langmuir isotherm model equation (summarized 

in Table 1) 𝑞𝑚𝑎𝑥 values for phosphate adsorption capacity were 

higher for Fe-CAC adsorbent as compared with the results of 

CAC. This value is also high as compared to the reported data in 

the literature (see in Table 2). By comparing the two popular 

isotherm models, the Langmuir equation had a stronger correlation 

(R2 > 0.966) than the Freundlich equation (R2 > 0.875). Therefore, 

the phosphate species adsorption reaction onto Fe-CAC is closer 

to a monolayer surface reaction. As stated by [9], the uptake of 

phosphate species onto iron oxide adsorbent was performed 

basically on the surface coordination between surface hydroxyl 

groups in iron oxide solids and phosphate ions. 

 

 
Figure 5:  (a) Langmuir isotherm Fitting (b) Freundlich isotherm Fitting ((initial concentration: 50-250 mg/L, pH: 4, 

temperature: at room temperature, contact time: 9 hrs., adsorbent dosage: 0.05 g, and, agitation speed: 200 rpm) 

 

Table 2: Comparison of maximum phosphate adsorption capacity of various adsorbents for phosphate removal. 

Adsorbents pH Maximum adsorption 
capacity (mg/g) 

                 Reference 

Raw activated carbon 2 192.31 [31] 
Fe3O4@GPTMS@Lys 4 185 [32] 
Iron-modified biochar’s 4 111 [27] 
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Iron oxide nanoparticles 3-6 5.03 [18] 
Fe-GAC 
Fe3O4 Nano-particles 

2 
2.77 

10.8 
3.65 

[33] 
[19] 

Fe–Zr binary oxide 4 13.65 [34] 
CAC 4 173.2 This study 
Fe-CAC 4 216.6 This study 

 

 

1.10.  Kinetics studies on phosphate adsorption 

          Kinetic and equilibrium adsorption models were used to 

understand the interaction mechanisms between phosphate and 

iron-loaded activated carbon adsorbent. Adsorption dynamics of 

the iron-loaded activated carbon toward phosphate was measured 

as a function of time. For this study, the flasks were incubated in 

a magnetic stirrer on a water bath at 298, 308, 318 and 328 K at 

200 rounds per minute. 250 mg/L phosphate concentration in 100 

mL containing 50 mL solution was measured for 7 different 

contact times (0, 30, 60, 180, 360, 540, and 720 minutes). At the 

end of each contact time, the suspension was immediately filtered 

through a 0.45 µm membrane using the syringe, and then analyzed 

on UV–vis spectrophotometer using the ascorbic acid method. All 

the experimental treatments were performed in duplicate and the 

average values were reported. Additional analyses were conducted 

whenever two measurements show a difference larger than 10%. 

Two commonly used mathematical models, pseudo-first-order and 

pseudo-second-order, were used to simulate adsorption kinetics of 

phosphate onto Fe-CAC adsorbent to the rate of reaction 

concerning time (kinetics). To study the kinetics of phosphate onto 

Fe-CAC, two popular kinetic models were used, which was 

similar to the previous study, [18, 35] which are shown on (Eq. 

(6)) and (Eq. (7)), respectively.   

𝑞𝑡

= 𝑞𝑒(1
− exp(−𝑘1𝑡))                                                                                 (5) 

𝑞𝑡

=  
𝑞𝑒

2 𝑘2𝑡

1 + 𝑞𝑒 𝑘2𝑡
                                                                                                 (6) 

 

          Where; 𝑞𝑡 and 𝑞𝑒 (mg/g) are the amounts of phosphate 

adsorbed at time t and equilibrium, respectively, and 𝑘1 (h-1) and 

𝑘2 (g/mg/h) are the first-order and second-order apparent 

adsorption rate constants, respectively.  

 

          To investigate the maximum phosphate adsorption capacity 

and recognize the possible rate-controlling steps, two popular 

kinetic models (pseudo-first-order and pseudo-second-order 

models) were applied to understand the adsorption process (on Fe-

CAC). The phosphate adsorption capacity of the newly prepared 

adsorbents (Fe-CAC), as a function of time, is shown in Fig. 6. 

Based on the graph of phosphate adsorption capacity as a function 

of time, the adsorption of phosphate has occurred rapidly at the 

first 60 min, which could be attributed because of the available 

number of active adsorption sites onto the surfaces of the newly 

synthesized Fe-CAC adsorbents.  

 
Figure 6: (a) Pseudo-First order Kinetic Fitting (b) Pseudo-Second Order Kinetic Fitting ((initial concentration: 250 mg/L, 

pH: 4, adsorbent dosage 0.05g, and, agitation speed: 200 rpm). 

 

          The pseudo-first-order and pseudo-second-order kinetic model parameter results are shown in Table 3. For the two kinetic models 

under pH 4, at different temperatures (298, 308, 318, and 328 K) and 250 mg/L initial phosphate concentration, the non-linear fitted 

curves were shown in Fig. 6 (a) and (b) with the experimental results. 
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Table 3: Kinetics model parameters for phosphate adsorption onto Fe-CAC 

 

 
Temperature (K)  

 
Pseudo-first-order model parameters 

 
Pseudo-second-order model parameters 

qe (mg/g) K1 R qe (mg/g)    K2  R2 

298 187.311 0.079  0.631 190.965 0.00138 0.92897 

308 198.510 0.085 0.636 201.475 0.00156 0.93368 

318 200.185 0.087 0.639 203.192 0.00171 0.93573 

328 203.258 0.089 0.673 206.587 0.00178 0.93872 
 

 

          Based on the result shown in Table 3, the values of 

correlation coefficients (> 0.93) for the pseudo-second-order 

kinetic model was higher than the pseudo-first-order kinetic 

models. Consequently, the pseudo-second-order kinetic model 

equation is the one that well describes the phosphate adsorption 

kinetics on Fe-CAC. From the above results, we can conclude that 

the overall phosphate adsorption process on Fe-CAC was 

governed by chemisorption, which suggests that the overall rate of 

phosphate sorption processes is controlled by the chemisorption’s, 

through the exchange of electrons between Fe-CAC adsorbent and 

phosphate ions with electrostatic forces. Similar results 

predominantly with the pseudo-second-order kinetic model 

indicate chemisorption [14, 28, 30]. As shown in Fig. 6 (b) and the 

results in Table 3, the maximum phosphate adsorption capacity 

results from the curves fitted by the pseudo-second-order kinetic 

model for the four different temperature and 250 mg/L initial 

phosphate concentration were very close to the experimental 

results. This also shows that the pseudo-second-order kinetic 

model bounces a reasonable simulation for the phosphate removal 

process on Fe-CAC adsorbent. 

 

1.11.  Effect of temperature 

          Fig. 7 designates the plot of phosphate adsorption capacity 

versus contact time of solution of Fe-CAC at different temperature 

298, 308, 318, and 328 K by keeping the initial phosphate 

concentration at 250 mg/L. The equilibrium phosphate adsorption 

capacity, 𝑞𝑒 (mg/g) of Fe-CAC increases with the increasing 

temperature from 298 to 328 K. The amount of phosphate 

adsorption increases from 190.9 to 206.6 mg/g while increasing 

the temperature from 298 to 328 K, respectively. For this 

experiment, employing different temperatures of solution plays a 

substantial role in the phosphate uptake process within the newly 

prepared adsorbents. As the temperature rises, the viscosity of the 

solution decreases, which ensures increasing the rate of diffusion 

of the phosphate molecules across the surrounding layer and in the 

internal pores of the adsorbent (Fe-CAC). Probably, this is the 

reason why phosphate adsorption capacity increases with 

increasing temperature of the solution. From the above reason, the 

reaction process of phosphate with Fe-CAC is endothermic.  

 
Figure 7: Effect of Temperature on phosphate adsorption 

(initial concentration of 250 mg/L, pH, 4, adsorbent dose 

0.05g, and, agitation speed: 200 rpm). 

 

IV. REGENERATION STUDIES OF FE-AC ADSORBENT 

          Phosphate adsorption regeneration experiments on Fe-CAC 

produces less greenhouse gas emissions than the production and 

use of new adsorbents, reduce processing costs and charges, and 

prevent secondary contamination. The prevailing features of an 

effective adsorbent in a sustainable way are its regeneration with 

significant adsorption ability and restoration of its original 

characteristics upon reuse. The regeneration of the active sites on 

the activated carbon adsorbent impregnated with iron in cycle 

usage is proportional to its stability, which is essential for 

functional application in aqueous solution. This will help to 

decrease both the environmental risk factors (secondary pollution) 

as well as the process's operating cost. Therefore, an efficient 

adsorbent must demonstrate excellent performance in both 

adsorption and regeneration processes. Similarly, for such studies 

(Song and Li, 2019; Wu et al., 2019) the adsorbed phosphate was 

removed with 0.1 M NaOH and deionized water. Furthermore, 

once a Fe-CAC adsorbent was used, it was rinsed with 0.1 M 

NaOH and deionized water over several cycles to eliminate the 
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adsorbed phosphate. Finally, the adsorbent was oven-dried 

overnight at 80°C and used in aqueous solution to test the 

reusability of Fe-CAC for phosphate removal. It showed the 

results of five consecutive cycles of adsorption/desorption in Fig. 

8. It may be represented that before reuse, Fe-CAC's adsorption 

ability was 216.6 mg/g.  For the 1st cycle, the significant 

percentage of phosphate was desorbed (92.8%) with a marginal 

decrease until the 3rd, while 60.8% was the original desorption 

capacity at the 5th cycle. The Fe-CAC has a significantly higher 

regeneration potential and is more robust while being regularly 

used in aqueous solution for phosphate removal. Therefore, in the 

aqueous solution, Fe-CAC adsorbent demonstrates excellent 

performance in both the adsorption and the desorption processes, 

which is promising for practical applications. 

 
Figure 8: Regeneration performance of prepared Fe-AC 

(initial concentration: 250 mg/L, pH: 4, Temperature: 298 K, 

contact time: 9 hrs, adsorbent dosage: 0.05 g, and, agitation 

speed: 200 rpm). 

 

V. CONCLUSION  

          Iron impregnated activated carbon adsorbent (Fe-CAC) was 

effectively prepared using a simple co-precipitation method. 

Impregnation of iron on CAC greatly improved phosphate 

adsorption capacity. Fe-CAC had a high capacity for phosphate 

adsorption relative to CAC, which could probably be ascribed by 

its higher binding affinity and selectivity. The pH has a significant 

effect on phosphate adsorption capacity and removal efficiency, 

with the maximum phosphate removal achieved in pH 4 for both 

adsorbents. The adsorption capacity of phosphates on the Fe-CAC 

increased with increasing temperature. The reaction of phosphate 

species onto the Fe-CAC adsorbent was rapid in the early stage, 

with 92% of the phosphate adsorption process was achieved 

within 60 minutes. the adsorption equilibrium data was better 

described by the Langmuir isotherm model. Adsorption dynamic 

study revealed that the adsorption process followed the pseudo-

second-order equation. The mechanism was regulated by 

electrostatic attraction and the exchange of ligands at low pH. The 

Fe-CAC had significantly higher regeneration capability and more 

sustainable while repeatedly used for phosphate removal in 

aqueous solution. Thus, Fe-CAC adsorbent shows excellent 

performance in the adsorption as well as in desorption processes 

in the aqueous solution, which is promising for the practical 

application. 
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Abstract 

Academic writing is at the heart of teaching and learning in higher education. Students are assessed largely by what they 

write, and need to learn both general academic conventions as well as disciplinary writing requirements in order to be 

successful in higher education. However, statistics show that the quality of academic writing of university students does not 

meet the disciplinary requirements. This study explores the gap that exists in between the schools writing and writing at 

university. The findings show that first year students are underprepared for academic writing while academics blame the 

responsibilities for school teachers or even hold negative views on students’ writing performance. The corrective feedbacks 

or comments given by lecturers bring more daunting effects than positive motivation for students to improve their academic 

writing performance. 

Keywords: writing at schools, academic writing, unpreparedness, the gap 

 

I. INTRODUCTION 

1.1.  Background to the study 

When you are offered a place at a university as a new student, there are so many things you are not familiar with. One of the 

most nightmare tasks names “academic writing” which you have never heard of when you were at schools. In comparison 

with what you have written before, Lowe (2010) states that academic writing may resemble playing a familiar game by 

completely new rules. So, what is academic writing? Why is it a daunting subject for most students? It is not easy for a first 

year student to define what academic writing is, simply because they had never heard of or done that before they entered a 

university. In other words, these students are not well prepared and inexperienced for the subject. Surprisingly, lecturers or 

academics at universities do not take full responsibilities for teaching academic writing when students are admitted to tertiary 

education. They tend to perceive academic writing as a school problem or the duty of someone else, that is, as an external and 

additional task that is not part of their teaching duties. Moore (1998) indicates that some lecturers seem to think that students’ 

writing difficulties should not be addressed by lecturers. Moore reports about such sentiments of some tutors as follows: 

I don’t think it’s my job to teach undergraduate students to write in English. If they won’t make an effort to brush up in 

the medium they are taught in, there’s nothing we can do, and they have to fail if they can’t communicate. I would have 

thought that by definition a university as a centre of excellence would exclude people who were so disadvantaged, and 

yet we have people of the calibre of perhaps a standard seven...The problem is out there, and I don’t think the university 

should be handling that...  

The gap between students’ under-preparedness and lecturers’ unwillingness in learning and teaching academic writing might 

be the explanation for poor academic writing performance of first year students at universities in general and Thai Nguyen 

University in particular. 

1.2. A statement of the research problem 

The International School, Thai Nguyen University is the only institution which uses English as the language of instruction for 

all disciplines. In addition, they are required to gain a B2-CEFR in English to be recognized graduation. That is a reason why 

academic writing is one of the most important subjects to fulfill the assignments as well as to write graduation papers. 
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However, the actual problem is that many students show poor performance in academic writing after a one year intensive 

English training course is offered. Researchers have noted that most of what is known and written about is how to write better 

or more academically; little has been written about the perceptions of teachers and students about the issues. This study 

attempts to investigate the reasons for poor academic writing performance focusing on students’ unpreparedness for academic 

writing at university and academics’ unwillingness in teaching practices 

1.3. A purpose statement of the study 

Regardless of varieties of factors such as grammar, ideas, organization, word choices, conventions, which are important for 

academic writing, the purpose of this study is to understand the perceptions of students towards academic writing instructions 

and the lecturers’ perceptions towards academic writing performance of first year EFL students at the International School, 

Thai Nguyen University. 

1.4. Research questions 

The study attempts to answer the following research questions 

1.4.1. What are students’ experiences and perceptions towards academic writing at universities? 

1.4.2. What are lecturers’ opinions on students’ academic writing performance? 

1.5. Scope of the study 

The study is conducted with second year students at the International School, Thai Nguyen University. These students have 

completed one year of intensive English. Many of them come from Asian countries such as East Timor, Lao Republic and the 

Philippines. These students have spent one year studying fundamental English before coming up for academic writing. 

1.6. The significance of the study 

The findings from the present study might be beneficial to both students and teachers in enhancing academic writing skill. 

Students may consider the skill of writing as an important tool in academic performance. A great demand of writing 

proficiency is required from students to accomplish various tasks ranging from taking written examinations to dissertations. 

As Singh (2017) states “The journey to becoming an academic writer is unique and highly individualized for everyone, and 

inevitably involves some strategic planning, some trial and error, and lots of perseverance”. Teachers of academic writing 

may use the findings to modify teaching practices as well as gaining positive points of views towards students’ performance, 

even design appropriate supplementary activities to improve academic writing for university students. 

II. A REVIEW OF RELATED LITERATURE 

2.1. What is academic writing? 

Researchers have defined academic writing in number of different ways. Henning (2002) simply defines it as a process of 

thinking that uses written language. In a more detailed manner, Singh (2017) views 

Academic writing is distinctly different from other forms of writing. On the surface, it may appear to have similarities 

with other types of writing, but the more you learn about it, the more you realize that just about every aspect of academic 

writing, from purpose to tone, from structure to style, and from audience to word choice, is different. Quite literally, 

academic writing is more than just another way to write; it is a different culture with its own language.  

This study adopts Thaiss and Zawacki (2006) who define academic writing as any writing that fulfils the purpose of education 

in a college or university. That means writing reflects and generates thoughts which EFL students can use to create 

meaningful messages through a structured, organized and conscious writing process, which involves different stages such us 

brainstorming, drafting, revising and editing, and for intended audiences.  

2.2. Writing at schools versus writing at universities 

Writing at schools and that at universities is a gap that students have to bridge. As Yong (2010) argues, the transition from 

secondary school to university poses a serious challenge for many in terms of academic writing. Little synergy is found 

between what happens in high schools and what happens in tertiary education. The high school curriculum contributes very 

little to the tertiary education curriculum, particularly in the teaching of writing. This gap needs to be addressed so that EFL 

students from high schools can be better equipped for the writing demands required in higher education. Unless this problem 

is addressed, the problem of student writing difficulties will be perpetuated. 

At schools, the writing skill seems to be underestimated, partly because of the pressure from final examination which is 

basically multiple choice questions. Schools play a critical role in developing students’ reading and writing skills. If student 

writing is not addressed adequately at school level, the university programs will always be inundated with students who are 

academically under-prepared. Some researchers attribute students’ poor writing skills to the teachers’ reluctance to teach 
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writing. For instance, Harris (2017) reported that some secondary teachers do not teach composition at school level. This 

situation is exacerbated when students come to institutions of higher learning and are also confronted by academics who are 

not willing to teach academic writing. Another reason for the unpreparedness from schools to universities is that the tasks of 

writing at schools are not effective. Most of the tasks focus on sentence or paragraph levels, few are found in essay levels. 

Writing at universities is more than the combination of words to make a sentence then sentences together to make paragraphs. 

Your writing will have different purposes and functions, although university assignments are mainly produced to inform your 

tutors and lecturers about your knowledge and understanding of the subject area. You will find that you can communicate 

with your reader, the tutor, through various types of written assignment depending on the discipline and subject areas that you 

are studying.  

2.3. Perceptions of students towards academic writing instructions 

Academics, curriculum developers or syllabus designers sometimes inadequately evaluate the programmes that they develop. 

They ignore the learners’ concerns or feedbacks towards the syllabus that is being in used. That’s why there is a gap between 

academics’ expectation and learners’ performance. It is true that some teaching staff perceived EFL students negatively and 

could not help them much in their writing. 

Lea (2004) argues that students’ perceptions and attitudes toward instruction are critical and should be taken into account in 

our endeavour to teach writing. As a result, the practice of involving learners’ inputs in curriculum development is an issue 

that is heavily debated in the EFL literature and the possibilities of involving students cannot be ignored.  

There have been some studies in the literature to explore the perceptions of students towards writing instructions. Lea and 

Street (1998) employed an ethnographic qualitative approach which included in-depth semi-structured interviews with staff 

and students, participant observations, samples of student writing, written feedback on students’ work and hand-outs on essay 

writing. They found that students experienced difficulties with writing, particularly with conflicting, contrasting and implicit 

requirements for writing in different courses. Hirst (2004) acknowledge that many students often feel disempowered, lack 

confidence and feel completely unprepared for university study. Gambell’s (1991) study that aimed to discover students’ 

perceptions toward their own writing and how they go about academic writing found that even successful students are 

uncomfortable with their own university-level writing and that writing is difficult and stressful to many of them. Blanton 

(1987) reports that her students are scared to death that they may not write English well enough to pass their exams in EFL in 

order to advance their academic studies to obtain a degree. She reports that anxiety is a hindrance for them to becoming 

proficient writers. 

2.4. Perceptions of lecturers towards EFL students’ academic writing performance 

2.4.1. Unrealistic expectations and stereotypes from disciplinary lecturers 

Researches in the field of academic writing show that university lecturers or academics tend to have unrealistic expectations 

about EFL students and do not take into cognisance students’ educational backgrounds. Students do not receive adequate 

supports from academic writing experts as they blame that for students’ self-fulfillment. Cabral and Tavares (2002) suggest 

that lecturers should make their writing expectations, opinions, demands and understandings explicit and understandable to 

students in order to help them get acquainted with university writing skills. Some discipline specialists even seem to hold 

stereotypical opinions toward EFL learners. They felt that they should outsource the teaching of language to language 

specialists while they concentrate on their core business of teaching content. Wright (2004) discussed the stereotyping as 

followed; 

Stereotyping of EFL students is a disturbing issue at the university level. In a quest to address problems experienced by 

our students, it is necessary to deconstruct academics’ stereotypes of EFL learners. Before judging, labelling and shifting 

the responsibility of helping disadvantaged learners, academics need to consider the learning contexts from which our 

students come. He concluded that academics have stereotypical opinions toward EFL students which were not a true 

reflection of their students. As a result, there is a need for academics to change the way they perceive their EFL students 

if they would like to achieve success in teaching academic writing to these students 

Mitchell and Evison (2006) argue that the teaching of writing should not be a remedial or add-on activity, but an integral, on-

going part of disciplinary learning for all students. They further argue that teaching writing should be part of the 

responsibility of disciplinary academics and should occur within the disciplines‟ curriculum. Furthermore, Jurecic (2006) 

added that academic literacies should be taught within the disciplines by discipline specialists and not as a remedial activity 

by language specialists. The foundation of academic writing should be laid by language specialists by teaching conventions of 

academic writing and be continued to be taught by discipline specialists so that students can be apprenticed and acculturated 

into the discourse communities they are entering 
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2.4.2. The effects of error treatments and corrective feedbacks  

Error making in second or foreign language learning is inevitable and need not be necessarily considered as signs of poor 

performance, on the contrary, they should be treated as healthy signs indicating that a learning process is active. Corder 

(1967) argued that what we term as “error” in second language learners is actually a natural developmental stage, analogous 

to what children exhibit in acquiring the first language. Ferris (2011) confirms that it is unrealistic to expect that L2 writers’ 

production will be error-free. Keshavarz (2012) defines language errors as followed; 

“Errors are considered to be systematic, governed by rule, and appear because a learner's knowledge of the rules of the 

target language is incomplete. Thus, they are indicative of the learner's linguistic system at a given stage of language 

learning. They are likely to occur repeatedly and not recognized by the learner”.  

In comparison with mistakes which are seen as random deviations, slips of the tongue or pen errors need special treatments 

because they can motivate or demotivate students with their writing. Ferris (2011) concluded that grammar feedback is a 

waste of teacher energy and deflects student attention from more important issues. Weaver (2006) found that students were 

motivated to improve when they received constructive feedback and also suggests that tutors should provide appropriate 

guidance and motivation rather than diagnosing problems and justifying the marks. Williams (1981) asserted that errors are 

primarily in the eye of the beholder and especially in the minds of writing teachers wielding red pens – in other words, we 

notice errors in student writing because we are looking for them, not because they are truly bothersome. 

For learners, being able to notice these errors and think of other correct forms can assist them in improving their language 

level and in being better language users. Ferris (2008) concur that students should be shown their strengths and weaknesses so 

that they can improve on their future work. Unfortunately, many teachers tend to give vague feedbacks or comments which 

students were not able to understand and use effectively (Lea and Street 1998).  Saito (1994) 

suggests that EFL teachers need to make explicit the purposes of their feedback so that students can know how to handle that 

feedback and use it to 

their benefit. Teachers should take advantages of these errors to plan their classes for remedial actions in order to recast them. 

Mckeating (1994) said that knowledge of the difficulties in learning a foreign language and a consideration of the possible 

causes of errors should lead the teacher to develop an attitude which is sympathetic and helpful. This attitude will encourage 

the students not to worry about error making. 

III. METHODOLOGY 

3.1.  The context of the study 

The study is carried out at the International School, Thai Nguyen University where English is the language of instructions for 

all disciplines. Students are offered one year study intensive English before learning their selected majors such as 

International business, Business administration or Environmental management. All the assignments must be written in 

English to satisfy requirements of the join-program released by administration. 

3.2.  The subject of the study 

Participants of the study consist of 38 second year students and 6 lecturers from the International School, Thai Nguyen 

University. The selected students are those who have just finished their intensive English and about to learn their majors in 

the second year of their 4 year program. The lecturers involved in the study are both language and disciplinary teachers.  

3.3.  Research design 

The selected research design for the present study is a combination of quantitative and qualitative approaches. In the 

quantitative phase, the researcher acts as an independent objective observer. In the qualitative phase, the researcher is close 

contact with the participants who are lecturers in this study. The design employs the sequential explanatory model. That 

means the qualitative findings can be used as a triangulation for the quantitative results. 

3.4.  Data collection instrument 

Data for the quantitative phase is collected through a 20 item survey. The survey consists of two parts; the first part consists 

of 10 items to explore students’ perceptions toward academic writing and academic writing instructions in class. The second 

part consists of 10 items to investigate students’ perceptions toward academic instructions and feedbacks from lecturers about 

their writing performance. Structured interviews are conducted with lecturers to obtain data for the qualitative phase. The 

interviews are recorded, transcribed and coded to confirm the results from the survey. 

3.5. Data analysis instruments 
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The software SPSS version 20 is used to analyze data obtained from the survey. The structure interviews with the following 

questions are used to reconfirm what the students perceived from their teachers and their teaching in class. 

1. What is your general opinion of the students’ writing competences? 

2. From your experience, what type of problems do you see as the most common in your students’ writing? 

3. What type of problems do you perceive as the most serious? 

4. What types of support do you give to your students in academic writing? 

5. What do you think should be done to improve your students’ writing? 

 

IV. RESULTS AND DISCUSSIONS 

4.1. Quantitative results 

4.1.1. Students’ experience of academic writing 

In order to find the students’ experiences towards academic writing, a 10 item survey is delivered to 38 students. To 

determine the internal consistency of the 10-item survey, Cronbach’s coefficient α was calculated, yielding a reliability 

estimate of .714 for the scale. (table 1) 

 

 

 

 

Table 1: Reliability Statistics for the first survey 

Descriptive statistics (table 2) show that all of the students are inexperienced in academic writing (Mean: 1.6; 2.2) 

 

Descriptive Statistics 

Survey Items  N Minimum Maximum Sum Mean Std. Deviation 

I do not really know what 

academic writing is until I 

go to university. 

38 1.00 4.00 62.00 1.6316 .78572 

I do not have enough 

writing experience from 

secondary school. 

38 1.00 3.00 62.00 1.6316 .63335 

Most of the writing tasks at 

school focus on 

grammatical points. 

38 1.00 3.00 82.00 2.1579 .67888 

I did not do the writing 

activities at school because 

my aim is to pass the 

graduation exam. 

38 1.00 4.00 79.00 2.0789 .91183 

I feel tension when I have to 

write about something in 

English 

38 1.00 4.00 81.00 2.1316 .96341 

I do not have enough 

general knowledge about 

the topics. 

38 1.00 4.00 84.00 2.2105 .84335 

I am unable to organize my 

thoughts while writing. 
38 1.00 4.00 86.00 2.2632 .82803 

I do not know enough 

writing strategies such as 

prewriting, drafting, or 

editing. 

38 1.00 4.00 76.00 2.0000 .83827 

We do not have adequate 

writing activities to 

encourage us to write. 

38 1.00 4.00 86.00 2.2632 .75995 

I do not have enough 

vocabulary to express my 

ideas. 

38 1.00 5.00 77.00 2.0263 1.05233 

Valid N (listwise) 38      

Table 2: Students’ experiences on academic writing 

Reliability Statistics 

Cronbach's 

Alpha 

N of Items 

.714 10 
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4.1.2. Students’ perceptions towards academic writing class 

In order to find the students’ perceptions towards academic writing, a 10 item survey is delivered to 38 students. The 

Cronbach’s Alpha α value for items this survey is 0.617, means these items are reliable (table 3) 

Reliability Statistics 

Cronbach's 

Alpha 

N of Items 

.617 10 

 

Table 3: Reliability Statistics for the second survey 

Descriptive statistics show that students are not satisfied with instructions as well as corrective feedbacks from lecturers. 

(table 4). Means range from 1.8947 to 2.18 

 

Descriptive Statistics 

Survey Items  N Minimum Maximum Sum Mean Std. Deviation 

Teaching method is out 

dated and cannot satisfy the 

needs of students 

38 1.00 4.00 83.00 2.1842 .86541 

My English teachers are not 

well prepared for their class. 
38 1.00 4.00 83.00 2.1842 .83359 

My English teacher has 

little interaction with 

students in class. 

38 1.00 4.00 90.00 2.3684 .71361 

My English teacher shows 

preferences to those who are 

good at learning English 

38 1.00 4.00 79.00 2.0789 .78436 

My English teacher does not 

give me good suggestions. 
38 1.00 4.00 79.00 2.0789 .78436 

My English teacher 

criticized me when I did not 

well in the study. 

38 1.00 5.00 79.00 2.0789 .91183 

There is not a harmonious 

relationship between 

teachers and students. 

38 1.00 4.00 81.00 2.1316 .81111 

My teachers do not explain 

my writing errors so that I 

can avoid. 

38 1.00 3.00 77.00 2.0263 .67731 

Teachers cannot take all 

students into consideration 

in the large class 

38 1.00 3.00 72.00 1.8947 .64889 

The high frequency to 

change teachers makes 

students uncomfortable 

38 1.00 3.00 78.00 2.0526 .76925 

Valid N (listwise) 38      

Table 4: Students’ perceptions towards academic writing 

4.2. Qualitative results 

The purposes of the interviews are to understand teachers’ attitudes towards their students’ writing performance. Besides, the 

findings from interviews may be used to reconfirm the findings from the surveys obtained from students. 

The teachers were firstly asked for their opinions about the students’ writing. The overall evaluation is poor. However, the 

findings varied among disciplines; language experts believed that the main problems when writing were grammar, vocabulary and 

lack of ideas, while discipline teachers put more emphasis on style and vocabulary used. The feedbacks given by these two groups 

were also different.  

Both groups of teachers agreed that students’ vocabulary is limited, especially specific terms. For the question of what types of 

supports suggested by the teachers, the majority of the answers go on the supplementary readings. For the final issue of how to 

improve students’ academic writing, the language teachers suggest more instructions or extra intensive classes on academic styles. 

Four out of six teachers insisted on extra readings as a way to improve academic writing. They are convinced that by reading 
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students can enrich their vocabulary of the field, meanwhile improve their writing styles. In response to the question of types of 

feedbacks to students’ writing, some teachers confessed that they did not give detailed treatments of errors or mistakes made by 

students, partly because of the overcrowded class size. Sometimes they just underlined the errors but not suggest the corrected 

options. 

V. CONCLUSION 

 

What can be drawn from the present study is that first year students should be carefully instructed on how to write in English, 

especially academic writing to meet the highly demands of university disciplines. At the same time, extra readings of varieties of 

subject matters must be part of syllabus for first year students to enrich their schemata. In terms of corrective feedbacks, language 

teachers should pay more attentions to types of feedback as well as manners of giving feedbacks to motivate students. Last but not 

least, teachers should bear in mind that first year students are not familiar with writing at universities so step-by-step scaffoldings 

are necessary. 
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APPENDIX A: A survey for students 

 

Part 1: Your experience of academic writing  

Please read the following statements. Put a tick (√) in 

(1) If it is totally TRUE for you. (2) If it is TRUE for you, (3) If you are not sure,  

(4) If it is partly TRUE for you, and (5) If it is not TRUE for you. 

# Statements 1 2 3 4 5 

1.  I do not really know what academic writing is until I go to university.      

2.  I do not have enough writing experience from secondary school.      

3.  Most of the writing tasks at school focus on grammatical points.      

4.  I did not do the writing activities at school because my aim is to pass the 

graduation exam. 

     

5.  I feel tension when I have to write about something in English      

6.  I do not have enough general knowledge about the topics.      

7.  I am unable to organize my thoughts while writing.      

8.  I do not know enough writing strategies such as prewriting, drafting, or 

editing. 
     

9.  We do not have adequate writing activities to encourage us to write.      

10.  I do not have enough vocabulary to express my ideas.      

 

Part 2: Your perceptions towards academic writing instructions and feedbacks given by lecturers. 

 

11.  Teaching method is out dated and cannot satisfy the needs of students 1 2 3 4 5 

12.  My English teachers are not well prepared for their class.      

13.  My English teacher has little interaction with students in class.      

14.  My English teacher shows preferences to those who are good at learning 

English 
     

15.  My English teacher does not give me good suggestions.      

16.  My English teacher criticized me when I did not well in the study.      

17.  There is not a harmonious relationship between teachers and students.      

18.  My teachers do not explain my writing errors so that I can avoid.      

19.  Teachers cannot take all students into consideration in the large class      

20.  The high frequency to change teachers makes students uncomfortable      

 

APPENDIX B: Interview questions for lecturers 
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Part 1: Demographic information 

 

1. What is your highest qualification in your discipline? 

Bachelors Masters Doctorate 

   

2. How long have you been teaching your subject? 

1-5 years 6-10 years More than 10 years 

   

 

Part 2: Semi-structured questions 

 

3. What is your general opinion of the students’ writing competences? 

4. From your experience, what type of problems do you see as the most common in students’ writing? 

5. What type of problems do you perceive as the most serious? 

6. What types of support do you give to your students in academic writing? 

7. What do you think should be done to improve your students’ writing? 

8. What types of feedbacks do you often give to your students? 

9. What do you focus more on? 

a. Organization 

b. Content 

c. Grammar 

d. Vocabulary 

e. Mechanic  
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Abstract: 

Background: Diarrhoea causes death and morbidity in children under-five years of age. These deaths are preventable by prompt and 

appropriate home-based management administered by caregivers who are first responders in areas of symptoms recognition and 

decision to seek care. The effect of nurse-led intervention on knowledge of childhood diarrhoea among caregivers in Emohua LGA, 

Rivers state was assessed in this study. 

 

Materials and Methods: A one group quasi-experimental study design was adopted and 304 consenting caregivers were recruited 

from Emohua LGA for this study. A structured questionnaire was administered to obtain sociodemographic characteristics and assess 

the knowledge level of childhood diarrhoea among the study participants at baseline. Questionnaire was pretested in Eneka village in 

Obio-Akpor LGA, Rivers state with Cronbach alpha reliability coefficient of 0.84. Childhood diarrhoea knowledge was assessed with 

a thirteen-item instrument on a 2-point scale (0-1) generating an overall knowledge score range of 0-13. The WHO integrated 

management of childhood illness module was adopted for Nurse-led intervention, which was administered in English, Pidgin English 

and the local dialect. Follow-up assessment of caregivers’ knowledge was carried out 4-weeks after nurse-led intervention. Data 

obtained was analysed using statistical package for social sciences version 20. Discontinuous data was summarised as frequency and 

percentage while continuous data was summarised as mean and standard deviation. Differences in pre- and post- intervention 

proportions and mean scores were analysed with Chi-square and Paired t-test respectively. Statistical significance was set at p<0.05. 

 

Results: Study participants comprised of 219 females (74%) and 77 males (26%), with majority of the study participants aged 25-34 

years (68.9%). The highest level of education of most of the caregivers was Secondary education with Fishing (43.9%) being the most 

common occupation. There were significant increases in childhood diarrhoea knowledge level of caregivers post intervention 

compared to pre-intervention in the areas of diarrhoea definition, causes, preventive measures, symptoms, complications and use of 

ORS and zinc. Mean knowledge score increased significantly from 7.23±3.74 pre-intervention to 12.93±0.35 post-intervention (t= 

25.742, p=0.000). 

 

Conclusion: Caregivers knowledge of childhood diarrhoea improved significantly 6 weeks after nurse-led intervention. Provision 

of continuous education on childhood diarrhoea for caregivers by community health nurses should be encouraged due to its 

potential to reduce morbidity and mortality associated with diarrhoea diseases. 

 

Key Word: Childhood diarrhoea, Caregiver, Knowledge, Nurse-led intervention  

 

 

I. Introduction 

Diarrhoeal diseases are identified as major public health concerns, causing morbidity and mortality in children under five years of age 

in many regions of the world.1  It currently ranks as the second leading cause of death in children under five years in low- and middle- 

income countries.2,3 The burden of diarrhoeal disease adversely affects children in developing countries where the incidence rate of 
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diarrhoea is high, and attributable to poor personal hygiene, poor sanitation, suboptimal breastfeeding, as well as zinc and vitamin A 

deficiency.4 In Nigeria, diarrhoea has been reported to account annually for about forty percent of under-five deaths5 with high 

prevalence of childhood diarrhoea reported in the North-South (77.1%) and South-South (64.82%) regions.6,7 

 

Home treatment forms a major part of diarrhoea management and has been supported by many studies as the hallmark of diarrhoeal 

control.8,9 Caregivers including mothers, fathers and guardians are the first responders in cases of childhood diarrhoea in resource 

poor settings where there is preponderance of limited access to healthcare. They play an active role in prevention, identification and 

determination of an appropriate response to diarrhoeal episodes. Previous studies demonstrated that the caregivers’ awareness 

regarding proper diet, causes, symptoms, management, and prevention strategies for childhood diarrhea is very poor.10 Also, another 

study showed that a large percentage of children die at home because their caregivers cannot recognize the signs of common 

childhood illnesses and therefore do not seek appropriate care.11 Hence, caregivers’ knowledge and awareness of childhood diarrhoea 

is critical for prevention, identification and early treatment of diarrhoeal episodes with the propensity to reduce associated childhood 

mortality.12 

 

Nurse-led intervention in the form of disease management programs have been proposed to provide adequate information on 

comprehensive care, including strategies for disease prevention, symptoms identification, first-aid management, psychological and 

social support, and encourage beneficial lifestyle changes.13 This could serve as an effective strategy for the proper education of 

caregivers on preventive measures, causes, symptoms and management of childhood diarrhoea thereby reducing diarrhoea associated 

morbidity and mortality.  Therefore, the main objective of this study is to assess childhood diarrhoea knowledge of caregivers in 

Emohua Local Government Area, Rivers state, Nigeria before and after nurse-led intervention. 

 

II. Material and Methods 

This quasi-experimental study was carried out in Emohua Local Government Area of Rivers State after obtaining ethical approval 

from Babcock University Health Research Ethics Committee (BUREC). Permission to carry out the study was also sought and 

obtained from the Chairman of Emohua LGA and Medical Officer in charge of the LGA after careful consideration of the study 

protocol. Caregivers were selected randomly from 1024 households registered with the Primary healthcare facility within the LGA as 

obtained from medical records. A total of 304 caregivers were recruited for this study after obtaining a written informed consent. 

 

Study design: Quasi-experimental study 

Study Location: The location for this present study was Emohua Community in Emohua Local Government Area of Rivers state, 

Nigeria. 

Sample size: 304 caregivers 

Sample size calculation: The sample size for this study was estimated based on a single proportion design. The target population 

from which study participants were recruited was considered 9,000. A confidence interval of 10% and confidence level of 95% were 

assumed. The sample size obtained for this study was 290 participants. However, 304 participants were recruited to allow for 5% drop 

out rate. 

Subjects and selection method: The study participants were selected from households using a combination of sampling techniques. 

Multistage sampling technique was used to ensure that all the eight villages within Emohua LGA were captured by the study. 

Purposive sampling technique was used to select only households with under-five children using the primary health care household 

number statistical records of 1024 households with children under five years within the 8 villages. A proportionate sampling 

technique was used determine the number of households to be selected from each community while simple random sampling 

technique was used to select the caregivers from the eight communities. 

 

Inclusion criteria: 

Aged 18 years and above. 

Caregiver to at least one child under five years of age. 

Resident of Emohua LGA. 

 

Exclusion criteria: 

Caregiver not willing to give consent 
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Procedure methodology 

A written informed consent was obtained from each participant at enrollment for this study. A pre-tested structured questionnaire was 

utilized for the study incorporating sociodemographic characteristics and questions on knowledge of childhood diarrhoea.  

Sociodemographic data obtained included gender, age, educational status and occupation. This study was carried out in three phases. 

The first phase entailed selection of caregivers, notification and proper orientation of participants towards purpose and nature of the 

study before seeking their consent to participate in the study.  The second phase or intervention phase entailed a two-day educational 

program on childhood diarrhoea. Study participants were assembled at a selected location that was communicated to them well ahead 

of the commencement of the intervention phase.  Participants filled a pre-intervention questionnaire before being exposed to a two-

day Nurse-led educational programme on childhood diarrhoea. This study adopted the WHO intervention module of integrated 

management of childhood illnesses14 in the areas of signs and symptoms of diarrhoea, prevention of diarrhoea, management of 

diarrhoea, complications of diarrhoea, home management of diarrhoea, guidelines for preparation of oral rehydration solution (ORS), 

as well as demonstration of preparation and use of ORS.  The third phase involved a post-intervention evaluation of childhood 

diarrhoeal knowledge of study participants 4 weeks after intervention.  

 

Statistical analysis 

Data obtained was analysed using SPSS version 20 (SPSS Inc., Chicago, IL). Descriptive statistics of sociodemographic data and 

childhood diarrhoea knowledge were presented using frequencies and percentages. Overall childhood diarrhoea knowledge score was 

calculated by scoring correct responses 1 and wrong responses 0 given the two-point scale (True/False) used for the 13-item 

childhood diarrhoea knowledge questions. Knowledge scores were summarized as mean and standard deviation. Pre- and post-

intervention mean scores were compared using paired t-test. Statistical significance was set at p<0.05. 

 

III. Results 

A total of 608 questionnaires were administered to caregivers, with 304 questionnaires administered before intervention and 304 

administered after intervention. Eight (8) questionnaires were dropped out due to incomplete data either at pre- or post- intervention 

stage, giving a response rate of 97.4%. 

 

Table no. 1 shows the sociodemographic characteristics of study participants. The study participants comprised of 219 females (74%) 

and 77 males (26%), with majority of the study participants aged 25-34 years (68.9%). The highest level of education of most of the 

caregivers was Secondary education with Fishing (43.9%) being the most common occupation.  Two hundred and eighty-two 

caregivers (95.3%) had between 3-5 children under five years of age and most of them (63.2%) signified rotavirus immunization of 

their children. Among the caregivers, 63.5% indicated none of their children under 5 years had a history of diarrhoea while 33.8% 

indicated history of diarrhoea in 1-3 of their children and 2.7% indicated history of diarrhoea in 4-6 of their children. 

 

Table no. 1: Sociodemographic characteristics of study participants 

Variable Categories Frequency  

(n) 

Percent 

(%) 

Gender Male 77 26.0 

 Female 219 74.0 

Age 15-24 years 10 3.4 

 25-34 years 204 68.9 

 35-44 years 75 25.3 

 ≥45 years 7 2.4 

Education NFE 9 3.0 

 Primary 43 14.5 

 Secondary 213 72.0 

 Tertiary 31 10.5 

Occupation Farming 56 18.9 

 Fishing 130 43.9 

 Petty trader 11 3.7 

 Government 17 5.7 
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 Others 82 27.7 

Children < 5 years 1-2 14 4.7 

3-5 282 95.3 

Children with diarrhoea None 188 63.5 

Yes 108 36.5 

 

 

Table no. 2 shows caregivers knowledge of childhood diarrhoea pre- and post- nurse-led intervention. Prior to nurse-led intervention, 

89.9% of the caregivers defined diarrhoea correctly as the passing of frequent loose stool while all the caregivers (100%) did same 

post-intervention. Dirty foods, unwashed hands and putting dirty things in the mouth were identified as causes of diarrhoea by 80.1% 

and 100.0% of the caregivers pre- and post- intervention respectively.  The erroneous traditional myth regarding teething and growing 

tall as causes of diarrhoea were correctly dissociated from childhood diarrhoea by 31.4. % and 97.7% of the caregivers pre- and post- 

intervention respectively. Whereas 60.5% of the caregivers identified fever, stomach pain, gas, changes in appetite, foul smelling 

frequent watery stool and nausea as signs and symptoms of diarrhoea pre-intervention, 98.6% of the caregivers did same post-

intervention. Only 38.5% of the caregivers knew defecating in open spaces, bushes and in streams can lead to outbreak of diarrhoea 

prior to nurse-led intervention, but following intervention this increased 98.0%. While 47.6% of the caregivers knew diarrhoea causes 

dehydration with the symptoms weakness, dry mouth, restlessness and dark colour urine before intervention, 99.7% of the caregivers 

demonstrated knowledge of this after nurse-led intervention.  

 

About 74.0% of the caregivers knew diarrhoea, if not treated, can cause complications that lead to death pre-intervention, however all 

caregivers (100.0%) were aware of this post-intervention. Washing hands with soap and using hand sanitizers after toileting, blowing 

nose, changing diaper and before cooking as a means of prevent diarrhoea was known to 54.4% and 100.0% of the caregivers pre- and 

post- intervention respectively. Whereas 40.2% of the caregivers knew exclusive breastfeeding for the first 6 months can prevent 

diarrhoea pre-intervention, all the caregivers (100.0%) were aware of this post-intervention. Just about half of the caregivers (48.0%) 

knew oral rehydration solution and zinc tablet replace lost body fluid during diarrhoea episode before intervention, whereas 99.7% of 

the caregivers had this knowledge after intervention. Although all the caregivers (100.0%) knew health education could help prevent 

diarrhoea post-intervention, only 56.8% of the caregivers knew this pre-intervention. All the caregivers (100.0%) agreed that 

improved sanitation could prevent diarrhoea occurrence post-intervention though only 62.5% agreed pre-intervention. of the while 

only 38.9% knowledge of rotavirus immunization for diarrhoea prevention was demonstrated by 38.9% and 100.0% of the caregivers 

pre- and post- intervention respectively.  

 

In this present study, there were statistically significant increases in caregivers knowledge of childhood diarrhoea in all knowledge 

items assessed following nurse-led intervention. 

 

 

Table no 2: Caregivers knowledge of childhood diarrhoea pre- and post- nurse-led intervention. 

Knowledge items Pre- (n=296), 

n(%) 

Post- (n=296) 

n(%) 

χ2 p 

Knowledge about definition of diarrhoea 266 (89.9) 296 (100.0) 31.424 0.000 

Knowledge about causes of diarrhoea 237  (80.1) 296 (100.0) 63.869 0.000 

Knowledge about erroneous traditional myth associated 

with diarrhoea 

93 (31.4) 289 (97.6) 274.641 0.000 

Knowledge about symptoms of diarrhoea 179 (60.5) 292 (98.6) 126.974 0.000 

Knowledge about proper disposition of feaces in 

prevention of diarrhoea 

114 (38.5) 290 (98.0) 234.063 0.000 

Knowledge about dehydration symptoms present in 

diarrhoea 

141 (47.6) 295 (99.7) 200.153 0.000 

Knowledge about complications of diarrhoea 219 (74.0) 296 (100.0) 86.106 0.000 

Knowledge about preventive measures  161 (54.4) 296 (100.0) 169.767 0.000 

Knowledge about the role of exclusive breastfeeding in 119 (40.2) 296 (100.0) 244.991 0.000 
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diarrhoea 

Knowledge about ORS and zinc use in management of 

diarrhoea 

142 (48.0) 290 (99.7) 198.294 0.000 

Knowledge about the usefulness of health education in 

prevention of diarrhoea 

168 (56.8) 296 (100.0) 157.981 0.000 

Knowledge about the role of sanitation in prevention 185 (62.5) 296 (100.0) 132.374 0.000 

Knowledge about rotavirus vaccination 115 (38.9) 296 (100.0) 253.345 0.000 

 

 

Table no. 3 shows paired t-test comparing pre-intervention knowledge mean score and post-intervention knowledge mean score of 

childhood diarrhoea among caregivers. There was a statistically significant increase in the mean knowledge score post-intervention 

compared to pre-intervention. 

 

Table no 3: Paired t-test showing pre-intervention and post-intervention mean score of knowledge of childhood diarrhoea 

among caregivers 

Time n Mean SD SEM t p 

Pre-intervention 296 7.23 3.74 0.22 25.741 0.000 

Post- intervention 296 12.93 0.35 0.02   

 

 

IV. Discussion 

Diarrhoea is the leading cause of death in children under-five years in low- and middle- income countries including Nigeria,12 with 

reports of an annual fatality rate of approximately 1.5-2.5 million. Based on the findings of this study, 36.5% of the caregivers 

reported ongoing diarrhoeal episode in their children under five years of age. Given that each caregiver represents a nuclear family 

unit within the study site, it may be inferred that the ‘family based prevalence’ of diarrhoea in this population is 36.5%. This is higher 

than a two-week prevalence of 8.1% and 10% reported in children less than 5 years of age in a rural area of Akoko North, Ondo 

State.15 The difference from this present study may be due to the socio-environmental variation between these two study sites. The 

communities in this present study are minor riverine areas and the caregivers were mostly into fishing.  This therefore increases the 

likelihood of exposure of the children to water-bodies as well as seafood that could serve as vectors for transmission of diarrhoea 

causing microorganisms. 

 

Prevention, identification and early treatment of childhood diarrhoea resulting in reduced childhood mortality,12 are largely dependent 

on caregivers’ knowledge of childhood diarrhoea.  Prior to nurse led intervention, caregivers’ knowledge level of childhood diarrhoea 

was largely inappropriate but with intervention an improvement was observed.  Ninety-three (31.4%) of the caregivers dissociated 

teething and growing tall as causes of diarrhoea whereas two hundred and three (68.6%) indicated teething and growing tall as cause 

of diarrhoea. This is similar to 68.1% reported by Ogbeyi et al16 and represents a gap in knowledge of childhood diarrhoea that may 

have been created by local myths associated with the development of the child.  Also, only few (38.5%) of the caregivers identified 

open defecation as a possible source of diarrhoeal outbreak before intervention.  This suggests a non-detrimental perception of open 

defecation in the community thereby implying possible practice of this act. Practice of open defecation could also explain the high 

‘family based diarrhoea prevalence’ in children below 5 years of age observed in this present study. It also supports the report of 

world health organization17 that lack of latrine plays a major role in the occurrence of diarrhoea.  

 

Findings of this study also showed that prior to intervention, less than half of the caregivers were aware that exclusive breastfeeding 

for the first six months can prevent diarrhoea (40.2%). While this shows that caregivers may not be particularly aware of the benefits 

of exclusive breastfeeding in the first six months, it also suggests change of feeding practice during diarrhoea episodes. This is 

supported by previous reports of interrupted/decreased/restricted feeding pattern of children by caregivers in India.18 These caregivers 

may be of the notion that feeding may exacerbate diarrhoea. Furthermore, less than half of the caregivers in this study identified 

weakness, dry mouth, restlessness and dark coloured urine as symptoms of dehydration during diarrhoea. Given that dehydration is a 

major cause of mortality during diarrhoea, inability of caregivers to identify symptoms of dehydration increases the risk of 

inappropriate response during diarrhoea episode buttressing the need for proper education of caregivers. Pre-intervention findings of 
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this present study agrees with the report of Mosweu,19 and demonstrates the need for education of caregivers to increase knowledge of 

symptoms, causes and preventive measures for childhood diarrhoea. 

 

Following Nurse-led intervention, there were significant increases in caregivers knowledge of childhood diarrhoea in all aspects 

assessed by this present study. This is indicative of closure in the childhood diarrhoea knowledge gaps identified pre-intervention by 

nurse-led intervention. This agrees with the report of Sunanda et al.10 However, nurse-led intervention did not yield maximum 

penetration (100.0%) in all areas of knowledge of childhood diarrhoea in this study population. This may be due to the time-lag 

between nurse-led intervention and post-intervention diarrhoea knowledge assessment.  In a previous study,20 lower retention of 

childhood diarrhoea knowledge gained post-intervention was reported two years after compared to 2 months after. Fall-outs in 

caregivers, knowledge post-intervention are indicative of the need for nurse-led intervention to be continued and sustained. It also 

supports the need to reinforce knowledge of caregivers on diarrhoea at frequent intervals to ensure sustainability of the knowledge 

gained from nurse-led intervention.12 Further studies are recommended to determine the optimum time for re-intervention as well as 

effective frequency of re-intervention. 

 

Improvements in caregivers’ knowledge of diarrhoea definition, symptoms, causes and preventive measures following intervention in 

the study population was also demonstrated by statistically significant increase in mean knowledge score post-intervention compared 

to pre-intervention. Hence this study corroborates reports that nurse–led intervention programme significantly improves knowledge of 

childhood diarrhoea among caregivers. Therefore, it’s important that community health nurses provide continuous education on 

knowledge of diarrhoea among caregivers within the community to enhance caregivers’ knowledge with the potential to reduce infant 

diarrhoeal diseases associated morbidity and mortality. 

 

V. Conclusion 

In conclusion, this study revealed that several aspects of knowledge of childhood diarrhoea among caregivers in Emohua LGA, Rivers 

state were poor but improved significantly 4-weeks after nurse-led educational intervention. 
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Abstract- The study aims to identify the mediating role of travel intention and denote the theoretical intersection of Social networks, 
Sustainability Perception and Destination Decision to Vietnam in general. Sustainability perception of the development of tourist 
destinations is globally recognized, so Vietnam should not be an exception. The booming of Social networks from the internet, IoT, 
technology 4.0, and artificial intelligence have pushed businesses or fields wide-ranging changed both positively and negatively from 
communications, entertainment, marketing, sales and even to social lives. Tourism is a smoke-free industry, which is one of the 
primary sources of foreign currency transactions. Therefore, the relationship between the three concepts mentioned is presented in the 
theoretical intersectional model. The study is conducted in a qualitative method in combination with theoretical foundations as well. 
Index Terms- Travel intention, Social networks, Sustainability Perception in Tourism, Destination decision. 

I. INTRODUCTION 

The intends to conduct behaviour that is a strong predictor of actual behaviour (Pasafaro, 2019). According to the theory of 
planned actions - TPB, cognitive behavioural control, along with behavioural intention, could be used to predict actual behaviour 
in travel purchases. A response of travellers includes a travelling intention to a specific tourist destination (Ramkissoon, 2015). 

According to Bose et al. (2019) and Shankar (2018), travellers will refer a destination as a good brand when there is a 
collection of multiple suppliers and services destinations there. Before travelling, visitors often visualize the image of the destination 
in their heads, list a set of expectations based on their previous experience, and also consider eWOM sources. They read articles, 
advertisements of destinations for reference. Others’ beliefs about the destination influence the decision. Their overall impressive 
destination image formed after the visit is such an importance for the local community. Therefore, tourism operators should pay 
attention to the inter-cooperation to gain positive development for the destination (Buhalis et al., 2012; Ramkissoon, 2015). 

Considered as the strong dominance of social networks, the research of Yazdanifard and Yee (2014) about social networks 
can play as a case study. They regarded the popularity of social networking sites as a phenomenon of the internet web platform. The 
increase in the number of people accessing the internet has led to the rise in the ability of users to join social networks and thereby 
significantly affect the social network. 

Twumasi and Adu-Gyamfi (2013) argue that online interaction plays an essential role in determining visitor decision-making 
processes and their consumption behaviours. Tourism social networking sites contain all the information in need about tourism 
products and services. Thanks to this, visitors can compare and make decisions through the reviews and feedbacks of other users in the 
online environment. Therefore, social media is a powerful potential vehicle that can influence visitors’ travelling decisions. And it is 
also a useful tool for marketers and business owners on the tourism industry that helps them shape consumer behaviours and their 
attitudes toward both products and services. Social networks are believed to be a reliable source of information that many travellers 
refer to in the process of travel planning. 

In terms of sustainable tourism, Zhang and Zhang (2018) identified the path to promote small and medium-sized businesses 
in tourism that perform social responsibility through the promotion of sustainable development. These businesses are in the honour of 
the locals to introduce their culture and the ones who carry out the government’s tourism policies. 

On the other hand, consumers are increasingly willing to pay higher prices for products and services that commit to take 
advance the environmental guarantee (Dangi and Jamal, 2016; Teerakapibal, 2016; Wang et al. , 2018; Kim and Park, 2017). Local 
resources become central assets for tourism suppliers, and their sustainability plays a core role in tourism destination marketing 
strategies. Thus, whether from the perspective of the supply or demand side, the perception of sustainability is increasingly important 
in determining whether a tourist destination is attractive or not. 

To uphold the sustainable development concept, Vietnam's tourism needs to pay attention to preserving cultural heritage, 
cultural environment by prioritizing forms of sustainable tourism that share the benefits among stakeholders (tourism enterprises, 
destination management organizations, local community, visitors). Goal allocation and assessment would preserve and restore the 
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environment, ecosystem, cultural values , and to develop green tourism, adapt to the global climate change (Research Institute for 
Tourism Development, 2018). 

The successful development of sustainable tourism should be ensured with the participation of the stakeholders and 
cooperation among members with shared interests (Vu Minh Tam and Nguyen Van Tien, 2017).  

The concept of sustainable development is considered suitable for the development of tourism destinations and the smokeless 
industry (Atun et al., 2018). Sustainable tourism requires ensuring the sustainable development of the entire tourism industry, 
contributing to society and the economy, including the sustainable use of resources and the environment (Fodness, 2017). 

Vietnam's technical infrastructure has dramatically improved to ensure the development of social networks. Currently, over 
94% of the territory has 3G and 4G signals with the number of personal internet users increased from 44% to 53%. In other words, 
online tourism and natural resources-related searches are also growing in Vietnam while promoting investment and business in the 
country and tourism development. Research by Google (2016) has shown that about 70% of people travelling in Vietnam search for 
information via mobile phone with the most popular application group is hotel booking (48%), survey destinations (42%) and buy air 
tickets (37%). The Vietnamese tourism industry is catching the trend and developing properly by promoting online tourism business 
activities to take advantage of existing advantages. 

II. FUNDAMENTAL THEORIES 
Travel intention  

Intention to travel is considered a mental process of turning motivations into tourism behaviours (Jeon et al., 2017). Travel 
intention is a traveller’s perception of a specific destination (Ahn et al., 2013; Pesonen and Pasanen, 2017). Intention arises from an 
individual's beliefs when evaluating tourism products, resulting in confidence in standards and situational factors arising from the time 
of travel planning or commitment (Ballantyne et al., 2018). For each visitor, one’s intention, hence, dominated by word of mouth, 
purchase travel products/services, the price factors, and the impact of others. 
Intention to conduct behaviour is a strong predictor of actual behaviour (Passafaro, 2019; Abubakar et al., 2016). According to planned 
behavioural theory, cognitive behavioural control, along with behavioural intentions, can be used to predict actual behaviour. Camilleri 
(2017), Lin et al. (2014) show that the selection process is sequential and continuous, directly related to the impact on intentions 
related to behaviours. 

Theory of Planned Behaviour (TPB) is a classic psychology theory that has been widely used in the field of accommodation 
and travel to understand behaviour and travel intention. For example, choosing a tourist destination (Hsu & Huang, 2010), a restaurant 
(Gao et al., 2016) and attending a conference (Aliakbar et al., 2012). 

Destination decision 
According to the geographical approach, a tourist destination is a defined geographic area, such as a country, an island or a 

preferred city, where there are adequate facilities like accommodation, places for dining and entertainment purposes (Zehrer and 
Hallmann, 2015; Buhalis et al., 2012; Jovicic, 2019; Kozak, 2019). A destination usually consists of the following five components: 
Attractive characteristics, destination facilities, accessibility, destination image and price (Kozak, 2019). 

According to the traditional definition, destinations are defined as geographic areas, such as a country, an island, or a city 
(Gössling et al., 2016; Kozak, 2019). Destinations provide the market with a mix of travel products and services under the brand name 
as a whole. 

Liu et al. (2017) explain that destinations are places where every visitor chooses to come and stay for a while to experience 
certain unique features or facets - a perception of attractiveness about some type of destination. 
The destination can be a continent (according to the statistics of the World Tourism Organization such as America, Africa, Europe), or 
an area like ASEAN, a country or a locality, city, town. 
Social networks 

Social network theory stated that social networks are defined by behavioural patterns and the meaning of relationships 
between the components of this network (Chung et al., 2016). 
Social network theory explains how networks work, analyses complex sets of relationships in a web of individuals or organizations, 
and considers individual attributes less important than relationships and their connection with other entities in the network (Panzer-
Krause, 2019; Raskolnikov and Tempo, 2017). 

Social network analysis considers social relationships as points and links, the points are individual agents in networks, and 
the links are the relationships between actors. The social network analysis method treats systems as a measurable entity with different 
indicators, including direction, frequency of interaction, size, centrality and density. 

Social networks have their way of surviving the growth of online media. A social network includes members of the same 
social group as family, peers, colleagues and classmates; However, the advent of the online environment has created many new 
opportunities. Researchers have highlighted the ever-growing level of network interaction, especially in the context of online and 
virtual communities. 
Technology Acceptance Model (TAM) is the technology acceptance model to put in use by Davis (1989) to theorize the behaviour of 
using technology. These computer applications are a model of many reference researchers to explore consumer technology adoption 
behaviour. The TAM theory argues that an individual's perception of usability and usefulness are the two cognitive factors that 
determine their acceptance of information on the online environment. 

Sustainability perception 
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According to Almuhrzi and Al-Azri (2019), "Sustainable development is a process that meets the needs of the present without 
affecting the responsiveness of future generations." Therefore, sustainable development is to create a better life for everyone feasible 
now and in the future. In other words, sustainable development is based on sound principles of world resources, based on how they are 
used in a way that shares benefits. 

On the positive side, tourism can provide a viable source of opportunities for business development and job creation as well 
as stimulate investment and support for local services, even in remote areas. It also brings tangible economic value to natural and 
cultural resources. This means increasing the direct income from visitors spending on conservation in local communities. 

On the negative side, tourism can exert direct pressure on weak ecosystems, degrade the physical environment and disrupt 
wildlife habitats. Moreover, it can put significant pressure on local communities and lead to an imbalance of traditional communities; 
and makes the difficulty of using scarce resources, especially land and water as well. 

The result is that all tourism operators have a great responsibility to realize the importance of sustainable development. 
However, tourism can harm society and the environment if it developed without regarding sustainability. For the government, tourism 
policies can help to solve economic, social and environmental issues when accompanied by an awareness of both harm and benefit of 
sustainable tourism development. Economically, sustainability can ensure that the factors of business viability and their ability to 
operate will be maintained in the long run. 

III. RESEARCH METHOD 
The method used for the research is qualitative, developing the regression model based on the previous study on related matters, 

both domestic and abroad precede ones. The relevant data analytics and research technique were used along with extensive operational 
and research years’ experience in the tourism industry. 

IV. RESEARCH MODEL 
The model of Fishbein and Ajzen (1976) applied to the tourism sector has found out the relationship between "perception," 

"belief," "attitude," "intention" and "behaviour," in which "travel intention" is a predetermined factor and lead to the act of deciding 
the destination. 

From Wangari's view (2017), travelling motivation drives the entire decision-making process followed by the traditional stages, 
seeking information, evaluating other options and making final decisions. Thereby it is easy to see that the intention has a positive 
impact on the choice of choosing a destination.  

➢  First relationship: Traveling intention has a positive impact on the destination decision. 

A would-be buying or paying intention of a product/service or a travelling intention is always going through a personal 
assessment of the benefits that the customer/visitor could get themselves which often in the form of self-wondering: “Is it true that 
people will pay more or be willing to pay for products/services of tourism operators that highly evaluate workers or tend to preserve 
the local environment?” And that intention has a significant influence on the final decision of consumers. In other words, the quality of 
products/services is influenced by the perception of sustainability (Dolcemascolo and Martina, 2011). 

Many travellers who are aware of sustainable destination development tend to care about environmental preservation, indigenous 
culture conservation, tourism that respect the local culture as well as to promote regional economic development. The destination area 
will pay much attention to the image of its destination related to environmental issues, as well as cultural preservation, and so will 
have a significant influence on the decision to choose their destination (Huang and Liu, 2017). 

➢ Another relationship: Sustainability perception has a positive impact on travelling intention. 

According to Sharpley (2010), sustainable tourism development meets the needs of current tourists and local communities but still 
protects and sustainably enhances opportunities for the future. Sustainable development is considered one of the millennium goals of 
the world and for Vietnam today. 

➢ Third relationship: Sustainability perception has a positive impact on destination decisions. 

According to Zhang and Zhang (2018), social communication positively affects the relationship between the sustainability 
perception and future travelling intentions visitors, especially social networks affecting awareness. Moreover, the future business 
intention is affected by the conservation and promotion of indigenous culture. 

➢ The fourth relationship: Social networks have a positive impact on visitors' sustainability perception. 

Visitors, especially the young generation, are very likely to be active in finding what they require, primarily to fulfil their eating 
and travelling desire. It is discovered on social networking sites by proactively sharing information with similar-interests people as 
well, so social media plays a vital role in shaping consumer intention, or in other words, forming the plan to travel to a destination. 
(Bilgihan et al., 2014). 

Moreover, the positive impact of marketing using social networking for a targeted tourism destination is vast, because social 
networks can help destination management its units, and to build a positive image for the destination. Furthermore, it helps motivate 
travellers who intend to travel but not decide yet. 

Not only that, when taking advantage of social networks to make positive communication about the destination image, it also 
motivates tourists' intention to return to the destination next time. 

➢ The fifth relationship: Social networks positively impact tourists’ travelling intentions. 
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According to Almeida-Santana and Moreno-Gil (2017), most people admit that searching for information plays a critical role in 
the decision of a tourist destination. Most of the contents posted on the web, as well as the feedbacks, are the central part appearing in 
the visitors' information search process. 

➢ The sixth relationship: Social networks positively influences the tourists’ destination decision. 

V. RESEARCH’S RESULTS 
After summarizing the research relationships presented above, the author proposes the research model in Figure 1. 
The model with six relationships is drawn from previous studies, describing the fundamental relationship between social 

networks, sustainability perception and destination decision through the mediator, travelling intention. 

Source: Author’s withdrawing 
Figure 1: Research model of the relationship between social networks and sustainability perception to destination selection decisions  

and the mediating role of travelling intention 

VI. CONCLUSION 
From the theories of tourism destination, the method of social networks, the theory of sustainability perception and the theory 

of travelling intention, the research model is established to show the relationship between social networks, sustainability perception, 
travelling plan and tourists’ destination decisions. The author withdraws from precede papers and exposes the model that contains a 
positive impact of social networks on sustainability perception, travelling intention and destination decisions, as well as positive 
impact of tourism sustainability perception on travelling intention and later on the destination decision. 

The intermediary role of travelling intention in relationships of social networks, sustainability perception in tourism, and 
destination decision has been presented. Also, through the model, we can see the intersection between social networks theories, the 
theory of planned behaviour and technology acceptance model theory. 

The study will provide updated research as the foundation for more follow-up studies to apply in a specific field. Various 
applications can be used, such as field surveys, developing appropriate scales with reliability testing, confirmatory factor analysis, 
factors explored and tested more deeply using linear structure model (SEM). Thus, the research could aid in meaningful administrative 
implications for two emerging issues in the new era, social networks and sustainability perception in tourism; which is vital for the 
counterparts: tourists, tourism operators, and the locality that has a tourist destination and a state-run tourism management apparatus 
contributing to the development of a smokeless industry for Vietnam with full tourism potential. 
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ABSTRACT 

Water is one of the basic necessities for sustenance of life, and its impact nearly in all areas of life. With increasing population, there 

is an increasing demand for more water. This in turn results in increased abstraction and, hence a strain on groundwater resources. 

Given the widespread use of groundwater for domestic purposes in rural areas, maintaining groundwater quality is a critical livelihood 

intervention. This study assessed the physic-chemical parameters of groundwater in Nguru town, Local Government Area of Yobe 

State. Water Samples from boreholes, hand pumps and wells were collected from Hausari, Bulabulin, Tsohon Nguru, Sabon gari, and 

Garbi communities of Nguru town of Yobe State. Parameters analysed were Temperature, pH, Turbidity, Colour, Dissolved Oxygen, 

Nitrate, Phosphate, Total Dissolved Solid (TDS) and Total Suspended Solid (TSS). Temperature ranges from 28-32 oC, pH were 

within the control limits (6.5-8.5) as recommended by WHO. Colour values of 36.67ppmCU and 35.41 ppmCU were recorded for 

Tsohon Nguru A and Sabon Gari B water samples respectively. All other values did not exceed those recommended by both NSDWQ 

and the WHO of 15 ppmCU. Turbidity ranges from 0.3-36 NTU 70% of results meeting the 5 NTU WHO guidelines limit, Dissolved 

oxygen, nitrate and phosphate were all within the WHO and EU permissible limit for portable water. TDS ranges from 21-45mg/litre 

while TSS ranges from 31-70mg/litre. All values were below the permissible limit of 1000mg/litre for TDS and TSS according to the 

WHO guidelines. Results indicated significant contamination of the water samples which may be due to pollutants which contaminate 

the water source. 

Key words: Groundwater, Physico-chemical Parameters 

Introduction 

Water is one of the basic necessities for sustenance of life, and its impact nearly in all areas of life. Water quality and the risk to 

waterborne diseases are critical public health concerns in many developing countries (UNICEF/WHO, 2012). Today, close to a billion 

people mostly living in the developing countries such as Ghana, Kenya, Uganda, Mali, Nigeria do not have access to safe and 

adequate water. It is estimated that around 94% of the global diarrheal burden and 10% of the total disease burden, inadequate 

sanitation, and poor hygienic practices are due to unsafe drinking water (Selendy & Janine, 2011). 

In Nigeria, economic degradation has resulted in an increase in the number of people living in abject poverty in high density 

settlements areas with serious consequences on the environmental health resources (Majuru, et al., 2011). Consequently, high density 

settlements are characterized by poor environmental and sanitary conditions that expose the inhabitants to poor health than those of 
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the rich in the urban or developed areas (Earnest, 2013). The United Nations (UN) projected a rapid population growth in the urban 

areas between 2000 and 2030, indicating that access to safe drinking water and adequate sanitation in urban areas is likely to worsen 

(Musa et al., 2011). It was estimated that 65 million Nigerians had no access to safe drinking water and the situation is worse in rural 

areas where only 24% of the population have access to potable water (Abdullahi, 2010).  

Physico-chemical parameters are physical and chemical parameters associated with water which have an influence on its quality and 

which also affect the biological constituents of the water (Oluyemi et al., 2010). The physical factors such as temperature, turbidity, 

colour, etc. can affect the aesthetics and taste of the water and may complicate the removal of microbial pathogens during water 

treatment. The chemical parameters include pH and anions such as sulphates, phosphates, nitrites, nitrates and fluorides (Oluyemi et 

al., 2010).  

Groundwater pollution has been the focus of attention by many researchers in recent times (Howard et al., 2002; Priis-Ustun et al., 

2004; Ayanlaja et al., 2005; Pritchardet al., 2007). 

It is partly responsible for low access to potable water and sanitation problem especially in many developing countries (Earnest, 

2013). Therefore, there is urgent need to provide an improved water supply and a safe means of excreta disposal (WHO, 2008). 

Increase in ground water contamination in Nigeria has resulted in a greater death of many individuals in many communities (Musa et 

al., 2015). Related study of water contamination in the area (Nguru) (Akaahan et al., 2012) indicated that, there are few in depth 

studies on assessment of physic-chemical parameters of  ground water (Adelekan, 2010) despite the dangerous effect of ground water 

contamination in many areas that are still using the water as their drinking water source. Unpredicted changes in ground water quality 

in most areas may be due to contamination of water source as a result of exposure to pollutants such as pit latrine which tremendously 

causes a greater impact on the population of many area (Earnest, 2013; Musa, et al., 2015; Makokha, 2017). 

Pipe-borne water supply is less available and residents of Nguru town depend totally on groundwater (Hand Pumps and wells) as their 

main source of domestic water supply. Hand pumps are mostly constructed in the various communities and are usually accessed by 

the general public (Musa et al., 2015). 

These reasons make it necessary to carry out a study to assess the physico-chemical parameters of groundwater of Nguru town and to 

understand how these parameters affects the quality of ground water in our environment.  

MATERIALS AND METHODS 

Study Area 

Nguru is a local Government headquarter of Nguru L.G.A in Yobe State of Nigeria, the town is located in the North Eastern geo-

political zone in the extreme western part of Yobe State on Latitude 12˚53North and about longitude 12˚58East. It has an average area 
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of 916 km² with a population of 150,632 (2006 census). The town is among the old settlements in the state which dates back to 15th 

century (Klimatafel 2016). 

 

A Map showing the geographical location of Nguru Local Government Area of Yobe State 

 

Water Sample Collection Sites 

Water Sample collection was carried out at; Hausari, Bulabulin, Tsohon Nguru, Sabon gari, and Garbi of Nguru town. Three water 

sources were randomly selected from each community. A bottle water (Faro) was used as control.  

Consent and collaboration with the communities was obtained before sample collection was conducted. Water samples from the water 

source of each community were collected in pre-washed and sterilised 500 ml bottles. The bottles were properly labelled. The 

collected samples were taken to Yobe State University Research Lab for analysis, in accordance with the protocols described by 

Ernest, (2013). 

 

DETERMINATION OF PHYSICO-CHEMICAL PARAMETERS 

Temperature 

The temperature of the water samples was measured in-situ with the use of digital thermometer. The thermometer was inserted in all 

the samples to know their various temperatures for physical parameter determination (Earnest, 2013). 
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pH 

The pH of the water samples were determined using pH meter (PHS-3C) which consist of electrode. The electrode of the pH meter 

was immersed in each of the water samples. The reading on the pH meter was recorded after 2 minutes when the reading is stabilised 

(pH Meter Operation Manual, 2009). 

Turbidity 

The turbidity of the water samples were determined using a calorimeter. A turbidity of 098 was selected from the menu. A clean tube 

was rinsed with deionized water and filled to 10mil with the water sample. The tube was inserted into the chamber, closed and 

scanned. The readings from the calorimeter were recorded for three consecutive times. The mean from the readings was obtained 

(SMART Operation Manual, 2009). 

Colour 

The colour of the water sample was also determined using a calorimeter. Colour of 027 was selected from the menu. A clean tube was 

rinsed with distilled water and filled with 10mil of the water sample and inserted into the calorimeter chamber. The chamber was 

closed and scanned. Readings from the calorimeter were recorded for three consecutive times and the mean was obtained (SMART 

Operation Manual, 2009). 

Dissolved Oxygen 

The dissolved oxygen (DO) in the water sample was measured using a calorimeter. The dissolve oxygen menu was selected in the 

calorimeter. A clean tube was rinsed with untreated water sample and filled with 10mil of the water sample. The tube was inserted 

into the chamber, closed and scanned for three consecutive readings. The mean was obtained (SMART Operation Manual, 2009). 

Nitrate 

To measure the nitrate level of water, a calorimeter was used. The nitrate menu was selected. A clean tube was rinsed with sample 

water and filled to 10mil. The tube was inserted into the chamber, closed and scanned. The tube was removed from the calorimeter 

and one tablet of Nitrate spectrophotometric grade (3881A-H) was added. A tablet crusher was used to crush the tablet and the tube 

was capped. The tube was inserted 60 times per minute for 2 minutes (one inversion equals 180°). The tube was allowed for 5 minutes 

before inserted into the chamber, closed and scanned. The readings was obtained (SMART Operation Manual, 2009).  

Phosphate 

The phosphate level in the water samples were measured using a calorimeter. A clean tube was rinsed and filled to 10mil with the 

water sample. The phosphate ppb was selected from the menu. The tube was inserted into the chamber, closed and scanned. The tube 

was removed from the calorimeter and a pippete was used to add 10mil of Phosphate Acid Reagent (V-6282), capped and mixed. A 

phosphate reducing reagent was added with a spoon. The tube was capped and shaked until it dissolved. The tube was allowed for 5 
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minutes for a full colour development. After 5 minutes, the tube was inserted into the chamber, closed and scanned. The result was 

recorded (SMART Operation Manual, 2009). 

Total Dissolved Solid (TDS) 

To measure the TDS, 50mil of the water samples was measured and filtered through a filter paper into a pre-weight container. The 

filtrate was dried inside the pre-weight container over a Bunsen burner. The weight of the empty container (W1), container after 

drying (W2) and the volume of the water sample used were measured to determine the TDS (APHA, 2005).  

Total Suspended Solid (TSS) 

To measure the TSS, an empty filter paper was weighed (W1) and 50mil (V1) of the water sample was measured and filtered through 

the filter paper. The filter paper with the filtrate was dried and re-weighed (W2). The TSS was then calculated from the readings 

obtained (APHA, 2005). 

RESULTS 

Table 1: Physicochemical parameters of sampled communities of Nguru town.  

SAMPLING 

POINT 

WATER 

SOURCE 

TEMPERETURE 

(0C) 

pH TURBIDITY 

(NUT) 

DO (mg/litre) PHOSPHATE 

(mg/litre) 

 

GARBI           A               

                       B                    

                       C 

Mean 

 

HP 

W 

B 

 

29.80 

30.60 

30.00 

30.13 

 

 

6.93 

7.27 

6.76 

6.99 

 

1.06 

5.44 

2.42 

2.97 

 

17.57 

16.84 

10.33 

14.91 

 

0.543 

0.520 

0.510 

0.524 

 

HAUSARI      A   

                       B                                                         

                       C 

Mean                      

 

HP 

B 

HP 

 

29.2 

29.9 

30.1 

29.73 

 

7.00 

7.20 

7.20 

7.13 

 

5.31 

4.71 

2.56 

4.19 

 

13.87 

12.93 

16.63 

14.48 

 

0.227 

0.217 

0.533 

0.326 

 

BULABURIN A       

                       B                                  

                       C 

Mean                      

 

HP 

B 

B 

 

30.0 

30.0 

28.6 

29.53 

 

7.13 

6.92 

7.04 

7.03 

 

0.32 

1.51 

0.51 

0.78 

 

11.57 

11.60 

11.58 

11.58 

 

0.213 

0.215 

0.511 

0.313 
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TSOHON 

NGURU 

                       A 

                       B  

                       C    

Mean                    

 

 

B 

W 

HP 

 

 

 

30.0 

30.1 

31.4 

30.50 

 

 

6.96 

7.10 

7.02 

7.03 

 

 

24.18 

6.05 

3.39 

11.21 

 

 

14.40 

9.55 

11.35 

11.80 

 

 

0.233 

0.523 

0.245 

0.334 

SABON GARI   
                      A                  

                      B                       

                      C 

Mean    

 

CONTROL                       

 

HP 

W 

HP 

 

31.4 

31.6 

31.5 

31.5 

 

28.0 

 

6.87 

7.04 

6.94 

6.95 

 

6.91 

 

1.77 

35.41 

4.96 

14.05 

 

0.00 

 

11.10 

11.73 

11.22 

11.35 

 

11.77 

 

0.512 

0.213 

0.514 

0.413 

 

0.012 

Field survey 2019 

Key:  HP = Hand Pump, B= Borehole, W= Well, DO= Dissolved Oxygen. 

Temperature recorded in table 1 showed significant difference between the various communities. The mean concentrations of 

phosphate recorded in the study were very low (0.21 to 0.60 mg/l) as shown above, and were within the maximum allowable limit of 

400 mg/l recommended by NSDWQ for drinking water. 

 

Table 2: Nitrate, electrical conductivity, color, total dissolved solid and total suspended solid of water samples across five 

communities of Nguru town.  

SAMPLING 

POINT 

WATER

SOURC

E 

NITRATE 

(mg/litre) 

EC (uS/cm) COLOUR 

(ppm CU) 

TDS (mg/litre) 

 

TSS (mg/litre) 

 

GARBI         A                        

                     B 

                     C 

Mean  

 

HP 

W 

B 

 

0.08 

0.13 

0.20 

0.14 

 

10.99 

25.99 

20.83 

19.27 

 

0.00 

4.76 

0.16 

1.64 

 

22.43 

53.03 

42.52 

39.33 

 

 

31.24 

68.94 

55.27 

51.82 

 

 

HAUSARI    A 

                     B 

                     C                                                

Mean                   

 

HP 

HP 

HP 

 

0.24 

0.43 

0.51 

0.39 

 

20.63 

18.38 

21.65 

20.22 

 

1.82 

1.71 

0.19 

1.24 

 

41.48 

36.10 

44.18 

40.59 

 

 

55.06 

46.93 

57.44 

53.14 

BULABURIN  
                    A 

                    B  

                    C 

Mean            

 

HP 

B 

B 

 

0.28 

0.00 

0.04 

0.18 

 

16.24 

17.64 

19.49 

17.79 

 

0.29 

0.00 

0.15 

0.37 

 

42.10 

32.12 

21.00 

31.74 

 

 

54.62 

43.08 

34.23 

43.98 

TSOHON 

NGURU 

                     A    

                     B  

                     C   

Mean   

                       

 

B 

W 

HP 

 

1.64 

0.76 

0.17 

0.86 

 

84.63 

22.95 

19.17 

42.25 

 

36.67 

11.74 

6.72 

18.38 

 

32.12 

41.02 

23.45 

32.20 

 

44.12 

57.09 

32.98 

44.73 

SABON GARI         
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                     A 

                     B  

                     C 

Mean 

 

CONTROL                           

HP 

W 

HP 

0.14 

0.28 

0.27 

0.23 

 

0.00 

24.90 

123.49 

20.28 

56.22 

 

15.62 

 

5.23 

35.41 

3.31 

14.65 

 

0.00 

36.31 

23.80 

41.25 

         33.79 

 

          2.48 

 

49.02 

31.98 

53.07 

44.69 

 

2.63 

Field survey 2019 

Key:  HP = Hand Pump, B= Borehole, W= Well, EC= Electrical Conductivity, TDS= Total Dissolved Solid, TSS= Total Suspended 

Solid. 

The nitrate concentration in the samples varied from 0.01 to 1.64 mg/L as seen in table 2. Also colour values of 36.67ppmCU and 

35.41 ppmCU were recorded for Tsohon Nguru A and Sabon Gari B water samples respectively. All other values did not exceed those 

recommended by both NSDWQ and the WHO of 15 ppmCU.  

 

 

Fig 1: Samples from Different water sources showing Temperature 
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Fig 2: Samples from Different water sources showing pH level. 

 

 

Fig 3: Samples from Different water sources showing level of Turbidity 
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Fig 4: Samples from Different water sources showing level of Dissolved oxygen 

 

 

Fig 5: Samples from Different water sources showing level of phosphates. 
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Fig 6: Samples from Different water sources showing level of Nitrates. 

 

 

Fig 7: Samples from Different water sources showing the level of Electrical conductivity. 
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Fig 8: Samples from Different water sources showing the level of Colour. 

 

 

Fig 9: Samples from Different water sources showing the level Total Dissolved Solid. 
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Fig 10: Samples from Different water sources showing the level of Total Suspended Solid. 

 

DISCUSSION 

Temperature 

Temperature recorded (Table 1) showed significant difference between the various communities. The mean increase or difference in 

temperature between the various water samples and the recommended value might be due to the depth of the water sources as well as 

the time of collection. Increase in the Global temperature might also be one of the possible reasons for the increase in water 

temperature. The impurities or contaminants also might alter the water temperature. Another possible reason is that, Nguru is located 

in the arid zone where temperature is usually high, so increase in temperature may be connected to location of Nguru being in the arid 

region of the country. The significant difference recorded between the control and the samples (wells, hand pumps and boreholes) 

may be associated with the depth of the wells, exposure to the sun, as well as the climate. This agreed with Patil (2012), that various 

chemical and biological processes depend on temperature and this is likely to affect water quality.  

pH 

From table 1, the study revealed that levels of pH were within the control limits (6.5-8.5) as recommended by WHO, (2006). The 

mean values obtained by Fasunwon et al. (2008), Adekunle et al. (2013) in similar studies are comparable to this value; No much 

difference was observed in the pH values among the various water source. The observed pH values however contradict results 

obtained by Adelekan et al. (2010) in an analysis of water samples from some boreholes near a landfill in Akure, Nigeria.  

Turbidity 

There was significant difference in turbidity levels in the study area as seen in Table 1. And this is in consonance with a study by 

Boman et al. (2012) where mean values recorded for turbidity differed with distance. It was observed that associated lower values of 
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In a related study, Hassan (2003) observed that low turbidity was due to the lack of side erosion within the water source possibly as a 

result of greater cohesion and vice versa. Water becomes turbid when substances like silt, clay, colloids and organic matter are 

present. The general mean for the turbidity of all the water samples collected from all the locations is 6.68 NTU which is against the 

recommended 0 NTU, with exception of the samples collected from Bulabulin C (0.51 NTU), which is slightly above the 0 NTU. The 

reason for the excessive turbidity is clearly from the high proportion of contaminant such as coliform and E coli among others. 

Another possible reason for high turbidity is location of the water sources and other water bodies which may add up to the total 

turbidity of the water sources around. 

Dissolved Oxygen (DO)  

Dissolved Oxygen DO is a very important parameter of water quality and an index of physical and biological process going on in 

water which favors solubility of oxygen among the study sites (Table 2). A definite trend in DO concentration was observed on all the 

samples showing highest values in Garbi A (17.57mg/l), Garbi B (16.84mg/l), Hausari C (16.63) and Tsohon Nguru A (14.40mg/l) is 

of great importance to all living organisms. DO may be present in water due to direct diffusion from air and photosynthetic activity of 

autotrophs. Concentration of DO is one of the most important parameters to indicate water purity and to determine the distribution and 

abundance of various algal groups (Niba RN. and Chrysanthus N. 2013; Patil et at., 2012; Shyamala et al., 2009). 

 

Phosphate  

The mean concentrations of phosphate recorded in the study were very low (0.21 to 0.60 mg/l) as in Table 1, and were within the 

maximum allowable limit of 400 mg/l recommended by NSDWQ for drinking water. The low concentration of the phosphate in the 

water samples might be due to the geology of the area and confirms similar work done by (Adekunle et al., 2013). The results also 

show that addition of nutrient from anthropogenic sources to the well water is minimal. Phosphate constitutes a very important 

pollution problem whenever it is found in significant amount. It promotes algae growth and microphytes, leading to the cyclic 

problem of eutrophication (Adelekan, 2010). It is established that high phosphorus concentration has no health implication except for 

its role in causing eutrophication of water bodies (WHO, 2004). 

Nitrate 

All the water samples fall within the WHO and EU permissible limit for portable water. Since the permissible limit is 50mg/L, the 

nitrate concentration would not have significant negative effect. The sources of nitrate to ground water include natural geologic 

deposit, mineralization of soil organic nitrogen, intense use of fertilizer, human and animal sewage (Akaahan et al., 2012; Agbalagba 

et al., 2011). Correlation analysis revealed that nitrate is significant to fecal and total coliform counts in the samples. This is an 

indication that nitrate from pit latrine escape to the shallow wells. A similar study by Adejuwon (2011) to determine pollution effect 

of pit latrines on shallow wells at Isale- Igbehin community, Abeokuta, Nigeria. The nitrate concentration in the samples varied from 

22.5 to 50.6 mg/L. All the water samples except with the value of 50.6 mg/L fall within the WHO and EU permissible limit for 

portable water. Therefore the fear of methemoglobinemia is alleviated. Since the permissible limit is 50 mg/L, the nitrate 

concentration in Sample with high nitrate would have significant negative effect. The sources of nitrate to ground water include 

natural geologic deposit, mineralization of soil organic nitrogen, intense use of fertilizer, human and animal sewage (Vomocil, 1987; 

Hallerg & Keeney, 1993., Dillion, 1987). 

 

Electrical conductivity 
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Electrical conductivity (EC) in water is the normalized measure of the water’s ability to conduct electric current (Adelekan, 2010). 

This is mostly influenced by dissolved salts such as sodium chloride and potassium chloride. The water samples collected from Sabon 

Gari B and Tsohon Nguru A as seen in table 2 have relatively higher value of EC been 123.49 and 84.63 respectively but all values 

fall within the recommended limits of 1000µS/cm set by NSDWQ and WHO. 

Colour  

As seen in table 2, colour values of 36.67ppmCU and 35.41 ppmCU were recorded for Tsohon Nguru A and Sabon Gari B water 

samples respectively. All other values did not exceed those recommended by both NSDWQ and the WHO of 15 ppmCU.  A similar 

study carried out by Ahmed Sabo to access the quality of ground water at Abubakar Tatari Polytechnic recorded mean values of 

6.5ppmCU and 5.2ppmCU were recorded for dug well and borehole water samples respectively. The color of drinking water reflects 

the presence of suspended matter. Therefore the more suspended matter in water the greater is the color. In exceptional circumstances 

however, color may arise naturally from the presence of colloidal Iron/Manganese in water (APHA, 2002). 

Total Dissolved Solid (TDS) 

The higher values recorded for total dissolved solids (TDS) was as a result of the higher turbidity as seen in Table 2. WHO guideline 

values for TDS is 1000 mg/l and all values were below this permissible level hence clean for human consumption contrary to results 

obtained by Boman et al. (2012). The differences in the levels of contamination were because of their distance to the nearest latrine 

(Kiptum et al., 2012). The concentration and composition of TDS in the water source is determined by geology, drainage, 

atmospheric precipitation and the water balance (Sakyi & Asare 2012).  

Total Suspended Solid (TSS) 

In the samples, the minimum TSS value was 31.24 mg/l in Garbi A and maximum value was 68.94 mg/l from Garbi B as seen in table 

1. This might be due to the presence of several suspended particles in the water samples as Garbi A use hand pumps as their water 

source which resulted in low TSS concentration while Garbi B uses well attributing to the high TSS concentration. The total 

suspended solids are composed of carbonates, bicarbonates, chlorides, phosphates and nitrates of Ca, Mg, Na, K, Mn organic matter, 

salt and other particles. The effect of presence of total suspended solids is the turbidity due to silt and organic matter. When the 

concentration of suspended solids is high it may be aesthetically unsatisfactory for consumption (APHA, 2002). 

 

CONCLUSION 

The study was carried out to assess the physico-chemical parameters of groundwater in Garbi, Hausari, Bulabulin, Tsohon Nguru and 

Sabon Gari communities of Nguru town. The analysis revealed that samples obtained from the different water sources contained one 

form of contaminant or the other. From the results, it is clear that drinking water samples collected from all the underground water 

sources are not safe for human consumption. 
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Abstract- This paper constructs a legitimate tax plan that could be 

used by a multinational technology company to minimize its 

corporate taxes. Multinational technology companies minimize 

their corporate taxes by using a number of strategies such as taking 

advantage of the loopholes in the tax codes where they earn cross 

border incomes, using intellectual property arrangements to locate 

subsidiary companies in low tax jurisdictions and using techniques 

such as “Double the Irish with a Double Dutch Sandwich”. 

Historically the international taxation of multinational companies 

has evolved over the last 100 years and organizations such as the 

G.8 and the OECD have worked tirelessly to harmonize the 

international taxation issues among nations. The environmental 

aspects of international taxation indicate that multinationals have 

greatly benefited from illegitimate tax minimization schemes. It is 

recommended that multinational technology companies use 

legitimate strategies to minimize their corporate taxes. Such 

strategies include the creation of subsidiary companies in various 

countries with no tax residency status, use of tax consultants to 

legally exploit the discrepancies in tax residency regulations and 

lobbying their governments or use bilateral treaties for tax credits 

of foreign corporate taxes paid by subsidiary companies. 

 

Index Terms- International taxation, Multinational technology 

company, Tax minimization, Taxation plan,     

 

I. INTRODUCTION 

nternational taxation is a major component of the global 

business and for a long time multinational companies1 have 

been minimizing their tax obligations by using offshore tax 

strategies which have enabled them to maximize  earnings and safe 

guard the capital of their companies (Holtzblatt, Geekie & 

Tschakert, 2016). International companies engaged in technology, 

healthcare and financial services are some of the volatile industries 

where tax avoidance, evasion and financial fraud statement 

instances have been common due to schemes by these industries 

to minimize their tax payment obligations (Beasley, Carcello, 

Hermanson & Lapides, 2006). As observed by Devereux, Griffith 

and Klemm (2002) and OECD (2014) tax revenue is important 

because it enables countries to finance their national budgets and 

                                                 
1 Multinational companies operate simultaneously in several 

countries. 
2 Transfer price is the price paid by the affiliate for an intrafirm 

sale of some product or service.  

these budgets provide a vehicle for implementing national 

programs and infrastructural development. The nature of 

multinational companies allows them to engage in international 

business operations within multiple tax jurisdictions (Gross & 

Kujawa, 1992) where they minimize their tax payments. Several 

authorities such as Holtzblatt, Geekie and Tschakert (2016) as well 

as OECD (2014) have argued that multinational companies 

minimize their tax payments by taking advantage of the loopholes 

in the tax codes of the countries where they have established 

business interests or locating in low tax jurisdictions. Although 

some of the tax minimization strategies employed by multinational 

companies are legitimate, it is important to note the illegitimate 

tax minimization strategies deny countries tax revenue in billions 

of dollars annually (Taylor, Richardson & Lanis, 2015). For 

instance, such tax minimization strategies have led to studies such 

as Melnitzer (2006) and Smith (2000) where multinational 

corporations such as Apple Inc., Hewlett-Packard, Microsoft 

Corporation and Starbucks have all come under scrutiny due to tax 

avoidance schemes such as transfer pricing2, creation of non-tax 

resident companies3 anywhere, and taking advantages of 

discrepancies between the various country tax residency 

regulations.  

          Therefore, the purpose of this paper is to present a 

theoretical argument as how to construct a legitimate tax plan that 

minimizes taxes for a multinational technology company. The rest 

of the paper is organized as follows: In section 1.1, a Historical 

Perspective of International Taxation is presented after which the 

Current State and Environmental Statements are discussed in 

sections 1.2 and 1.3. In section 2.0, a Discussion of the Facts and 

Issues Related to International Taxation is presented. Section 3.0 

of the paper presents the Analysis Facts and Issues raised in the 

previous section whereas the last two sections 4.0 and 5.0 of the 

paper present the Conclusions and Recommendations of the study. 

 

1.1 HISTORICAL PERSPECTIVE OF 

INTERNATIONAL TAXATION 

          International taxation has evolved over the last 100 years 

and during this period there have been efforts by various parties to 

ensure harmonization of residence4 and source5 taxes paid by 

multinational companies so as to prevent double taxation and 

double non-taxation (Avi-Yonah, 2005). According to Avi-Yonah 

3 In countries such as Ireland it is possible to set up non-tax 

resident companies. 
4 Residence tax relates to where the company is based. 
5 Source tax relates to where the income is earned. 

I 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10115
http://ijsrp.org/
http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10115


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020              134 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10115    www.ijsrp.org 

(2005) the international taxation system in the United States (US) 

has gone through four stages of development. In United Kingdom 

(UK) during the 20th century competition for taxable income 

among nations emerged which led to a rise in taxation levels which 

resulted into international double taxation on the same income for 

multinational companies (Mollan &Tennet, 2005). The double 

taxation issue created a challenge to multinational companies and 

triggered the use of tax minimization strategies and relocation of 

corporate domicile (Mollan &Tennet, 2005). Furthermore, Voget 

(2011) posits that during the period 1997-2007, 6% of the 

multinational companies relocated their headquarters to other 

countries due to international taxation issues.  

 

1.2 CURRENT STATE OF INTERNATIONAL TAXATION 

          Multinational companies have become major players in the 

global business such that their international taxation and tax 

minimization schemes are continuously an ongoing hot debate for 

tax policy makers and academics (Eggert & Kolmer, 2004). For 

instance Holtzblatt, Geekie and Tschakert (2016) as well as 

Duhigg and Kocieniewski (2012) have extensively argued that 

many technology multinational companies are utilizing 

intellectual property6 arrangements to shift their businesses to low 

tax jurisdictions with aim of minimizing their tax burdens. 

Intellectual property arrangements create transfer pricing issues 

and recent evidence shows that there is a positive association 

between multinationality, tax haven utilization and intangible 

assets with transfer price aggressiveness (Taylor, Richardson & 

Lanis, 2015).  

          Furthermore, Devereux, Griffith and Klemm (2002) have 

provided evidence that statutory corporate income tax rates within 

the European Union have been undergoing reforms and have 

fallen from 48% in the early 1980s to 25% currently in countries 

like Germany in order to encourage compliance and investments 

by multinational companies. In 2013 the G.87 Summit in Lough 

Erne-UK advocated for information sharing by tax authorities 

worldwide with the aim of eliminating tax minimization strategies 

employed by multinational companies (International Monetary 

Fund, 2013). The OECD8 member countries have also been 

working tirelessly on the international tax policy for many years 

(Avi-Yonah, 2003).    

 

1.3 ENVIRONMENTAL STATEMENT FOR 

INTERNATIONAL TAXATION 

          Tax avoidance and evasion by multinationals is a serious 

issue in international taxation due reduced revenue earnings by 

many countries and the need for tax accountability (OECD, 2014). 

Furthermore, reduced barriers to international capital flows and 

integrated capital markets have created opportunities for 

multinational companies to widen their operations (Desai, Foley 

& Hines Jr, 2006). At the same time Duhigg and Kocieniewski 

(2012) have argued that today one of the most important industries 

in world is technology which faces taxation systems that are 

different across countries. Tax incentives such as tax holidays or 

                                                 
6 Intellectual property is an intangible corporate asset which 

includes patents, trade secrets, copyrights and trademarks. 
7 G.8 is a group eight most industrialized countries in the world 
8 OECD is Organization for Economic Co-operation and 

Development. 

liberal policies are useful in attracting multinational firms to 

various investment destinations. For instance, Ireland has tax 

policies which attract multinational companies to her jurisdiction 

in return for provision of local employment (Duhigg & 

Kocieniewski, 2012). 

          Extensive research has been done on international taxation 

of the US multinational companies. For instance, Beasley, 

Carcello, Hermanson and Lapides (2006) investigated financial 

fraud statement instances for the period 1987-1997 in technology, 

healthcare and financial services of 200 multinational companies 

and reported that all the three industries had weak corporate 

governance systems which exacerbated financial fraud statement 

instances leading to tax evasion. The tax and incentive tradeoffs in 

multinational transfer pricing study by Smith (2000) revealed that 

multinational companies use transfer pricing for tax minimization 

and managerial incentives. Furthermore, empirical findings by 

Taylor, Richardson and Lanis (2015) from 286 publicly listed US 

multinational companies over the period 2006-2012 demonstrate 

that through aggressive transfer pricing firms can obtain tax 

benefits by utilizing tax heavens and intangible assets. 

Furthermore, the Holtzblatt, Geekie and Tschakert (2016) study 

emphasizes the numerous international taxation minimization and 

reporting strategies used by technology companies and about US 

dollars 1.2 trillion was in 2012 reported to have been held abroad 

by the 100 largest companies in the US. 

          From the foregoing discussion it is evident that technology 

companies along with other volatile industries have benefited from 

tax minimization and reporting strategies by exploiting the 

weaknesses in the tax codes of the countries where they operate.  

 

II. DISCUSSION OF FACTS AND ISSUES OF 

INTERNATIONAL TAXATION 

2.1 International Taxation Framework                                                                                         

          The international taxation is based on a framework which 

traditionally guides the taxation process worldwide. The OECD 

(2014) designed a comprehensive framework for international 

taxation which is based on the following principles: i) 

International Equity Principle which ensures equitable share of tax 

revenues across borders. The international taxation system is 

based on the source and residence concepts which are guided by 

the international equity principle. The place of incorporation or 

place of effective management or a combination of the two 

systems are used to determine the residence of a company for cross 

border taxation of income while income from domestic sources is 

taxed worldwide tax9 and territorial tax10 systems (OECD, 2014). 

ii) Flexibility Principle whose aim is to have a tax system that has 

capacity to embrace the technological and commercial 

advancements. iii) Effectiveness and fair principle which is aimed 

at avoiding double taxation and non-taxation. iv) Efficiency 

principle which emphasizes minimum tax compliance costs for 

governments. v) Certainty and simplicity principle which 

9 Worldwide tax system subjects the country residents to taxes on 

income derived from sources in or outside the country. 
10 Territorial tax collects taxes only on the income earned within 

the territory. 
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advocates for simple and clear tax rules for the tax payers. iv) 

Neutrality principle which supports uniformity in tax principles 

for all types of businesses whether electronic commerce or 

conventional forms. 

 

2.2 TAX PLANNING BY MULTINATIONAL TECHNOLOGY 

COMPANIES 

           Several researchers such as Holtzblatt, Geekie and 

Tschakert (2016), Melnitzer (2006), OECD (2014), Smith (2002) 

and Taylor, Richardson and Lanis (2015) have argued that, 

multinational technology companies have been over the years 

planning their tax payments by taking advantage of the loopholes 

in the tax codes of countries where they have business interests 

and shifting their business operations to low tax jurisdictions to 

minimize taxes. Tax code loopholes and tax havens have enabled 

the parent multinational technology companies to sell rights of 

their intellectual properties to controlled foreign companies11 at 

artificially low prices which create transfer pricing problems 

(Holtzblatt, Geekie & Tschakert, 2016). Furthermore, Gross and 

Kujawa (1992) identified the following as the motivating factors 

for using transfer prices by multinational technology companies: 

i) The taxes in each country ii) Government imposed price 

restrictions iii) The risks of holding funds in a given currency and 

country. Multinational technology companies have been using the 

above methods to earn a big percentage of their profits from 

overseas subsidiaries (Holtzblatt, Geekie & Tschakert, 2016). The 

digital nature of some of the multinational technology companies 

enables them to transact business activities without their presence 

in foreign countries (Jacobs, Spengel, & Schäfer, 2003). Other 

multinational technology companies for example Apple Inc. have 

employed the “Double Irish with a Double Sandwich” strategy to 

decrease her tax obligations (Holtzblatt, Geekie & Tschakert, 

2016).    

    

III. ANALYSIS OF FACTS AND ISSUES IN 

INTERNATIONAL TAXATION 

3.1 International Taxation Framework     

          Duhigg and Kocieniewski (2012) along with OECD (2014) 

have asserted that, the virtual nature of multinational technology 

companies poses a serious challenge for international taxation of 

these companies due to inability of the tax policy makers to apply 

the source and residence concepts of taxation to such companies. 

Additionally, OECD (2014) posits that multinational technology 

companies possess intangible assets and it is not clear how they 

add value and where the value creation occurs. Furthermore, the 

virtual nature of the multinational technology companies implies 

that while most of the key personnel can be located in the country 

of incorporation of the parent company, the parent companies can 

make or provide most of their goods and services by using foreign 

subsidiary companies (Holtzblatt, Geekie & Tschakert, 2016).  

 

3.2 Tax Planning by Multinational Technology Companies 

          As advanced by Duhigg and Kocieniewski (2012) as well as 

Holtzblatt, Geekie and Tschakert (2016), the transfer pricing rules 

allow multinational technology companies to transfer intellectual 

properties to low tax jurisdictions and has enabled these 

companies to exploit the weak home country transfer pricing rules 

and amass billions of dollars in tax savings. One strategy which is 

widely used by multinational technology companies to minimize 

their tax obligations is the Double Irish with a Dutch Sandwich 

strategy (Holtzblatt, Geekie & Tschakert, 2016). Ireland is one of 

the countries where favorable international taxation arrangements 

have been given to multinational technology companies in return 

for creation of employment opportunities for the local population 

in Ireland (Holtzblatt, Geekie & Tschakert, 2016). The Double 

Irish with a Double Dutch Sandwich tax minimization strategy has 

been used by a number of multinational technology companies 

such as Apple Inc. and according to Holtzblatt, Geekie and 

Tschakert (2016) it is applied in the following way: 1) The parent 

multinational company transfers earnings into Irish and Dutch 

subsidiaries 2) The Irish and Dutch subsidiaries transfer the same 

earnings to the Caribbean tax haven corporations. The application 

of the Double the Irish with a Double Dutch Sandwich tax 

minimization strategy is illustrated in Figure 1. In this figure arrow 

A represents license to use intellectual property, while arrow B 

represents royalty payments for the use of the intellectual property. 

Arrow C represents the intellectual property sub license and arrow 

D designates royalty payments.      

 

                                                 
11 Controlled foreign companies are companies with 50% or 

more owned by the parent company shareholders. 
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IV. CONCLUSIONS 

          Multinational technology companies can minimize taxes by 

exploiting the loopholes in the tax codes in the jurisdictions where 

they have investment interests. They can also deliberately transfer 

intellectual properties to their subsidiaries in low tax jurisdictions 

so as to minimize their tax obligations. Some multinational 

technology companies have employed the Double the Irish with a 

Double Dutch Sandwich strategy to minimize taxes. 

 

V. RECOMMENDATIONS 

Multinational technology companies can minimize corporate tax 

by adopting any of the following strategies: 

1. Multinational technology companies could create 

subsidiary companies in locations such as Ireland without 

management or control from that country and qualify for 

the no tax residency status in Ireland. In such a situation 

the multinational technology companies could benefit 

from the tax incentives in Ireland and minimize their 

taxes. The assumption here is that tax incentives exist in 

Ireland.  

2.  Multinational technology companies could use tax 

consultants to legally exploit the discrepancies between 

the tax residency regulations of the home country and the 

other countries where they have business interests. This 

strategy could enable the multinationals to allocate a big 

percentage of their profits where the tax rates are much 

lower.  

3. Multinational technology companies could lobby the 

respective governments for tax credit on foreign incomes 

Alternatively, bilateral tax treaties between the home 

country where the parent company is located and other 

countries where the parent company has direct 

investments could be used with the aim of allowing the 

parent company tax credit for the foreign corporate taxes 

paid by the subsidiaries. 
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Abstract- Pharmaceuticals is considered to be a vital field in health care industry. It plays a vital role treatment of any diseases. The 

application of robotics can revolutionize this field with its striking set of advantages as there is a vital role for robotics in the complex 

acts of research and development, production, and packaging. Robots posses traits like improved worker safety, improved quality, 

speeding up the drug discovery or delivery process. Drug Production Robotics is considered to be vital in the manufacture of 

medicines because higher speed and accuracy is critical in this field. Many medical components such as syringes, inhalers, IV bags 

and diabetes testing kits are manufactured with the help of robotics. The interdisciplinary reputation of robotics has revolutionized 

numerous fields of its involvement. Pharmacology is addressed to be one such field that inherits its vast possibilities, versatility and 

virtues. It’s alone a rapidly expanding domain in health care fields. Hence the application of robotics in pharmacology systems has 

ignited an ample array of possibilities and improvements compared to the conventional systems. 

 

Index Terms- Pharmaceuticals, Robotics, Automation, Microcontroller, PIC-Controller 

 

 

I. INTRODUCTION 

obotics is the branch of technology that involves design, construction, operation, and application of robots. Robots have the 

ability to perform tasks at accuracy, precision, and speeds beyond human capability. It deals with the designation, construction, 

operation and application of numerous systems like mechanical, electrical, electronics, software, and information technology which 

are interrelated in a constrained approach so as to achieve the designated function of the system. Its interdisciplinary reputation has 

revolutionized numerous fields of its involvement. Pharmacology is addressed to be one such field that inherits its vast possibilities, 

versatility and virtues. It’s alone a rapidly expanding domain in health care fields. 

Robotics have emerged and advanced at an exponential rate since the initiation of the 20th century. These robots function in 

potentially hazardous conditions and in exposure to biological dangers, radioactive contamination, and toxic chemotherapy 

compounds. Possibly the greatest benefit of robotics in fields of pharmacology is the elimination of wrong dosage, wrong medication, 

and other errors due to human mistakes. Large hospitals have hundreds of beds and numerous wards. Hence it can be difficult to keep 

track of medication’s flow from pharmacy to patient. Automated systems make such tracking  more efficient. But smaller hospitals do 

not have the capital necessary for the high costs of installing such automated systems. However, there is a shift towards such systems, 

which means costs will be going down in time. 

The design of medicine collector robot uses engineering method. In sequence, the method is identification of the needs required. Then 

these needs are analyzed to get specific components. The operation of the robot can be classified into three main categories. They are 

motion control of the robot, medicine collection. 

II. LITERATURE REVIEW 

The Estimates for the number of medical human errors that occur in hospitals in the United States alone was almost 400,000 in 1999 

[1]. Studies also show that medical errors are the third leading cause of deaths [2]. The occurrence of drug prescription errors is 7%, 

affecting 2% of patients per day and 50% of hospital admissions. [3] Conversely, a systematic review indicated that approximately 

10% of errors involving drugs corresponded to administration errors. [4] Application of robotics in pharmacological systems have 

proven to be a breakthrough in the drastic reduction of errors, elimination of wrong dosage or medication, efficient tracking of flow of 

medication from pharmacy to patient, eradication of any errors majorly contingent on human mistakes and also frees staff time. [5] As 

per the statistics obtained by Ray Fitzpatrick [6] and his co-scholars, the existing systems presently in application an automated 

pharmacy dispensing system can take up 2m3 lesser space, 16% reduction in errors during the final checks, and improved service 

quality. Similarly a case study conducted by Roderick J Beard and Peter Smith [7] also states that the electronic systems performed 

perfectly and produce absolutely no dispensing errors in action. De´bora de-Carvalho et al [8] also stated in their impact assessment of 

automated drug-dispensing systems to be positive. Despite all the positive virtues, these systems are expensive and may not be 

R 
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affordable for application by smaller hospitals as per the observation stated in the study of recent trends in these sectors done by 

Lakshmi Teja et al. [9] Taking these facts into account an expansion of robotic pharmacological systems that starts from drug 

inventory management, prescription interpretation, fetch and delivery, to the patient’s medication routine management, analysis and 

recording can result in a drastic improvement in pharmacology efficiency, effective treatment, and healthcare service quality. All these 

systems may add up the expenditure on the robotic system, but on the contrary it ensures an all-round excellence in healthcare quality. 

Hence we came up with a proposal for a prototype that covers all the above-mentioned tasks. 

III. PROJECT DESCRIPTION 

The proposed prototype includes Inventory Management, Prescription Interpretation, Robotic Retrieval, Drug Delivery, and Patient 

Monitoring Systems. All the systems are interdependent and function with the help of a Central Processing Unit (CPU) that works on 

Closed Feedback System to ensure precision of functioning. The processing capability of the CPU varies with the capacity of Hospital 

in which it is applied. A high-end CPU is applied for an enormous medical institution and smaller CPU for minor clinics. A block 

diagram of the system architecture is as follows.  

 
Figure 1: Architecture of the Pharmacological System 

IV. CONSTRUCTION 

The system consists of a Central Processing Unit that controls every other components in the system. It has a server that holds the 

database that includes the drug inventory, drug locus data, patient records, memory and the programs that are required for the 

functioning of the whole system. It also contains a DBMS (Database Management System that interfaces the CPU with the server 

databases. The CPU accesses the Database through the DBMS in the server. An input device is connected to the CPU to input the 

prescription data of the medicines. These devices may be a bar-code reader or other input options. The CPU is connected to the 

electro-mechanical robot that retrieves the medicine specified from the store. The CPU is also interlinked with the delivery conveyor 

that reaches every room with a hydraulic actuator for every room to drop medicine in the room’s hopper. The rooms in wards are 

incorporated with a number of cameras that records photographic images at the time of patients’ medicine intake routine. These 

cameras’ connections converge at a image processing system which in-turn is connected to the CPU. The CPU then send master 

signals and information to the monitoring and control center which is under close supervision of expert medical personals.  
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The implementation of a part of the proposed system was done. The implemented part consisted of an input module, CPU, pick and 

place robot and the delivery conveyor system. The components include LCD Display for input, PIC Microcontroller, DC Wiper 

Motors to control the motion of the fabricated pick and place robot, Geared DC motor to control the gripper mechanism and conveyor 

motion, RFID Module for medicine identification, and Pneumatic System to perform medicine actuation of delivery to the rooms. 

V. WORKING AND COMPONENT DESCRIPTION 

A. Component Description 

The following are the major components used in the implemented part of the system: 

PIC Microcontroller: 

A PIC microcontroller is a processor that is used as the CPU of the implemented part of the system. It consists of built-in memory and 

RAM. The microcontroller uses its memory and RAM to transmit or receive data, monitor, control and process the data required for its 

programmed function.  Hence we do not have to build a circuit that has dedicated components like RAM, ROM and peripheral 

components. It also has many useful built in modules like EEPROM, Timers, Analogue comparators, and UART which adds to the 

advantage of applying a PIC Microcontroller as a CPU. 

LCD Display: 

LCD modules are very commonly used component in projects due to its cost effectiveness, availability and programming simplicity. 

LCD displays are used in almost every electronic system in our day to day life. We have used a 16×2 LCD display which is named so 

because; it has 16 Columns and 2 Rows in its display. Other combinations like, 8×1, 8×2, 10×2, 16×1, etc. are also available but the 

commonly used one is the 16×2 LCD. It has 32 characters in total and each character will be displayed with 5×8 Pixel Dots. 

DC Wiper Motor 

It is commonly used as wiper motor for cars and can also be used in the field of projects that require high power and torque. The 

motor speed is 55rpm and 12V operating voltage rated. It is capable of working for prolonged operation periods. It has 6mm screw 

holes for mounting on shaft and its gear is on left side of the motor. 

DC Geared Motor 

A DC Motor is any electrical device that converts electrical energy into rotational motion. It is of different types based of application, 

power supply, and speed. A DC Geared motor consists of a gearing mechanism that reduces the speed of a motor and converts the lost 

amount of speed into torque for application. The motor applied here is a 12V motor with base speed of 300RPM. The gearing gains a 

torque in rotation and also reduces speed to 100RPM which is optimal for our application. 

RFID Module 

RFID is Radio Frequency Identification Device. It consists of 2 parts namely reader and the RFID tag. The module we used is a 

passive RFID since the Card is active in power. The reader is supplied with a 5V DC supply for reading the card in identifying the 

medicine. It works on a frequency of 125 kHz and can sense up to 1 meter of range. It also has an output that is interfaced with the 

microcontroller to sense the card data and verify the medicine corresponding to it. 

Pneumatic System 

The pneumatic system consists of 2 parts namely the actuator and the control valve. Pneumatic systems use high pressured 

compressed air to function. The system we used requires a 3 bar pressure to work. The actuator is a double acting cylinder and the 

control vale is a 2 position, 3 ways, solenoid controlled Direction Controlled Valve (DCV). The solenoid is controlled by the 

microcontroller. 

B.  System Working 

The process starts at the prescription point when a bar-code is read consisting of the prescribed data of medicine, intake frequency, 

dosage, etc. and encoded to digital format and sent to the CPU. The CPU accesses the server and writes the prescription data for the 

corresponding patient and then retrieves the locus of the medicines prescribed in the store. These datas are sent to the CPU and it 
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retrieves the motion programming of the robot in pharmacy store to retrieve the medicines from the memory in server. The robot 

follows the programmed instructions and retrieves the medicines and places them on the delivery conveyor. The CPU controls the 

actuator of the specified room in which the corresponding patient is admitted and once the medicines reaches the room through the 

conveyor the actuator drops the medicines into the room’s hopper hence completing the delivery process. The patients’ admission 

rooms are equipped with a number of cameras as per the requirement of the system. The sole purpose of these cameras is to monitor 

the patients’ medicine intake routine. It obtains images whilst the patient takes a prescribed medicine. These images are sent to the 

image processing system for recognition of the medicine taken and the time at which the patient has taken the medicine. The image 

processor obtains the data related to these factors and sends it to the CPU which verifies it with the prescription data in the server. If 

the data matches with each other the patient record is updated with the medicinal intake data into the patient records. In case, the 

patient takes the wrong medicine at the wrong time, then the system sends an alert to the monitoring and control center which is 

closely monitored by a medical personal who alerts the nurses in the corresponding ward or room regarding the wrong medicine 

intake. All the above mentioned processes are closely monitored and the progressions of every single processes are monitored and its 

data feedback is supplied to the monitoring and control center to ensure proper functioning and for simplified maintenance in case of a 

component failure. The part of the system implemented performs functions from receiving input prescription, medicine retrieval and 

delivery of the medicine to the wards. 

VI.BLOCK DIAGRAM 

 

 
Figure 2: Block diagram of the implemented system 

The block diagram shown above clarifies the data and signal flow in the implemented system. The Microcontroller (MCU) is powered 

by a 12V power supply and clock signals are given by the oscillator. MCU then draws data from RFID Reader and processed the data 

with respect to the input and controls the various motors necessary for functioning. 
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VI. DESIGN AND FABRICATED MODEL 

 

 
Figure 3: CAD Representation of the system 
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Figure 4: Implemented Working Model 

VII. CONCLUSION 

Considering the revolutionary breakthrough the field of robotics have achieved with time, this project, though containing complex 

systems that involve almost every basic streams of engineering have managed to prove highly efficient and effective in fields of 

pharmacology that has upgraded its face to a whole new level of perfection by maximizing efficiency and effectiveness along with 

minimization or nullification of errors leading to achievement of excellence in the healthcare industry. 

REFERENCES 

[1] Kohn LT, Corrigan JM & Donaldson MS 2000, ‘To Err Is Human: Building a Safer Health System’, National Academy Press. 

[2] Makary MA & Daniel M 2016, ‘Medical error-the third leading cause of death in the US’, BMJ. 2016. 

[3] Lewis PJ, Dornan T, Taylor D, Tully MP, Wass V & Ashcroft DM, 2009, ‘Prevalence, incidence and nature of prescribing errors in hospital inpatients: a 
systematic review’,  Drug Safety, Volume 32, No. 5,pp. 379-389. 

[4] Berdot S, Gillaizeau F, Caruba T, Prognon P, Durieux P & Sabatier B, 2013, ‘Drug administration errors in hospital inpatients: a systematic review’, PLoS One, 
Volume 8, No. 6. 

[5] Slee A, Farrar K & Hughes D, 2002, 'Implementing an automated dispensing system', The Pharmaceutical Journal, Volume 268, pp. 437-438. 

[6] Ray Fitzpatrick, Peter Cooke, Carol Southall, Kelly Kauldhar,& Pat Waters, 2005, ‘Evaluation of an automated dispensing system in a hospital pharmacy 
dispensary’, The Pharmaceutical Journal, Volume 274, No. 7354, pp. 763-765. 

[7] Roderick  Beard J & Peter Smith, 2013, ‘Integrated electronic prescribing and robotic dispensing: a case study’, SpringerPlus, Volume 2, No. 1, pp. 1-7. 

[8] Debora de-Carvalho, Jose Luiz Alvim-Borges & Cristiana Maria Toscano, 2017, ‘Impact assessment of an automated drug-dispensing system in a tertiary 
hospital’, Clinics, Volume 72, No. 10, pp. 629-636. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10116
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020              144 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10116    www.ijsrp.org 

[9] Lakshmi Teja T, Keerthi P, Debarshi Datta & Niranjan Babu M, 2014, ‘ Recent trends in the usage of robotics in pharmacy’, Indian Journal of Research in 
Pharmacy and Biotechnology, Volume 2, No. 1, pp. 1038-1043. 

AUTHORS 

First Author –Aiswarya P S, Bachelor of Engineering, Nehru Institute of Engineering And Technology, 

email: psaiswarya997@gmail.com 

Second Author – Digil Biji George, Bachelor of Engineering, Nehru Institute of Engineering And Technology, 

email: annubiji1@gmail.com 

 

Third Author – Ashween Girish, Bachelor of Engineering, Nehru Institute of Engineering And Technology, 

email: 159357ash@gmail.com 

 

Fourth Author – Vipul Krishna M S, Bachelor of Engineering, Nehru Institute of Engineering And Technology, 

email: vipulkrishna0502@gmail.com

  

Fifth Author – Ravishankar P, Assistant Professor, Master of Engineering, Nehru Institute of Engineering And Technology, 

email: ravish1712@gmail.com 

  

Fifth Author – Balakrishnan M, Assistant Professor, Master of Engineering, Nehru Institute of Engineering And Technology, 

email: balakrishnn0002@gmail.com 

 

 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10116
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020              145 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10117    www.ijsrp.org 

Application of GIScience in Land use/cover dynamics 

over the 28 years-A case study of 

Haldwani town area, district Nainital, Uttarakhand, 

India  

Sanjay Kumar Dwivedi*, Gaurav Joshi*, Nitesh Takarker*, J.S. Rawat**, Sarita Palni*, Arvind Pandey* 

 
* Department of Remote Sensing and GIS, Kumaun University, SSJ Campus Almora 

** Department of Geography, Kumaun University, SSJ Campus Almora 

 

DOI: 10.29322/IJSRP.10.05.2020.p10117 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10117  

 

Abstract- Utilizing multi-worldly satellite symbolism, the present investigation represents spatio-temporal elements of Land use/cover 

of Haldwani Town of area Nainital, Uttarakhand, India. Landsat satellite symbolisms of two distinctive timespans, i.e., Landsat TM for 

1990, Landsat 5 for both 2008 & 2010 and Landsat 8 for 2018 were procured and measured changes in the Haldwani town from 1990 

to 2018 over a time of 28 years. Supervised Classification approach has been utilizing Maximum Likelihood Technique. The pictures 

of the examination territory were sorted into five unique classes, viz., built-up area, vegetation, agriculture lands, sand bar and water 

bodies . The outcomes show that during the most recent three decades, built-up and sand bar of the Haldwani town region has been 

expanded about 26.57% (i.e., 55.89 km2) and 2.15% (i.e., 4.09 km2) individually, while zone under other land classifications vegetation, 

agricultural and water body have diminished about 16.57% (34.87 km2), 10.98% (23.11 km2) and 1.20% (2.53 km2), respectively. The 

investigation uncovers that the Haldwani town is expanding towards southern course along the National Highway-87. The consequences 

of the paper on computerized change identification strategies will be useful in appropriate land use making arrangements for a reasonable 

and uniform urban development of the Haldwani town zone. 

 

 

 

Index Terms- - Land use/cover, Spatio-Temporal, Multi-Temporal Satellite Imagery, Remote Sensing. 
 

 

I. INTRODUCTION 

he  Land use/cover pattern of a region is a result of natural and socio-economic factors and their utilization by man in time and 

space(J.S. Rawat et al., 2015). Data about land use/cover is very necessary to help in urban management and planning, managing 

the natural resources sustainably and socio-economic development (Kontes et al., 2000). Land cover is a basic parameter, which 

describes the surface of Earth. Land cover is a considerably variable parameter that helps in linking various parts of human to its physical 

environments. (Foody, 2002). While, land use refers to man's activities, which are directly related to the land (Clawson et al.1965, James 

R. Anderson et al. 1976).  Land use refers to the process of managing and modifying the natural environment into built environment 

such as fields, pastures, and settlements. Land use Land cover changes has gotton a very important and point of focus in current strategies, 

which are being made for managing natural resources and monitoring the changes that are occurring in the environment. Although Land 

use/cover changes are widespread and accelerating phenomenon, which are driven because of human actions but it also results in those 

changes that inversely influence the human race (Agarwal et al., 2002). Land cover changes has become one of the central points in 

debate of sustainable development as along with other factors it also drives the process of environmental change. Although it is not very 

much true that land cover change only occurs under human influence as this change also occurs when the human activities are not 

present, under or through natural processes but land use change is totally the manipulation of land cover under human influences for 

multiple purposes such as foods, fuel wood, timber, fodder, leaf, litter, medicine, raw materials and recreation. Land use/cover changes 

have been reviewed numerous times and from different perspectives in order to identify the drivers of land use/cover change, their 

process and consequences.The advent of high spatial resolution satellite imagery and more advanced image processing and GIS 

technologies, has resulted in a switch to more routine and consistent monitoring and modeling of land use/land cover patterns (J.S. 

Rawat et al., 2015). Using space science technologies such as   remote sensing to develop land use classification mapping is a useful 

and detailed  way  to  improve  the  selection  of  areas  designed  to agricultural,  urban  and/or  industrial  areas  of  a  region  (Selcuk 

2003, J.S. Rawat et al. 2013).  Remote-sensing has been widely used  in updating  land use/cover maps and  land use/cover mapping has 

T 
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become one of  the most  important applications of  remote  sensing  (Lo, 2004 &). The mapping of land use/cover  can  be  performed  

in  a  cost-effective  manner  using  Earth  observation  remote sensing technologies in conjunction with geographical information 

systems (Weng, 2002) and GI Science (Wilson and For the ringham, 2008). The present study shows application of GIS using multi-

temporal satellite data in analysing land use/cover dynamics of a Himalayan foothill town, viz., Haldwani located in Nainital district of 

the Uttarakhand State. 
 

II. STUDY AREA 

The  study  area i.e. Haldwani  town  (Figure  1) of nainital district   Uttarakhand,  India  extends  between 29°05’16”N  to  29°17’28”N  

latitudes  and  79°24’07”E  to  79°37’05"E  longitudes  and encompasses an area of 210.36 km². Out of the present total town area only 

about 10.65 km2 area falls  under  the Haldwani Municipal  area  which  shows that the sprawl of town is happening quickly. The 

elevation of the town above mean sea level    varies  between  268m  in  the  extreme  south  to 584m  at  the  extreme north. 

Physiographically, Haldwani is settled at foothill region of Kumaun himalaya  (also called as Bhabhar locally) made-up of quaternary 

stores, i.e., coarse alluvium where the mountain streams debase and reappear in the nearby Indo-Gangetic plain. Climatically, the study 

area has sub-tropic climate conditions. Haldwani  is  the  gate way  of  the  geographic  entity  of  one  of  the  two divisions of the 

Uttarakhand state, viz., the Kumaun region. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                                  
 

III. METHODOLOGY 

One of the prerequisite for understanding land use/cover dynamics is successful land use/cover classification.  In order do the land 

use/cover classification and  change detection, multi-temporal satellite of Landsat Thematic Mapper of 15th November 1990 and Landsat 

8 of 15th  November  2018  were  obtained  by  USGS  Earth  Explorer  at  30m resolution.  The imageries of 1990 to 2018 helped in 

understanding the process of land use/cover change over the last two decades using change detection images and matrix (Weng, 2001). 

With the help of  these  multi-temporal  imageries,  the  directional  rate  and  magnitude  of  change  were analysed  in  the ERDAS  

Imagine 9.3, ENVI 4.3 and ArcGIS 9.0  software. Firstly, different bands of the imagery were stacked to produce a false color composite. 

The area of interest was extracted by sub-setting of the image. To detect and analyse the land use/cover change, digital classification 

through supervised maximum likelihood classification technique, based on the field knowledge and image characteristics was employed 

to perform the classification. The extracted land use/cover categories include built-up area, vegetation cover, agricultural land, water 

body and sand bar. GPS points were collected during field survey for the accuracy of the classification. 

Figure 1 -Study Area Map 
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Figure 2- Methodology chart 

 

 

IV. RESULTS AND DISCUSSION 

The outcomes  acquired  through  the  analysis  of  multi-temporal  satellite   imageries  were diagrammatically represented in figure 

and data are registered in table. Figure and Table depicts land use/cover status. A brief account of these outcomes is discussed in the 

following paragraphs. 

 
A. Land use/cover Status  

 

Table 1 depicts spatial distributional pattern of land use/cover of the Haldwani town area for the year 1990and 2010, from the Source 

of Data from Rawat el. al. 2014. Data reveal that in 1990; about 3.36% (7.07 km2) area of Haldwani town was under built-up land, 

41.23% (86.73 km2) under vegetation, 49.14% (103.37 km2) under agricultural land, 2.17% (4.56 km2) under water and 4.09 % (8.61 

km2) was covered by sand bar.During 2010 the area under these land categories was  found 15.24%  (32.06  km2)  under  built-up  land, 

36.57%  (76.93  km2)  under vegetation, 41.44% (87.16 km2) under agricultural land, 3.03 % (1.44 km2) under water and 5.31 % (11.16 

km2) under sand bar (Table 1) using the Source of Data from Rawat el. al. 2014.Now spatial distributional pattern of land use/cover of 

the Haldwani town area for the year 2008 and 2018, During 2008 the area under these land categories was found 12.76%  (26.84  km2)  

under  built-up  land, 37.44%  (78.75  km2)  under vegetation, 43.51% (91.51 km2) under agricultural land, 1.85 % (3.89 km2) under 

water and 4.45 % (9.35 km2) under sand bar. During 2018, the area under these land categories was found 29.93 % (62.96 km2) under 

built-up land, 24.66 % (51.86 km2) under vegetation, 38.21 % (80.37 km2) under agricultural land, 0.97 % (2.03 km2) under water and 

6.24 % (13.12 km2) under sand bar. 
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Table 1- LULC of Haldwani Town (1990-2018) 

LULC 
Area in Sq. Km (values in parenthesis are in percentage) 

Area Change in (Sq. 

Km) 

1990* 2008** 2010* 2018*** 1990-2018 

Agriculture 
103.37 

(49.14%) 

91.51 

(43.51%) 

87.16 

(41.44%) 

80.37 

(38.21%) 
-23.11 

Built-up 
7.07 

(3.36%) 

26.84 

(12.76%) 

32.06 

(15.24%) 

62.96 

(29.93%) 
55.89 

Vegetation 
86.73 

(41.23%) 

78.75 

(37.44%) 

76.93 

(36.57%) 

51.86 

(24.66%) 
-34.87 

Water 
4.56 

(2.17%) 

3.89 

(1.85%) 

3.03 

(1.44%) 

2.03 

(0.97%) 
-2.53 

Sand Bar 
8.61 

(4.09%) 

9.35 

(4.45%) 

11.16 

(5.31%) 

13.12 

(6.24%) 
4.51 

* Source of Data from Rawat el. al. 2014. ** Based on Landsat Data, *** Based on Landsat 8 Data. 

 

 

 

 
Figure 3- Change in Land Use/Cover classes, Haldwani town (1990-2018) 
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Table 2- LULCC Change Rate 

LULC 
Change Rate per year 

1990-2010 2010-2018 1990-2018 

Agriculture -0.81 -0.86 -0.80 

Built-up 1.25 3.86 1.93 

Vegetation -0.49 -3.13 -1.20 

Water Body -0.08 -0.11 -0.08 

Sand Bar 0.13 0.25 0.16 

 
The Haldwani town area has witnessed different change rates over the years for different land use land cover classes . Change rate for 

built-up area has been highest from 1990 onwards being 1.25 from 1990-2010, and 3.86 from 2010-2018. The average change rate from 

1990-2018 was 1.93. Agriculture, Vegetation and water body saw a negative change rate in the time period of 1990-2018. Highest 

negative change rate for agriculture was experienced in time period of 2010-2018 which was -0.81, water body and vegetation also 

experienced the highest negative fall in the same time period which was -0.11 for water body and -3.13 for vegetation. Expansion in 

built-up area can be taken as the main reason behind the declination of agricultural as well as vegetation area. Whereas the declination 

of water body can be attributed to increase in area or proportion of sand bar. 

 

B. Land use/cover change  

 

The  data  enrolled   in  Table  1 delineates that both positive and negative changes happened in the land use/cover pattern in the Haldwani 

town area. During the last 28 years, the built-up area has expanded from 7.07km2   in 1990 to 62.96 km2 in 2018, which represents 

26.91% of the absolute spread region. The vegetation cover has decreased significantly from 86.73 km2 in 1990 to 51.86 km2 in 2018. 

This decrease in vegetation accounts for 15.19% of the increased total town area. The agricultural land has diminished slightly from 

103.37 km2 in 1990 to 80.37 km2 in 2018, which accounts for 9.93% of the increased total town area. The water body has slightly 

decreased from 4.56 km2 in 1990 to 2.03 km2 in 2018, which accounts for 1.56 % of the total town area. Due to depletion  in water  

bodies  area  under  sand  bar  has  increased  from 8.61 km2 in 1990 to 13.12 km2 in 2018 which accounts 1.79% in area of increased 

town area. 

 

 
 

Figure 4- Changing scenario of Haldwani town from 1990-2018 

 

V. CONCLUSION 

The study led in one of the towns of the Uttarakhand state situated in the lower region zones of the Kumaun Lesser Himalaya advocates 

that multi temporal satellite imagery is helpful to distinguish the adjustments in land use rapidly and precisely. The study uncovers that 

the most of land use in the Haldwani town zone is the built-up area. During the most recent three decades, the zone under built-up has 
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been expanded 11.86% (55.89 km2) because of the development of new structures & buildings on vegetation land and agriculture land 

while the area under vegetation, agricultural land water body and sand bar have  decrease  by  4.68%  (34.87 km2),  7.71%  (23.11 km2)  

and  0.7%  (2.42  km2), 1.02 % (4.51 km2) respectively. The study also reveals that the Haldwani town is extending most extreme 

towards southern heading along the National Highway at  the  rate  of  0.34  km2/year. The methodology adopted in this study clearly 

exhibited the potential of  Remote Sensing & GIS technology in estimating change pattern of land use/cover in town area. This type of 

studies can be very helpful in development planning for the future . 
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Abstract- The study investigated whether physics teaching 

methods curriculum content addressed poor performance of pupils 

in physics. It was conducted at a Teacher Education public 

University in Kitwe District. The purpose was to establish whether 

Physics trainee teachers were equipped with skills to teach physics 

effectively. A Cross-sectional survey design approach was used. 

Data was collected using Questionnaires and closed interviews 

from 67 physics students and 6 Lecturers. The findings showed 

that students inadequately practiced teaching using teaching 

methods learnt in lectures, hence, they had limited pedagogical 

skills, they were not demonstrated to on teaching using the 

teaching methods they learnt in lectures to enhance their 

understanding and that skills in preparation and setting-up 

laboratory experiments were inadequately imparted in the 

students. The study recommended that teacher training institutions 

should consider introducing a course where students could be 

taught content they are expected to teach in schools and made to 

practice teaching topics they are expected to teach in schools more 

often so as to improve their pedagogical skills. Lastly, more 

Laboratory practical skills should be impacted by allowing 

students to assemble, construct objectives and evaluate questions 

for simple experiments they are expected to conduct in schools. 

 

Index Terms- curriculum content, physics teaching methods, 

Teacher education, pedagogy, pupil performance 

 

I. INTRODUCTION 

1.1 Background 

he performance of pupils in physics at senior secondary 

school level still poses a challenge. The 2017 Science and physics 

Examination report by Examination Council of Zambia 

performance analysis still shows that the performance of pupils is 

poor (ECZ, 2017). Table 1.1 shows results for science and pure 

physics at four schools in Kitwe district from 2016 to 2018. 

 

 

 

 

 

 

Table 1.1: 

Table of results in physics and science for four Kitwe district 

schools 

 

SECOND

ARY 

SCHOOLS 

2016 2017 2018 

Physi

cs 

Scien

ce 

Physi

cs 

Scien

ce 

Physi

cs 

Scien

ce 

School A 33.7

% 

42.1

% 

38.2

% 

40% 39.7

% 

40.6

% 

School B 38% 41.6

% 

17% 27.7 35% 40.1

% 

School C - 35% - 56% - 49.9

% 

School D - 38% - 43.7

% 

- 46.7

& 

 

Source: Kitwe District Grade 12 National Examination Analysis 

 

          Table 1.1 shows that results in physics and science are not 

pleasant. A lot of research has been done in order to establish and 

find lasting solution to this challenge of poor performance. A 

study by (Ngema, 2016) show that the causes of the poor 

performance by pupils in physics are changes in the curriculum, 

the time allocated for each science topic, the teachers’ teaching 

load, resources, the educators’ lack of specialized content 

knowledge, the medium of instruction, the involvement of the 

parents, poverty, and motivation. Mbetwa (2016) also reviewed 

that the  significant factors leading to poor performance included 

low teacher to pupil ratio due to overcrowded classes, negative 

attitude by pupils towards science, lack of laboratory apparatus 

and chemicals, lack of laboratory space and lack of teaching and 

learning materials. Kagoda and Itaaga (2013) alluded that trainee 

teachers feel they are not adequately prepared to meet the demands 

and needs of secondary school curriculum. This means that the 

trainee teachers are not pedagogically prepared to teach physics at 

secondary school level.  

          The background to this study was that regardless of many 

strives the government through the Ministry of General Education 

had done to improve pupils performance in science subjects, the 

performance has still not improved. This research therefore 

focused on the teacher training. May be teachers were not given 

T 
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the necessary skills to effectively teach physics to secondary 

school pupils. It was against this background that the research had 

to explore the teaching method programme and see how it was 

designed to tackle the problem of poor performance in physics by 

secondary school pupils. 

 

1.2 Problem Statement 

          Physics and Integrated Science student teachers have been 

faced with challenges in giving learning instructions to learners. 

For example at a certain Secondary School in Kitwe District, 

mentors of Student teachers reported that student teachers had 

challenges with lesson planning, lesson delivery and worse more 

lack of subject content. One serious encountered was a student 

teacher failing to assemble a simple circuit to show parallel and 

series resistors for a grade 8 class. This led to arrive at an 

assumption that pupils do not perform well not because they find 

the physics difficulty but because of the teachers who teach them. 

To support this assumption King’aru (2014) showed that among 

many other reasons the common reasons that contribute to poor 

performance are poor methodologies in science education. 

Therefore the researcher was prompted to carry out a survey to 

assess whether the poor teaching skills exhibited by student 

teachers of physics is as a result of lapses in their teacher training 

programme 

 

1.3 Research Questions 

1. How are physics student teachers prepared to teach 

secondary school physics content?  

2. What strategies put in place to ensure that practical skills 

in teaching methodologies are imparted to physics 

student teachers? 

3. What are the views of physics student teachers on how 

they wish to be trained in order for them to deliver lessons 

adequately? 

4.  

 

1.4 Research Objectives 

The objectives of this study were as follows: 

1. To find out how are physics student teachers trained to 

teach secondary school physics content. 

2. To find out strategies put in place to ensure that practical 

skills in teaching methodologies are imparted to physics 

student teachers. 

3. To find out the views of physics student teachers on how 

they wish to be trained in order for them to deliver lessons 

adequately. 

 

1.5 Significance of the Study 

          This study was conducted in order to bring to light whether 

trainee teachers of physics are well equipped with various methods 

and techniques to handle physics lessons well. By establishing the 

flaws in the physics teaching methods for trainee teachers will help 

make reforms that will help trainee teachers to be adequately 

prepared to teach physics with confidence and be able to meet the 

needs of the 21st century learners. If the teachers are well trained, 

then performance of pupils in physics in secondary schools will be 

improved. The findings of this research are of great value to other 

teacher education colleges and universities as it will help them 

understand issues surrounding the quality of teachers they are 

producing. 

 

1.6 Conceptual Framework 

          The survey was pivoted on the concept of professional 

development for teachers by espousing the understanding that the 

classroom performance of teachers is a most important factor for 

learners’ academic achievement. The researcher based his 

assumption from Weiner’s Attribution theory. This theory states 

that external and internal factors can improve performance 

(Weiner, 1985). 

          For instance, learners may attribute their academic 

achievement to their teachers (external factor) while the teachers 

may attribute their teaching performance to their teacher training 

(external factor) and perhaps, to their teaching efficacy, job 

satisfaction and attitude towards the teaching profession (internal 

factors). These relationships are illustrated in figure 1.1 

Figure 1.1: Conceptual Framework for the Study 

 

 

 

 

 

 

 

 

 

 

 

 

          The key concepts in this study were pedagogies, poor 

performance, physics and physics trainee teachers. Pedagogies are 

different strategies, techniques, methods and approaches a teacher 

would you to deliver a successful lesson. Without proper training 

teaching pedagogies a teacher will not deliver a lesson adequately 

resulting in poor performance of learners in physics 

 

1.7 Theoretical Framework 

          The theory adopted for this study was Experiential 

Learning. It was developed by Carl Rodgers in 1969. Roger’s 

theory of learning originates from his views about psychotherapy 

and humanistic approach to psychology. It applies primarily to 

adult learners and has influenced other theories of adult learning 

such as Knowles and Cross (Combs, 1982).   This theory indicates 

that all human beings have a natural desire to learn. Therefore, 

failure to learn is not due to the person's inability to learn, but 
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rather to problems with the learning situation. As applied to this 

study, as this theory holds, the researcher expected that trainee 

teachers at the Teacher Education University were made to do 

much of teaching practice through peer teaching and teaching 

actual learners in a classroom so that they can experience and 

explore varieties of teaching techniques before they go into the 

field to teach learners. The rationale behind this expectation was 

that experiential education, or "learning by doing," (Combs, 1982) 

is the process of actively engaging students in an authentic 

experience that has a lot of benefits rather than consequences. 

Students make discoveries and experiment with knowledge 

themselves, instead of hearing or reading about the experiences of 

others. Students also reflect on their experiences, thus developing 

new skills, attitudes, and ways of thinking (Kraft & Sakofs 1988).  

 

II. METHODOLOGY 

2.0 Research Design 

          The study adopted a Cross-Section Survey design The 

design was appropriate because data was collected using 

questionnaires and interviews. Besides data, was collected at once 

in a short space of time hence the design. 

 

2.1 Population Size 

          The expected population was 133, second, third and fourth 

year students. These were student doing physics education 

teaching programme enrolled under full time type of learning. A 

population size of six (6) lecturers was collected. These are both 

Physics content and Physics teaching methods lecturers. 

 

2.2 Sample Size 

          A sample Size of 67 student participants was arrived at after 

using a sample size calculator from: 

http://www.raosoft.com/samplesize.html, at 95% confidence level 

and 5% margin of error. All the six lectures participated in the 

study because the number was small. 

 

2.3 Sampling Method 

          Simple random sampling method was used. The register of 

all students was obtained from the dean of students. The students 

were assigned numbers. Using a table of random numbers which 

are generated by a computer and downloaded from the internet, 

participants were selected into the sample. 

 

2.4 Data Collection Methods 

          Data from participants was collected using questionnaires 

and interview schedules. These methods were chosen because the 

study design was a survey as according to Fowler (1995). Fowler 

(1995) suggested that Qualitative data are mostly non-numerical 

and usually descriptive or nominal in nature. This means the data 

collected are in the form of words and sentences. Often (not 

always), such data captures feelings, emotions, or subjective 

perceptions of something. Qualitative approaches aim to address 

the ‘how’ and ‘why’ of a program and tend to use unstructured 

methods of data collection to fully explore the topic. Qualitative 

questions are open-ended. Qualitative methods include focus 

groups, group discussions and interviews. 

 

2.5 Data Analysis Methods 

          Both qualitative and quantitative data was collected. 

Qualitative data was analysed using the Qualitative data analysis 

software QDA Miner 4 Beta. Data from the interviews conducted 

was transcribed and fed into the software. Common words were 

coded and liked to form concepts. Common concepts were linked 

to form categories and eventually arrived at emerging themes. 

Quantitative data was analysed using SPSS version 20. Data from 

questionnaires was fed into the software and frequency count from 

the respondents were analyzed 

 

2.6 Piloting Data Collection Instruments 

          After the research instruments were designed, they were 

piloted on the actual population. The pilot was conducted on five 

(5) selected members of the sample for the study. The members 

were excluded from taking part in the actual study. This was done 

in order to avoid the selected members to feel bored and become 

un- interested as they were to be completing the same 

questionnaire in the actual data collection process. Questionnaires 

were given to the selected sample. After the questionnaires have 

been completed data was analyzed to see if it answered the 

research questions 

 

2.7 Validity and Reliability Test 

          Content validity was undertaken to ascertain whether the 

content of the questionnaire was appropriate and relevant to the 

study purpose. To estimate the content validity of the 

questionnaire, five purposely chosen experts were asked to review 

the draft 17 -item questionnaire and 8 and 10 item interview 

schedules to ensure they were consistent with the objective of the 

study. Each reviewer independently was required to rate the 

relevance of each item on the questionnaire to the objectives using 

a 4-point Likert scale. The Content Validity Index (CVI) was used 

to estimate the validity of the items (Lynn, 1996). 

          Test-Retest reliability of the questionnaire was undertaken 

by administrating the questionnaire to 5, randomly selected 

students of physics education from the population. They were 

made to complete the Questionnaire on two different occasions; at 

baseline and 3 weeks later. However a different group of 5 

students was made to complete the questionnaire. Because ordinal 

data was obtained from the questionnaire using a four point Likert 

scale rated from strongly disagree to strongly agree; and the scale 

was not continuous, non-parametric statistical tests was deemed to 

be more appropriate than Pearson Correlation Coefficient (Hilton 

1996; Wittkowski 2003; Jakobsson 2004). Therefore, the analysis 

of responses between the test and the retest was conducted using 

Wilcoxon Non-parametric Statistical Test to determine whether 

there will be any significant differences between the responses at 

each time point. 

 

III. FINDINGS 

3.1 Research Question One 

          The first research question was to establish how physics 

student teachers were prepared to teach secondary school physics. 

The findings were as follows: 

          Students were asked to state the year in which physics 

teaching methods course was introduced in the physics teacher 

education programme at the University. 
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Table 4.1, shows the responses by the students. 

 

Table 4.1. 

Year when teaching methods course introduced at the University. N= 63 

 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

2ND YEAR 62 98.4 98.4 98.4 

4TH YEAR 1 1.6 1.6 100.0 

Total 63 100.0 100.0  

Source: Field data, 2019 

 

          From the Table 4.1,  62 out of 63 respondents stated that 

physics teaching methods course was introduced in 2nd year up to 

the last fourth year of study. Only one (1) respondent said it is 

introduced in 4th year of study possibly the respondent did not 

understand the question. 

          Both physics content and physics teaching methods 

lecturers were asked to state the year in which physics teaching 

methods course was introduced to physics student teachers. All of 

them stated that it was introduced in second year and in fourth year 

students go for teaching practice for a term. From second year to 

third year, students are taught different methods of teaching, 

lesson planning and assessments. 

          Students were asked a question to state if they were give 

chance to practice using the methods of teaching they learn in 

class, the results are shown in Table 4.2  

 

 

Table 4.2: 

Student responses on whether they are given chance to practice teaching using teaching methods learnt in Class. N= 63 

 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

YES 24 38.1 38.1 38.1 

NO 20 31.7 31.7 69.8 

SOMETIMES 19 30.2 30.2 100.0 

Total 63 100.0 100.0  

Source: field data, 2019 

 

          Out of the 63 respondents 24 said “YES” 20 responded 

“NO” and 19 said “SOMETIMES”. The percentage of those 

students who said” YES” they are given chance to practice 

teaching the teaching methods learnt in class was 38. 1% and those 

who said “NO” and “SOMETIMES” were 61.9% 

          During the interview with the physics content lecturers, they 

pointed out that it is difficult to allow students to make them teach 

because the nature of the physics content is mostly unknown as 

one of the lecturers pointed out below; 

          I have desire to make my learners teach themselves but it is 

difficult because the content is unknown….. they can only 

understand it after I lecture to them. I mean how can you make 

someone teach the things they don’t understand or know?   

          That was a response from one of the physics content 

lecturer. 

          However, the physics teaching methods lectures stated that 

they allowed students to practice teaching different teaching 

methods during peer teaching and this is done in groups.  

          We make students to be in groups, make a lesson plan 

together as a group and during peer teaching, I choose any 

member from the group to teach the lesson. By so doing it makes 

every group member to be ready to teach the lesson they have 

planned together 

          One of the physics teaching methods responded as above. 

          When asked if lectures demonstrate how to teach using the 

teaching methods students learn in class, students’ responses were 

as recorded in Figure 4.1.  

 

Figure 4.1. Responses of Students if Lecturers Demonstrate 

Teaching using Teaching Methods learnt in Lectures. N=63 

 
Source: Field data, 2019 
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          From Figure.4.1 we see that 18 out of 63 respondents said 

‘YES’ to the questions representing 28.6% of the total 

respondents. 34 responded ‘NO’ representing 34.9% and those 

that responded ‘SOMETIMES’ were 23 representing 36.5%.  

          Physics content lecturers were asked as to whether they 

demonstrated to the learners how to teach using teaching methods 

learners students learnt in class. The general response from the two 

lecturers was that they used to demonstrate to the student teachers. 

However when asked which type of teaching method they used 

most, they consensually responded that they used lecture method 

mostly. One lecturer had this to say: 

          Mmmmm….. I mostly use lecture method because it is easier 

to cover a lot of material and besides the nature of physics content 

is that is easier taught using lecture than any other method. 

However, we also give assignments for learners to go and 

research on their own so discovery method of teaching is applied 

also. 

          Another lecturer of physics content responded; 

          Nooo. These are older learners, we need not to struggle 

teaching them, we give them the guide through lectures and so it 

is their duty to go and discover more on their own. 

          The physics teaching methods lecturers were also asked 

whether they demonstrated to the students how to teach using 

those teaching methods taught in the course physics teaching 

methods (PTM). The general response was that, they did not 

instead they provided guide on the procedure how a particular 

teaching method can be used. Then they allowed students 

themselves to select topics and practice how to teach using the 

particular teaching method. 

          Furthermore, students were asked to whether learning some 

of the topics which learners learn in class in secondary schools 

would help them teaching physics adequately. Their responses are 

presented in Figure. 4.2.  

          Figure 4.2. Responses of students to whether learning 

certain topics learners learn in class would help them teach physics 

adequately. N=63 

 
Source: Field data, 2019 

 

          From Figure. 4.2, 60.3 % of the respondents ‘STRONGLY 

AGREE’ to introducing topics in physic teaching course same as 

those learners learnt in class and 36.5% ‘AGREED’. A 3.2 % of 

the respondents ‘DISAGREED’. Students went further and 

suggested some topics which were difficult for them. These were 

Nuclear Physics, thermal physics and Electricity. 

          On the other hand both the physics content and physics 

teaching methods disagreed to teach students senior secondary 

physics topics. They stated that there was no much content. 

Students can easily understand the topics without challenges. They 

(students) needed to learn content higher than that of the content 

for the learners they were going to teach. 

          The Lecturers further argued that after the students undergo 

the training, they will have no challenges in handling those topics 

 

3.2 Research Question Two 

          The second research question was to find out strategies put 

in place to ensure that practical skills in teaching methodologies 

are imparted to physics student teachers? 

          The student were asked to rate the three point likert scale on 

the questionnaire on how often they practiced teaching, that is peer 

teaching or teaching actual learners in a class (school). The results 

are presented in Table 4.3. 

 

Table 4.3: 

Student responses on how often they do teaching Practice. N=63 

 

 Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

VERY OFTEN 1 1.6 1.6 1.6 

OFTEN 15 23.8 24.2 25.8 

NOT OFTEN 46 73.0 74.2 100.0 

Total 62 98.4 100.0  

Missing 991 1 1.6   

Total 63 100.0   

Note: missing 991 student who never responded to the question in the questionnaire 

Source: Field data, 2019 

 

          From table 4.3 out of 63 respondents, 1 responded ‘VERY 

OFTEN’, 15 responded ‘OFTEN’ and 46 responded ‘NOT 

OFTEN’. Only 1 respondent never indicated their response. 

Lecturers interviewed stated that students were given chance to 

practice teaching and that they go to teach actual pupils during 

their teaching practice which is done in 3rd year.  
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          The second question that student were asked whether they 

were taught how to carry out practicals they are expected to carry 

out with learners in secondary school. Their responses were 

presented in figure 4.3 

 

Figure 4.3. Students’ responses to whether they are taught how to carry of practicals expected to be done in secondary school 

with learners. N=63 

 
Source: Field data, 2019 

 

          Figure 4.3, shows that 5 Students responded ‘VERY 

OFTEN’ 14 responded ‘OFTEN’ and 44 responded ‘NOT 

OFTEN’ and the total number of respondents was 63.  

          The lecturers response to whether they taught student were 

taught how to conduct practical on topics their supposed to 

conduct with learners in secondary schools. The general feeling of 

the two lecturers was that they did but not all topics. Students 

carried out practical in higher topics they were learning in class. 

Besides, the practicals at secondary school are elementary and 

students can conduct them without any challenges.  

          On strategies put in place to help students acquire practical 

skills, what emerged from the interviews with the lectures was that 

students are made to carry out six practicals in each physics course 

as part of the continuous assessment project.  

 

4.3 Research Question Three 

          The third and final research question was to find out the 

views of physics student teachers on how they wish to be trained 

in order for them to deliver lessons adequately. 

          The following responses emerged. These were the actual 

words written by students from the questionnaires. 

One student suggested that,  

“I think it can be good if the second year can cover everything 

about lesson plans, assessment etc so that in third year student do 

a lot of peer teaching on different topics that are learnt in 

secondary schools.”  

 

          Another student added that by implementing more teaching 

methods, and practicing more, and using more demonstrations 

than lecture method by lecturers will help improve student-

teachers teaching skills. More so student teachers should be 

exposed to more peer teaching as they are still in the university. 

          Other students stated that they do not conduct laboratory 

experiments during peer teaching. So they suggested that 

laboratory experiments must be encouraged during peer teaching.  

Finally student teachers suggested that they should introduce more 

of secondary school work which can help teachers to teach 

effectively for example introducing some of the topics which 

learners learn in secondary schools in the physics Teacher 

Education course 

 

IV. DISCUSSION OF FINDINGS 

          The results were discussed according to each research 

question. To answer the research question one, students were 

asked four questions from the questionnaire and lectures were 

interviewed. The following were the questions and the analysis of 

the responses. 

 

4.1 Research Question One 

4.1.1 In which Year of Study is Physics teaching methods 

(PTM) learnt/ Introduced at your University/college? 

          According to the findings obtained, physics teaching 

methods course was introduced to the students in second year of 

the four year degree programme. This was adequate enough to 

make sure that students were made to acquire necessary 

pedagogical skills to help them teach physics content at secondary 

school confidently. Previously the course, PTM, was introduced 

to student teachers in third year of study. But it was discovered 

that there was less time to make student teacher fully and 
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adequately prepared to become fully baked teachers hence 

bringing it to second year. 

4.1.2 Are students given chance to practice teaching using the 

methods of teaching you learn in class? 

          The number of respondents who said ‘NO’ and those who 

said ‘SOMETIMES’ collectively outweighed the number of 

respondents who said ‘YES’. This was a clear indication that there 

was less teaching practice done by the students. Lectures reported 

that they allowed their students to practice teaching during their 

training at the university and also a three months attachment to 

schools so that they can teach actual children (learners). However, 

this could not be as often as expected as we have seen the 

responses from the students themselves. 

 

4.1.3 Do your lecturers in your courses demonstrate how to 

teach using the teaching methods you learn in a lecture to 

enhance your understanding? 

          We have seen that 18 out of 63 respondents said ‘YES’ to 

the questions representing 28.6% of the total respondents. 22 

responded ‘NO’ representing 34.9% and those that responded 

‘SOMETIMES’ were 23 representing 36.5%. The sum of the 

respondents who said ‘NO’ and those who said ‘SOMETIMES’ 

amount to 45 out of the 63 total respondents. This margin shows 

lecturers did not often or never demonstrated to their students how 

to teach using those teaching methods learnt in class. 

          As for the physics content lecturers, they admitted to using 

mostly lecture method and allowed Students to do research 

assignments (discovery method) sometimes. They gave a reason 

that it was easier to cover a lot of physics content using lecture 

method than any other method. Lecturers also stated that the 

students were older learners and knew what they went into the 

university for and so they needed not to struggle teaching them 

variety of teaching methods. They gave them guide through 

lectures and so it was the student’s duty to discover more on their 

own. Although this might be a good idea as indicated by (Kagoda, 

2011) who argued that Learning about teaching is also enhanced 

through teacher trainees doing research on their own practice, it is 

felt that demonstrations by lecturers on how to teach using those 

same teaching methods would help the student teachers have a 

clear picture and understanding on how to use the teaching 

methods in different ways. By so doing it will enhance their 

confidence and improve their teaching skills. 

 

4.1.4 Do you think learning some of the topics which learners 

learn in secondary schools in your physics teaching courses 

will help prepare teachers to teach physics adequately? 

          From the findings, we see that 60.3 %  which is 38 of the  

total 63 respondents ‘STRONGLY AGREE’ to introducing topics 

in physic teaching course same as those learners learnt in class and 

36.5%  representing 23 out of 63 respondents ‘AGREED’. Only 

3.2 % which is 2 out of 63 respondents ‘DISAGREED’. The 

difference in the number of students who wanted to have some 

topics learnt in secondary school being introduce in teacher 

education was significantly higher than those who did not want as 

seen from. Students went further and suggested some topics which 

were difficult for them. These were Nuclear Physics, thermal 

physics and Electricity. 

          However, there seem to be a contradiction on what students 

want and what the lecturers want. From interviewed conducted 

with the lecturers, they stated that there was no much content. 

Students can easily understand the topics without challenges. 

Students needed to learn content higher than that of the content for 

the learners they were going to teach. 

The Lecturers further argued that after the students undergo the 

training, they will have no challenges in handling those topics 

 

4.2. Research Question Two 

          The second research question was to find out strategies put 

in place to ensure that practical skills in teaching methodologies 

are imparted to physics student teachers. In answering this 

research question students were asked two questions by rating the 

responses on a Likert scale and qualitative data was obtained from 

interviews with the lecturers of both physics content and physics 

teaching methods. The following was the analysis of the findings; 

 

4.2.1 How often do you practice teaching i.e. Peer teaching or 

teaching actual learners in a school (class) while at the 

University? 

          Out of 63 respondents, 1 responded ‘VERY OFTEN’, 15 

responded ‘OFTEN’ and 46 responded ‘NOT OFTEN’. Only 1 

respondent never indicated their response. From these findings we 

can see that the number of respondents who said ‘NOT OFTEN’ 

is higher than the sum of those who said ‘VERY OFTEN’ and 

those who said ‘OFTEN’.  Therefore there is significant evidence 

that students are not often given opportunity to practice teaching 

i.e. peer teaching or actual learners in a school (class) while at the 

university. 

 

4.2.2 Are you taught how to carry out practical you are 

expected to carry out with learners in school? 

Out of the 63 respondents, 5 students responded ‘VERY OFTEN’           

14 responded ‘OFTEN’ and 44 responded ‘NOT OFTEN’. The 

sum of the respondents who said ‘VERY OFTEN’ and those that 

said ‘OFTEN’ is much lower than those that said ‘NOT OFTEN’. 

This implies that there is sufficient evidence that student teachers 

were not made to carry out practical or laboratory experiments 

which students are expected to carry out with learners in class. 

Both the physics content and physics teaching methods responses 

during the interviews confirms that students were not often made 

to carry out experiments expected to be carry out in secondary 

school. They stated that students carried out experiments in higher 

topics they were learning in class. Lecturers went further to add 

that the experiments at secondary school were elementary and 

student teachers can conduct them without any challenges.  

          On strategies put in place to help students acquire practical 

skills, what emerged from the interviews with the lectures was that 

students are made to carry out six experiments in each physics 

course as part of the continuous assessment project.  

 

4.3 Research Question Three 

          The third and final research question was to find out the 

views of physics student teachers on how they wish to be trained 

in order for them to deliver lessons adequately. 

The following responses emerged.  

          One student suggested that, “I think it can be good if the 

second year can cover everything about lesson plans, assessment 

etc so that in third year student do a lot of peer teaching on 

different topics that are learnt in secondary schools.” Another 
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student added that by implementing more teaching methods, and 

practicing more, and using more demonstrations than lecture 

method by lecturers will help improve student-teachers teaching 

skills. More so student teachers should be exposed to more peer 

teaching as they are still in the university. 

          Other students stated that they do not conduct laboratory 

experiments during peer teaching. So they suggested that 

laboratory experiments must be encouraged during peer teaching.  

Finally student teachers suggested that they should introduce more 

of secondary school work which can help teachers to teach 

effectively for example introducing some of the topics which 

learners learn in secondary schools in the physics Teacher 

Education course 

 

V. CONCLUSION AND RECOMMENDATIONS 

5.1 Conclusion 

          The study was about exploring whether the physics teaching 

methods course offered at a Teacher Education University 

addresses the challenges of poor performance in physics by 

secondary school pupils. The study took a Cross- sectional Survey 

research design with a sample size of 67 full time physics 

Education students at the University. Simple Random Sampling 

Procedure was used. Physics teaching Methods and Physics 

content lecturers also took part in the study. The purpose of the 

study was to bring to light whether trainee teachers of physics were 

well equipped with various methods and techniques to handle 

physics lessons effectively. Data was collected using 

questionnaires and interview schedules. Both qualitative and 

quantitative data was collected. Qualitative data was analysed 

using QDA miner 4 software while quantitative data was analysed 

using Statistical Package for Social Sciences (SPSS) software 

version 20. The data collected showed that there was significant 

evidence that Student teachers do not often practice teaching using 

the teaching methods they learn theoretically in class as a result 

there pedagogical skills are limited and becomes difficult to 

address the challenges of poor performance by pupils in physics. 

Additionally there is statistical evidence that student teachers were 

not demonstrated to on how to teach using the teaching methods 

they learn in a lecture to enhance their understanding. Further, 

Practical skills are not adequately imparted in the students. Much 

as they do higher physics practicals, they are not however taught 

how to do simple practicals that they are expected to do with 

learners in secondary schools. Lastly, Student teachers find it 

difficult to teach certain topics like Atomic and Nuclear Physics, 

thermal physics and electronics. However, their training does not 

help them how to teach these topics effectively. 

 

5.2 Recommendations 

          Following the research study findings and conclusions 

made, the following recommendations were made by the 

researcher, which if implemented, will help trainee teachers of 

physics to be well equipped with various methods and techniques 

to handle physics lessons effectively thereby improving 

performance of pupils in physics at secondary school level.  

 

          Teacher training institutions should consider, introducing a 

course where students could be taught content which they are 

expected to teach at secondary school level. This in line with 

Lederman and Gess-Newsome (2001) who established the fact 

that, regardless of the fairly high level of confidence teachers have 

in their subject matter content knowledge in the subject area, most 

of them do not understand the content that they are to teach in a 

conceptually rich and accurate manner. So physics trainee teachers 

should be taught content  

          Student teachers should be made to practice how to teach 

topics they are expected to teach in secondary schools more often 

so as to improve their pedagogical skills. This is supported by 

Shulman (1986) who asserted that PCK represented “the blending 

of content and pedagogy into an understanding of how particular 

topics, problems or issues are organized, represented and adapted 

to the diverse interests and abilities of learners, and presented for 

instruction.  

          Physics being a practical subject, more practical skills 

should be imparted into the student teacher by allowing them to 

assemble, construct objective evaluation questions for simple 

practicals which they are expected to do in secondary schools. 

 

5.3 Suggestions for Potential Future Research 

          This research only sampled student teachers. A future 

research may be needed to sample already practicing teachers to 

evaluate their views on whether their training had helped them to 

teach physics in secondary schools effectively and address the 

challenges of poor performance by pupils. 

          Another issue that emerged from the research was the issue 

of Atomic and nuclear physics being difficult topic to teach as 

suggested by student teachers. An experimental research design 

can be done to find the easiest way of teaching such a topic 

possibly by using computer simulations 
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Abstract- The research examined the impact of organizational 

culture on the performance of leadership with the purpose of 

creating awareness to church leadership and encourage deliberate 

and strategic shaping of organizational culture. The site was 

Outreach Hope Church (OHC), Kenya. The study used both 

qualitative and quantitative design methods for data collection and 

analysis. The sample size was thirty-three leaders comprised of six 

pastors, six elders, thirteen deacons and deaconesses and eight 

ushers. The study found that OHC applied Hierarchy leadership 

culture focused on the realization of goals and commitment. The 

culture had a positive impact on the performance of OHC Kenya, 

which influenced the development of human resources, success in 

the community and efficiency in its activities. The study further 

found that the organizational culture impacted positively on 

congregational giving of tithe and offerings, the manner in which 

the church ran its services, regular training of its leaders, 

development programs and opening new ministries. The study 

recommends that OHC develop a culture of servant leadership 

with intention to foster a good relationship between the followers 

and the church leaders; to lead by example by upholding Christian 

teachings, morals and values in order to inspire, encourage and 

motivate followers to do the same; OHC to pay close attention to 

some aspects of other leadership cultures with positive impacts on 

the church performance as a way of improving its leadership; and, 

the church leaders to involve its members in outreach events in the 

community. 

 

Index Terms- Culture, Organization, Elders, Deacons, Deaconess 

and Ushers. 

 

I. INTRODUCTION 

utreach Hope Church (OHC), which is part of the Pentecostal 

churches in Kenya, started in December 2000, in Mathare 

slums of Nairobi to reach out to disadvantaged communities. The 

Church has subsequently grown to 13 congregations located in 

Nairobi, Machakos, and Turkana counties, with over 2000 

followers. OHC like other churches worldwide is struggling to 

successfully remain relevant while at the same time fulfilling the 

great commission as stated in Matthews 28:16-20. 

         The percentage of adults attending church services in many 

parts of the world has declined significantly from the early 1990s 

(Bass & Avolio 1997). Solving the problems associated with the 

decline requires explicit measurement of church performance and 

sometimes changes in organizational systems (Stevens & Collins, 

1993). Several studies of organizations in business and 

government have shown that there is a relationship between 

organizational culture and organizational performance (Hurley & 

Hult, 1998; Cameron & Sine, 1999). The findings from studies on 

the effect of organizational culture on organizational performance 

have yielded mixed results that are inconclusive and sometimes 

contradictory (Ojo, 2008). Very little attention has also been given 

to the impact of organizational culture on the performance in a 

church environment. It is against this backdrop that this study 

found it necessary to investigate the type, impact and leadership 

performance of organizational culture of Outreach Hope Church 

in Kenya 

         The world today is more unpredictable than ever before. 

Organizational changes are becoming increasingly a major 

component of everyday organizational life.  

         Across sectors and cultures, the types of leadership and 

effective organizations that have been successful in the past are 

now obsolete (Bolman & Deal, 2003). Trice and Beyer (1993) 

explain that cultures are built upon a shared system of beliefs, 

values, and norms; which often undoubtedly are resistant to 

change. According to Kraft (2010) implementing changes in any 

given organization is a difficult decision to make. Every 

organization has a culture-good or bad. Individual morale, 

teamwork, effectiveness, and outcomes are ultimately shaped by 

the culture within an organization (Carter, 2001). Connors and 

Smith (2011) suggested that the creation of an organizational 

culture where people begin to embrace accountability toward one 

another and toward the organization is the key to creating 

successful change. 

         Accountability should be a key feature of any organization. 

The researchers have put forward three components to explain the 

way in which organizational culture affects organizational beliefs 

and actions. Experiences foster beliefs, beliefs influence actions, 

and actions produce results. Leaders are responsible for their 

impact on organizational culture; they have a duty to create 

atmospheres that align with the organizational culture (Cameron 

& Quinn, 2011). 

 

II. LITERATURE REVIEW 

Types of Organizational Cultures 

         Culture is a complex Phenomenon (Dubkēvičs & Barbars, 

2011). Despite its broadness, many define organizational culture 

as a value system which determines attitude (Peters & Waterman, 

1982). Wallach (1983) further defines organizational culture as the 

O 
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shared understanding of the beliefs, values, norms and 

philosophies of how things work. Cameron and Quinn (1999), 

identifies four types of organizational cultures which includes: 

Hierarchy, Market, Clan and Adhocracy. The Hierarchy culture is 

characterized by a highly structured and formal place of work. 

Employees’ behavior is governed by clear rules, clear lines of 

decision-making authority, standardized rules and procedures, 

control and accountability mechanisms are valued as the keys to 

success. The market culture is result-driven and focuses on job 

completion. People in such organizations are competitive and goal 

oriented. Long-term focus is on competitive action and 

achievement of measurable goals and targets. Success is defined 

by market share and penetration (Williamson, 1975; Ouchi, 1981). 

The Clan culture is named because of its similarity to family-type 

organizations, where shared values and goals, cohesion, 

participation and individuality highly characterize clan-type firms. 

These organizations are like extended families and leaders are 

considered to be mentors or even parental figures. They place a 

premium on teamwork, participation and consensus, and corporate 

commitment to employees (Cameron & Quinn, 1999). The 

adhocracy culture was developed to deal with the fast-paced and 

volatile business environment. Social, economic, and 

technological changes made older corporate attitudes and tactics 

less efficient. 

         The Competing Values Framework Applied to the Church 

Context 

         Business organizations and the church are different, and 

what is true about some aspects of organizational culture in a 

business context may not have a direct correlation to the church 

because it neither supplies good nor services nor controls them 

(Boggs & Dail, 2010) According to Cameron and Quinn (1999) 

when the Competing Value Framework (CVF) is applied to the 

church shows that a  church with a strong hierarchy dimension is 

likely to be formalized and structured where procedures and rules 

govern what people do and the long-term concern being stability 

and smooth operations. A church with a strong market dimension 

will be primarily a results-oriented organization. The glue that 

holds the church together is an emphasis on success in 

accomplishing its mission. The long-term focus is on the 

achievement of measurable goals and targets. Success is defined 

in terms of accomplishing goals in community outreach.  The 

church encourages energetic work toward achieving its goals and 

mission. The primary characteristics of the clan dimension of 

organizational culture in a church are a focus on internal 

maintenance, concern for people, and sensitivity to members. The 

church would likely be a very friendly place where people share a 

lot of themselves, as in an extended family. This dimension 

emphasizes the long-term benefit of developing employees and 

volunteers and attaches great importance to cohesion and morale.  

A church with a strong adhocracy dimension is a dynamic and 

creative place. The glue that holds the organization together is a 

commitment to creativity and innovation. The church’s long-term 

emphasis is on growth and expanded outreach. 

 

Empirical Literature on Organizational Culture and Church 

Performance 

         Boggs and Fields (2010) conducted an exploratory study on 

organizational culture and the performance of Christian churches 

in America. The study explored alternative models of the 

relationships of four dimensions of church performance using data 

provided by staff and pastors describing 53 churches. This study 

explored the relationship between organizational culture and 

organizational performance in local churches. The study applied 

the CVF to characterize church culture and a balanced scorecard 

approach to measuring church performance. 

         Within the churches studied, the best-fit model contained 

nine statistically significant paths from dimensions of 

organizational culture to church performance measures. Six of 

these paths were consistent with its hypothesized model and three 

were developed during the model evaluation process. In the best-

fitting model, the relative strength of the market and clan culture 

dimensions affected only one measure each of the seven 

performance measures included in our analysis. 

         Of the four culture dimension, adhocracy positively 

influences the largest number of church performance measures. 

The primary emphasis of the adhocracy culture dimension is a 

high degree of flexibility and individuality. Adhocracy tended to 

foster an innovative and creative organization, where members 

and leaders emphasize being on the leading edge. Innovation in 

local and world missions programs may, in turn, lead to higher 

levels of member involvement and willingness to contribute 

support for world missions. Churches with higher levels of the 

adhocracy dimension may be willing to devote resources to 

assuring that church staff members have development 

opportunities. Curiously, the relative strength of the adhocracy 

dimension is negatively related to Sunday school attendance. 

 

The concept of Church Leadership 

         Leadership determines the direction and the performance of 

any church and is the most critical factor of church growth. 

Leaders provide guidelines and they motivate their followers to 

accomplish tasks (Gill, 2006). For the current study, the following 

definition of leadership will be applied: Leadership is a process 

whereby an individual influence a group of individuals to achieve 

common goals (Northouse, 2007). This definition is best suited for 

this research due to the ongoing interaction between leaders and 

followers due to the short communication lines and the flatter 

organization structure that is prevalent in many church 

organizations. 

 

Types of Leadership Styles Adopted in Churches 

         Different leadership styles exist in work environments. 

Advantages and disadvantages exist within each leadership style. 

The culture and goals of an organization determine which 

leadership style fits the firm best. Denison and Spreitzer (1991) 

holds that good relationship between leader and follower is the 

most important factor that makes life easy for the leader in terms 

of influencing and exercising control over his/her situation. In the 

context of the church, servant leadership is expected to be more 

prevalent as exemplified by Jesus Christ. 

 

Servant Leadership 

         The leader is the servant to the followers, leads by example 

and works for the good of the followers by empowering them by 

putting their interests before his own (Greenleaf & Spears, 2002). 

This is the leadership style that the church esteems in conforming 

to Christ who is the leader of the church. “The servant-leader is a 
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servant first.  According to Greenleaf (1970), it begins with the 

natural feeling that one wants to serve, to serve first. 

 

Conclusion 

         The literature review sets the stage for a better understanding 

of culture and leadership performance and their interaction that 

will be very helpful for the study. The researcher believes that 

there is an appropriate leadership style that will ensure that 

churches grow in all dimensions to fulfill the mandate of the 

church to make Disciples of Christ in ways that will also impact 

the communities where the churches operate. As leaders become 

aware of the influence of organizational culture on leadership 

performance and also the people they lead, they will be much 

empowered to strategically engineer their organizational culture to 

support their work. 

 

Factors Influencing Culture in Organizations 

         The culture of an organization is as a result of the interaction 

of the different factors that are the sources of culture which 

include: communication, top management support and policy and 

procedures. Organizational culture is based on the understanding 

of the practices, work ethics, goals and company task by everyone 

within the business.  

         Surveillance and ethical communication add to 

organizational culture by shaping employee conduct and their 

insight into the value the organization places on them (Eisenberg, 

Eric, Goodall & Threthewey, 2010). Ethical communication 

encompasses passing on precise information in an opportune and 

ethical way 

         Top management support towards adopting an effective 

culture is also crucial. Top management should offer support and 

encouragement to their subjects. Schein (1992) argue that it is the 

firm’s leadership and their actions that promote a culture, a view 

also supported by Tierney et al. (1998). The management 

responsibility is to encourage employees to be more innovative 

and to generate new concepts. Innovative employees are 

recognized and rewarded to encourage other employees to be 

innovative. 

         An organization’s code of conduct contributes to culture and 

is an indicator of the manager’s attitude towards discipline and 

standards. The code of conduct guides as to acceptable labor 

practices as defined by the constitution and regulations of a 

country (Denison & Spreitzer, 1991). 

 

Effect of Culture on Leadership 

         The Leadership of any organization operates within the 

confines of the prevailing culture. The organizational culture will 

either facilitate leadership or limit what the leaders can do. 

Winston and Kathleen (2006) indicate that a leader in an 

organization requires the ability to influence a clear vision and 

mission statement, and followers that are willing to work towards 

achieving the vision but even then, his or her success depends on 

having a supportive culture or a limiting culture. 

 

III. RESEARCH DESIGN AND METHODOLOGY 

         The study used a combination of qualitative and quantitative 

research designs in data collection and analysis (Kothari, 2004, 

Shields & Nandhini (2013).  The target population comprised of 

159 church leaders from 13 church congregations of Outreach 

Hope Churches, in Nairobi, Machakos and Turkana Counties. The 

breakdown was 27 pastors, 27 elders, 64 deacons and deaconesses 

and 41 ushers.  The stratified random sampling method was used 

(Orodho & Kombo 2002; Kothari 1985) to select a 20% sample of 

the target population giving 33 leaders made up of  6 pastors, 6 

elders,  13 deacons and deaconesses and 8 ushers. 

         The research instrument used was a self-administered 

questionnaire. Validity and Reliability of the instrument were 

tested before use. For reliability the Pearson correlation formula 

was applied which gave a correlation of 8.5 (Borg and Gall 1989 

and (Mugenda & Mugenda 1999). 

The four culture types—Clan, Hierarchy, Adhocracy, and Market 

were measured using the Cameron and Quinn (1999) 

“Organizational Culture Assessment Instrument” (OCAI) which 

was modified to adapt it to a local church context. Since OCAI is 

oriented toward business firms there was a need to modify using 

words applicable to a church context. As suggested by Cameron 

and Quinn (1999), the study used a version of the OCAI to obtain 

responses on a 7-point Likert scale. 

         The researcher visited all the church offices and 

administered the questionnaires.  In Turkana County where some 

of the leaders picked were illiterate, they were interviewed and 

assisted by research assistants to fill in their questionnaires.  

         The respondents were free to consult church records for 

measures of attendance, income, and percentage of ministerial 

staff time spent in planning, number of new ministries and 

activities, church staff, leaders who had attended training, 

members that tithe, growth in number of members, missions 

support, and the percentage of members involved as they filled the 

questionnaire 

 

Data Analysis 

         Descriptive statistics analysis was done using Statistical 

Package for Social Sciences (SPSS). The quantitative data were 

then coded to enable the responses to be grouped into various 

categories. Data were grouped into frequency distribution to 

indicate variable values and number of occurrences in terms of 

frequency. Frequency distribution tables were informative to 

summarize the data from respondents. Tables and other graphical 

presentations were considered appropriate for presenting the data 

collected for ease of understanding and analysis.  

 

IV. FINDINGS, DISCUSSION AND 

RECOMMENDATIONS 

          Out of the 33 questionnaires that were distributed 30 were 

returned giving a response rate of 90% which was considered 

sufficient for making a generalization. The returned questionnaires 

indicated that 19 were male and 11 female giving a representation 

of 65% and 35% respectively. This implies that majority of the 

respondents were male. The respondent’s age representation was 

20-30 years 8; 31-40 years 18; 41-50 years 3 and over 50 years 3; 

representing 27%, 60%, 10% and 3% respectively. The majority 

of respondents (60%) were in the middle age bracket of 32- 40 

years. 

          The positions held by respondents showed that senior 

pastors were 11. Associate pastors 7; elders 4; deaconess 1; 

deacons 5 and lay leader 1; representing 37%, 23%, 13%, 4%, 16% 
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and 7% respectively.  Majority of the respondents were senior and 

associate pastors (60%) and hence they understood the impact of 

organizational culture and servant leadership on the performance 

of Outreach Hope Church. 

         The respondent’s level of education was established to be 2 

(6%) had a Master’s degree, 4 (13%) bachelor’s degree; 21 (70%) 

diploma and 3 (10%) primary level of education. Majority of the 

respondents had a diploma and above and thus were able to 

understand and interpret questions in relation to the influence of 

organizational culture and servant leadership on the performance 

of Outreach Hope Church. 

         The number of subordinates reporting directly to 

respondents showed that 9 (30%) had no one reporting to them; 3 

(10%) had 1-3 reporting to them; 6 (20%) had 4-6 reporting to 

them; 1 (4%) 7-9 reported to them and 11 (36%) had over 10 

subordinates who reported to them.  The findings revealed that 

there lack a consistent pattern on the number of subordinates who 

reported directly to the respondents. It is thought that was 

influenced by the position of respondents and the nature of work. 

         The respondents’ duration in the church revealed that none 

had been in OHC for more than 20 years. The responses showed 

their duration to be: 3 (10 %), 16-20 years; 8 (27%) 11-15 years; 

14 (47%) 6-10 years and 1 (3%) 1-5 years. It was also established 

that 4 (13%) had been there for less than one year.  

         The majority (84%) of the respondents had been members of 

the church for more than 6 years which implies that they had 

served in the church long enough and thus understood how 

organizational culture influenced the performance of the church. 

 

Organizational Culture 

         The study evaluated the various parameters of organizational 

culture using a 7 points Likert Scale (7 - Strongly agree, 6 – agree, 

5-Moderately Agree, 4– Neutral, 3 – moderately disagree, 2 – 

disagree and 1 – strongly disagree) to establish the extent of its 

application in Outreach Hope Church.  On dominant 

Characteristics of the organization, the responses were as 

indicated in Appendix 1.  The respondents moderately agreed that 

the organization; was a major concern,  it was controlled and 

structured by formal procedures, dynamic and innovative and a 

personal place, with mean scores 5.40, 5.37, 4.67 and 4.60 

respectively and standard deviation of 1.67,1.09, 1.52 and 1.81 

respectively. On the organizational leadership implemented, a 

majority of respondents agreed that leadership was generally 

considered to exemplify mentoring and nurturing, with a mean 

score of 6.13 and a standard deviation of 0.86. Further, the 

respondents agreed moderately that leadership in the organization 

was generally considered to exemplify; smooth-running 

efficiency, innovation and risk and results-oriented focus, with 

mean scores of 5.53, 5.47 and 5.03 respectively and standard 

deviations of 1.11, 1.11 and 1.69 respectively ( Appendix 2). 

         On human management, the respondent agreed that the 

dominant management style is characterized by teamwork and 

participation with a mean score of 5.53 and the standard deviation 

of 1.46.  

         They further moderately agreed that other management 

styles are characterized by; high demands and achievement, 

individual risk-taking and security position and stability in 

relationships, with mean scores of 5.40, 4.97 and 4.80 respectively 

and standard deviation of 1.28, 1.27, and 1.32 respectively 

(Appendix 3).  Appendix 4 shows the respondents views on what 

holds the organization together.  They agreed that the glue that 

holds the organization together is; loyalty, goal achievement and 

formal rules, with mean scores of 5.63, 5.53 and 5.53 respectively 

and the standard deviation of 1.27, 1.14 and 1.11 respectively. 

Further, the respondents moderately agreed that the glue that holds 

the organization together is a commitment with a mean score of 

5.27 and the standard deviation of 1.1 

 

Strategic Emphasis 

         The respondents were asked to indicate the extent to which 

the strategic emphasis parameters as part of the organizational 

culture were implemented.  The responses are as indicated in 

Appendix 5. The respondents agreed that the organization 

emphasized; human development, acquisition of new resources 

and community actions, with mean scores of 6.03, 5.63 and 5.57 

respectively and the standard deviation of 1.19, 1.40 and 1.28 

respectively. Further, the respondents moderately agreed that the 

organization emphasized permanence, stability and smooth 

operations with a mean score of 5.40 and a standard deviation of 

1.65. 

 

Critical Success 

The respondents’ views on the implementation of critical success 

parameters as part of the organizational culture are presented in 

Appendix 6. They agreed that the organization defined success on 

the basis of; development of human resources, success in the 

community, and efficiency, with mean scores of 6.07, 5.83 and 

5.53 respectively and standard deviation of 1.26, 1.26 and 1.27 

respectively. They further moderately agreed that the organization 

defined success on the basis of a new ministry with a mean score 

of 5.23 and standard deviation of 1.63. In order of priority there 

OHC views success in terms of the development of human 

resources, community involvement, efficiency and new ministries. 

Organizational Performance 

         The study sought to determine the effectiveness and 

performance of the church in relation to organizational culture and 

servant leadership, by utilizing the Balanced Score Card 

Perspectives, which includes: Financial Perspective, Customer 

Perspective, Internal Business Process and Learning and Growth. 

On financial perspective 17 (56%) of respondents agreed that the 

church was not doing well financially while 13 (43% ) agreed it 

was not doing well. The majority thought the church was not doing 

well financially. The main reason given was that church expenses 

exceeded the income from church members leading to a reliance 

on foreign donations. Financial success would mean that the 

church was self- reliant which was not the case with OHC. 

         Considering the level of tithing and offering in the church 13 

(43%) of the respondents indicated it was average, 12 (40%) 

indicated it was poor, 3 (10%) indicated it was high and 2 (7%) 

indicated it was very poor. The majority was therefore of the view 

that tithing and offering at Outreach Hope Church were average. 

As a consequence of this, the church can only manage to cater for 

its recurrent expenditure and is not able to meet its capital 

expenditure for growth and expansion. 

         The respondents were requested to indicate whether they 

were aware of their church financial picture, out of which 26 

(87%) indicated they were aware while 4 (13%) were not aware. 

This was an indication that the church shared its financial reports 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10119
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020              165 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10119    www.ijsrp.org 

and records with the church members, which is a sign of 

transparency and a motivation for members to commit to giving. 

Customer/Members Satisfaction 

         The study sought to determine the effectiveness and 

performance of the church from a customer/members satisfaction 

perspective. The respondent's views on the relationship of the 

church and its members, indicated that 17 (57%) it was good, 8 

(27%) it was average, 4 (13%) it was very good and only 1 (3%) a 

indicated it was poor. The majority of respondents (70 %) were of 

the view that the Church maintained a good to a very good 

relationship with its members. 

         On whether the respondents were satisfied with the way in 

which the church ran its services, 26 (87%) indicated they were 

satisfied while 4 (13%) were not satisfied. The findings further 

revealed that the majority of the respondents participated in most 

of the church programs.  

         This included outreach events in the community where 23 

(77%) indicated that they were involved and only 7 (23%) were 

not involved. Further, the findings revealed that church members 

were contented with the church services. This created a platform 

to attract new customers and church stakeholders. 

 

Church Growth in Terms of Membership 

         An important factor in any church is its growth in terms of 

membership. The respondents view on this was 18 (60%) thought 

the rate of OHC growth in terms of membership was slow, 7 (23%) 

indicated that it was fast and 5 (17%) indicated that it was very 

slow. The majority 77% were of the view that church growth in 

terms of membership was slow to very slow. This view was 

reinforced by the number of new members on average that they 

thought joined the church on a monthly basis. The respondent's 

views were, 25 (83%) thought that the numbers of new members 

on average that join the church on a monthly basis was 1-5, 4 

(13%) indicated 5-10 and 1(4%) indicated 10-15. From the 

responses, the number of new members on average that joined the 

individual church congregations on a monthly basis was thought 

to be between 1 and 5. To improve in this the respondents thought 

that more evangelism and community engagement activities by the 

church were required.  

         The number of active members in a church is a good 

determinant of ownership. The respondents view of active 

members in their congregations were 11(37%) indicated that the 

number of active church members in their local congregation was 

between 30-60, 10 (33%) indicated between 60-90) members, 8 

(27% ) indicated that they were between 10-30 members and 

1(3%) indicated that they were over 90 active church members.  

This was an indication that the average number of active church 

members in a majority (70%) of the congregations was between 

30 and 90. 

 

Internal Business Processes 

          Awareness of the effectiveness and performance of the 

church from a customer satisfaction perspective is important to 

church leadership. With regard to whether the church had a 

documented constitution and by-laws and a manual for procedures 

and practice, the respondents 30(100%) agreed that the church had 

a documented constitution and by-laws and a manual for 

procedures and practice. 

         The respondents were requested to indicate the average 

proportion of their ministerial time they spend to plan for church 

activities. Several respondents indicated that they spent at least 40 

per cent of their time planning for church activities. 

         On whether the church trained its leaders, a majority of the 

respondents indicated that the church trained its leaders through 

training programs that were aimed at improving the leader’s 

knowledge and skills in various aspects of leadership. 

         Majority 20 (65%) of the respondents indicated that the 

church had exposed them to more than 5 training in the course of 

the last one year. However, this depended on the role played by 

the respondent in the church. Further, it was revealed that more 

than 10 (35%) people had been trained in the church in the last one 

year. Concerning the impact that the training had on the church 

leaders, a majority of the respondents indicated that it improved 

their leadership and communication skills and their ability to serve 

as servant leaders. 

 

Innovation and Learning 

         On the effectiveness and performance of the church from 

innovation and learning perceptive, the respondents views on 

whether church programmes were structured to meet the needs of 

the members indicated that, 28 (93.3 %) agreed that the church 

programmes were structured to meet the needs of the members and 

only, 2 (7%) disagreed. This was an indication that the church 

programs were tailor-made to meet to meet the needs of their 

members. With regard to whether the church entertained and 

encouraged new ideas and initiatives from members, the 

respondents agreed that the church entertained and encouraged 

new ideas and concepts from its members. Whether the church had 

established new ministries in the last two years, 15 (50%) agreed 

while the other 15 (50%) disagreed. Those who agreed outlined 

several new ministries that the church had established in their 

congregations in the last two years. They included couples 

ministries, discipleship of new converts, teen’s ministry, youth 

seminar, couples meeting and children ministry. The respondents’ 

views on how often the church should introduce new church 

ministries and activities showed that 20 (67%) preferred yearly, 4 

(14%) semi-annually, 3(10%) quarterly, 2 (6%) not at all and 1 

(3%) monthly. The majority were of the view that the church 

should introduce new church ministries and activities on an annual 

basis. 

 

V. SUMMARY OF FINDINGS 

         The findings reveal that organizational leadership was 

implemented in Outreach Hope Churches as part of organizational 

culture. The Hierarchy Culture is the organizational culture being 

applied, characterized by structured and formal place of work; 

clear set of rules and procedures used in governing the behavior of 

employees and focused in goal achievement and commitment. The 

culture has contributed positively towards the development of 

human resources, success in the community and improved 

efficiency in its activities. The church defines its success in terms 

of new ministries 

         On organizational performance, from a financial 

perspective, tithe on a consistent basis was average, From 

customer perspective members were satisfied with the manner the 

church-run its services, most took part in its programmes and from 
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learning and innovation  perspective respondents confirmed that 

the church had exposed them to more than five training programs 

in the course of the last one year, which had a positive impact on 

their performance by improving their leadership skills and 

knowledge. The findings further revealed that programs were 

structured to meet the needs of their members and the church 

entertained and encouraged new ideas and concepts from its 

members. Church established new ministries in the last two years.  

The Church should introduce new church ministries and activities 

on an annual basis. 

 

VI. DISCUSSION OF FINDINGS 

         The results showed that Outreach Hope Church utilized a 

hierarchy culture which had well-defined formal rules to guide the 

church members and the activities of the church. These findings 

are consistent with the argument put forward by Randeree and 

Chaudhry (2012) that in a hierarchy organizational setting there 

are clear rules and regulations that are used to guide the conduct, 

the behavior and actions of individuals. This makes it easy to 

effectively manage and align individuals towards a common goal. 

           Organizational culture impacted positively on the success 

of the community and development of human resources. This 

enables the church to grow and expand its ministry since it had a 

culture that supported its activities and functions. These findings 

coincide to Cameron and Quinn’s model which stipulates that 

churches with a strong hierarchy culture dimension with an 

established framework and procedures to easily govern people. 

This is also consistent with the observations made by Schein 

(2004) who indicated that culture was the cornerstone towards 

growth and success of the church and in particular the 

development of human resources. 

         The findings revealed that organizational culture contributed 

towards improved organizational performance. Majority of the 

followers indicated that they were satisfied with the services of the 

church especially the way preaching was conducted. Further, 

training and development programs were found to be effective in 

enhancing the performance of church leaders. These findings 

conform to the Schein (1995) who indicated that organizational 

culture was a key contributor towards improved organizational 

performance. 

 

VII. CONCLUSION 

         The study concludes that Outreach Hope Churches adopted 

Hierarchy Culture which was characterized by structured 

procedures and processes that were applied to govern the behavior 

of the employees. The culture found in the church focused on the 

realization of goal and commitment. Organizational culture was 

revealed to have a positive impact on the performance of Outreach 

Hope Churches in Kenya. Culture influenced the development of 

human resources and success in the community. Further, the study 

concluded that organizational culture impacted positively on the 

organizational performance of Outreach Hope Church. The church 

attained an average contribution from tithe and offerings. Most of 

the followers were satisfied with the manner in which the church 

ran its services. Further, it was revealed that that the church 

conducted regular training and development programs that 

impacted positively on the performance of servant leaders. 

 

VIII. RECOMMENDATIONS 

         The study recommends that Outreach Hope Churches should 

cultivate a culture of servant leadership that is intended to establish 

a good relationship between the followers and the church. This 

will inspire, encourage and motivate the Christians to abide with 

Christian teachings and impact positively on the performance of 

the church. 

         The church leaders should lead by examples by upholding 

Christian teachings, morals and values.  They should act as key 

pillars in guiding Christians to embrace the cultural values and 

norms in their lives especially when participating in church 

services and activities. This will create a platform for the growth 

of the church in terms of membership, tithe and offerings and 

ministries. 

         The study recommends that church leaders should pay close 

attention to influence the organizational culture as a way of 

impacting on the performance of the church. There are aspects of 

the other types of culture that can impact positively on 

performance and the church leaders should seek to understand and 

shape the culture of the organization for better performance. The 

clan culture creates a warm environment that is friendly where 

followers feel accepted which will attract other followers. The 

market culture encourages focus on achievement of results and 

therefore directly impacts on performance. The adhocracy culture 

encourages innovation and initiative where members feel 

motivated to come up with new ideas of ministry that will bring 

growth to the church. While the hierarchy culture is more 

prevalent, when the leaders become more aware of the culture and 

understand the influence of the different types of cultures, they 

will use the knowledge to shape the culture in their congregations 

for achieving better performance in the church. 

         Finally, the study recommends that the church should 

involve church members in Outreach events in the community. 

This will assist in establishing good relationships and strong bonds 

between the church and the followers. In so doing, the church 

members will feel more accepted in the church, and this might 

attract more followers and impact positively on church 

performance. 
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Appendix 1: Dominant Characteristic of OHC 

 N Mean Std. Deviation 

The organization is a very personal place. People seem to share a lot to 

themselves 
30 4.60 1.81 

The organization is a very dynamic and innovative place 30 4.67 1.52 

The organization is very results oriented. A major concern 30 5.40 1.67 

The organization is very controlled and structured place. Formal 

procedures 
30 5.37 1.09 

Valid N (listwise) 30   
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Appendix 2: Organizational Leadership 

 N Mean Std. Deviation 

Leadership considered to exemplify mentoring 30 6.13 0.86 

Leadership  considered to exemplify innovating 30 5.47 1.11 

Leadership  considered to exemplify results oriented focus 30 5.03 1.69 

Leadership exemplify smooth-running efficiency 30 5.53 1.11 

Valid N (listwise)           30   

 

Appendix 3: Management of Human Resources 

 N Mean  Standard 

Deviation 

Management style is characterized by team work 30 5.53 1.46 

Management style is characterized by individual risk-taking 30 4.97 1.27 

Management style is characterized by high demands and achievement  30 5.40 1.28 

Management style is characterized by security of position 30 4.80 1.32 

Valid N (listwise) 30   

 

 

 

Appendix 4: Organization Glue 

 N Mean Std. Deviation 

The glue that holds the organization together is loyalty 30 5.63 1.27 

The glue that holds the organization together is commitment 30 5.27 1.11 

The glue that holds the organization together is emphasis on goal 

achievement 
30 5.53 1.14 

The glue that holds the organization together is formal rules 30 5.53 1.11 

Valid N (listwise) 30   

 

Appendix 5: Strategic Emphasis 

 N Mean Std. Deviation 

The organization emphasizes human development 30 6.03 1.19 

The organization emphasizes acquiring new resources 30 5.63 1.40 

The organization emphasizes community actions and achievement 30 5.57 1.28 

The organization emphasizes permanence and stability 30 5.40 1.65 

Valid N (listwise) 30   

 

 

 

Appendix 6:  Critical Success Parameters 

 N Mean Std. Deviation 

The organization defines success on the basis of dev. of human 

resources 
30 6.07 1.26 

The organization defines success on the basis of new ministry 30 5.23 1.63 

The organization defines success on the basis of succeeding in 

the community 
30 5.83 1.26 

The organization defines success on the basis of efficiency 30 5.53 1.27 

Valid N (listwise) 30   
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ABSTRACT 

Malnutrition remains a significant but intriguing consequence of HIV and TB infections. This study was set to 

evaluate the Nutritional Indices of Human Immuno Deficiency Virus and Tuberculosis positive pregnant Women. A 

total of four hundred (400) subjects were recruited for this study which comprised of 150 HIV positive pregnant 

women, 150 TB positive pregnant women and 100 apparently healthy women which served as the control. Whole 

blood samples (6mls) were collected using standard procedures and were distributed; 2ml into fluoride oxalate 

vacoutainer for glucose estimation and 4ml into plain tube for Biochemical tests. The results of this study showed 

that the mean values of Glucose for HIV positive pregnant women (93.40±8.41mg/dl) and TB positive pregnant 

women (93.90±7.02 mg/dl), were significantly higher (p<0.05) as compared to the control (88.43±7.22 mg/dl). Total 

Protein values of HIV (8.44±1.39 g/dl) and TB (8.44±0.54 g/dl) subjects was significantly higher (p<0.05) as 

compared to the control (7.37±1.16 g/dl), while the albumin values of HIV (4.59±0.78 g/dl) and TB (5.06±0.38 g/dl) 

subjects was significantly higher (p<0.05) as compared to the control (3.75±0.55 g/dl).  The mean values of 

Globulin for both HIV and TB pregnant subjects was statistically not significant (p>0.05) as compared to the 

control. Similarly, Calcium was significantly reduced (p<0.05) in HIV positive subjects (7.49±1.36 mg/dl), while 

being significantly higher for TB positive pregnant subjects (9.69±0.49 mg/dl) as compared to the control 

(9.19±0.64 mg/dl). Therefore, this study revealed significant alterations in the nutritional indices of HIV and TB 

positive pregnant women revealing the various nutritional deficiencies associated with HIV and TB; hence will 

serve as basis for continuous monitoring and follow-up for these patients. 

Keywords: Nutrition, Pregnancy, Nutrition, Infections 

I. INTRODUCTION 

regnancy has been described as the stage for the development of offspring inside a woman after sexual activity or 

the use of assisted reproductive technology (Abman and Steven 2011; Wylie, 2015). The time of childbirth usually 

occur within the 40th week of pregnancy tracing from the last menstrual cycle of woman (Abman and Steven 2011). 

The offspring that develops during the first eight weeks after conceptions is described as the embryo and at this 

point the fetus starts to develop to the delivery period (Abman and Steven 2011). Pregnancy is typically divided into 

three trimesters. The first trimester runs from the first week to the twelfth week with conception included. The 

second trimester is from week 13 through 28 (WHO 2015). The third trimester is from 29 weeks through 40 weeks 

(WHO 2015).  Pregnancy is greatly improved by prenatal care which involves the use of folic acid, drug and alcohol 

avoidance, consistent exercise, blood examinations and regular physical examinations.  

P 
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Human Immunodeficiency Virus and tuberculosis infections have reached epidemic proportions in Nigeria, where 

increasing numbers of people now die from these diseases. Malnutrition remains a significant but intriguing 

consequence of HIV and TB infections. It is estimated that about one-third population of the world is infected with 

Mycobacterium Tuberculosis, the Bacillus that causes tuberculosis (TB). Coupled with the pandemic of Human 

Immunodeficiency Virus (HIV), TB is an important cause of morbidity and mortality worldwide (Corbett et al., 

2003).  It was also estimated by the World Health Organization that there were over 40 million people living with 

HIV/AIDS in the world in 2003 (UNIAIDS/WHO, 2003). According to UNAIDS, approximately 17 million women 

worldwide that are aged between 15 and 49 years are HIV positive. Most (55%) live in sub-Saharan Africa. Despite 

the fact that many women of reproductive age are HIV positive, few studies have investigated the relationship 

between HIV infection during pregnancy or lactation with a focus on maternal nutritional status and health. In most 

trials in HIV-positive pregnant women, the primary focus has been the effect on the infant rather than the HIV-

positive mother (Saadeh, 2004). Among the people who are dually infected with Mycobacterium tuberculosis and 

HIV, more than 70% live in sub Saharan Africa, a region with the highest TB incidence rate (290 per 100,000 

population) (Corbett et al.,2003). It has been known for many years that nutritional deficiencies can lead to increase 

susceptibility to infectious diseases (King, 2000). TB and HIV infection frequently occur together and can result in 

muscle wasting (Lettow Van et al., 2004). The wasting in turn affect the inflammatory response, suppresses cellular 

immunity, and aggravates the severity and outcome of disease (Failla, 2003).  

Furthermore, the best markers of better health in pregnancy reside on the level of good nutrition by the pregnant 

mother. Nutrient intake and proper planning of the dietary intake determines the nutritional level during pregnancy 

(ACOG, 2010). Most organs and systems of the fetus develop during conception; therefore these systems and organs 

are maintained from the energy acquired through nutrients by the mother during circulation and metabolism. It 

therefore becomes essential that adequate nutrients be taken by the pregnant mother to maintain a healthy living 

(ACOG, 2010). The development and growth of a baby however is improved as a result of increased intake of 

nutrients by the mother and consequently assist the mother to be well acclimatized with changes which will improve 

the health of the baby. In addition, it is well established that proper dietary habits will likely reduce in the incidence 

of pregnancy complications; and hence tend to make more healthy babies (Huston et al., 2000). Various medical 

anomalies experienced by pregnant mothers ensue as a result of poor nutrition and protein energy malnutrition. 

However, a good number of chronic ailments such as arthrosclerosis, diabetes mellitus, cancers and hypertension 

have been reported to have likely increased as a result of improper dietary inclusions (Crawley, 2004). Furthermore, 

malaria anaemia has been seriously implicated in lieu with poor nutrition which affects mostly rural areas with 

serious socio-economic burden. People in such areas are constantly faced with persistent malaria parasite and 

infestations with helminths (Crawley, 2004). In addition, pregnant mothers who are exposed to HIV virus have 

compromised immune system and as such are implicated to great severity and burden of malaria parasitaemia and 

consequently mortality and morbidity. Fetal growth and survival depends majorly on the nutritional status of 

pregnant mothers (Fawzi, 2007). Little or no attention has been placed on pregnant mothers who reside in rural areas 

considering the fact that their urban counterpart is well acclimatized with the consequences improper nutrition on 

pregnancy (Saxena et al., 2000). Moreover, there is paucity of knowledge and information about the need for proper 

balanced diet for pregnant mothers. In addition, this paucity of knowledge has led to serious pregnancy 

complications such as still births, spontaneous abortions and low birth weight (Sharma et al., 1999).  

II. MATERIALS AND METHODS 

A. Study Area 

This study was carried in Esan land, Edo Central Senatorial District of Edo State in South Southern Nigeria. This 

area is located between latitude '6⁰ 10 and 6⁰ 45’ north of the equator and between longitudes 6⁰ 10’ and 6⁰ 30’ east 

of the Greenwich Meridian (Akinbode, 1983).The 2006 national census put the population of the study area at 

591,534 people Projected to 2014 at 2.8 percent national growth rate, the 2014 population of the study area is 

734,583 (World Gazetteer, 2007). 

B. Study Design 

This study was designed as prospective cross-sectional study to determine the nutritional indices of HIV and TB 

positive pregnant women attending ANC in Irrua Specialist Hospital, Central Hospital Uromi and ANC Clinics 

within Esan Land, Edo State, Nigeria. After obtaining verbal informed consent to be enrolled into the study, two sets 

of blood samples, 2ml and 4ml each were collected into Fluoride Oxalate and plain vacutainer tubes for Glucose 

estimation and Biochemical tests respectively. The height and weight of the subjects were measured using approved 

standard techniques to calculate the BMI. 
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C. Anthropometric Measurement 

The data collected were age, number of pregnancies (gravidity) and the age (trimester) of the pregnancy. Weight and 

height were measured by pre-defined procedure to evaluate the Body Mass Index (BMI) which indicates the usual 

health and nutritional status of individual (WHO, 1995). 

 

D. Ethical Considerations 

Ethical approval was sought from the Ethics and Research committees of Ambrose Alli University, Edo State. Also, 

informed consent was sought from the subjects after explaining the purpose of the study to them. 

 

E. Study Population 

A total of One hundred subjects were recruited for this study which comprised of forty (40) pregnant women 

without HIV and TB (controls), Forty (40) HIV positive pregnant women and twenty (20) TB positive pregnant 

mothers. The subjects were pregnant women attending Antenatal Clinics (ANC) in Irrua Specialist Hospitals Irrua, 

Central Hospital Uromi and ST. Camillus Hospital Uromi, Edo State.  

F. Informed Consent 

A verbal informed consent was sought for from each pregnant woman and control subjects, assuring them of the 

confidentiality of the information provided and results beyond the context of the study purpose. 

 

G. Inclusion Criterion 

Only HIV and TB positive and negative pregnant women attending ANC at Irrua Specialist Hospital Irrua, Central 

Hospital Uromi and ST. Camillus Hospital Uromi who gave verbal informed consent were included in the study. 

 

H. Exclusion Criterion 

All women who refused to give an informed consent and those pregnant women with serious complications 

attending ANC and ART Clinic in Irrua Specialist Hospital, Central Hospital Uromi and ST. Camillus Hospital 

Uromi were excluded from this study. 

I. Sample Collection and Processing 

Whole blood samples (6mls) were collected using standard procedures and were distributed; 2ml into fluoride 

oxalate container for glucose tests and 4ml into plain tubes for Biochemical tests. The sample in the plain tubes were 

allowed to clot and centrifuged at 3000 rpm to obtain the serum. The samples were analyzed using standard 

laboratory methods at the Medical Laboratory Department of St. Camillus Hospital Uromi, Edo State, Nigeria. 

J. Sample Analysis 

Glucose, Total protein, Albumin, Globulin and Calcium were assayed using RANDOX – kit (Abell Kendell method) 

by automation method as described by RANDOX Laboratories, (2010a). Body Mass Index was calculated as Weight 

(kg)/ h (m2). Underweight = <18.5kg/m2, Normal/healthy weight = 18.5 – 24.5kg/m2, Overweight 25 – 

29.9kg/m2and Obesity = 30kg/m2 and above (WHO, 1995). 

 

III. RESULTS 

A total of one hundred (100) pregnant women at different trimesters were recruited in this study, among these were 

40 HIV positive pregnant women, 20 TB positive pregnant women and 40 HIV and TB negative pregnant women 

that served as the control group. The age group 20 – 29 years had the highest number with 65% (26), this was 

followed by 30 – 40 years with 35% (14).  According to the number or occurrence of pregnancy (Parity/Gravidity) 

in the study groups, for No or one (±1) pregnancy; control amounted to 22.5% (9), HIV amounted to 22.5% (9) and 

TB 77.5% (5), while for 2 – 4 pregnancies; control amounted to 77% (31), HIV amounted to 77.5% (31) and TB 

amounted to 75% (15). According to their BMI categorization, none had BMI less than 18.5kg/m2 for all subjects, 

those within 18.5 – 24.9kg/m2  were 47.5% (19), 32.5% (13)  and  60% (12) for control, HIV and TB groups 

respectively, while those with BMI between 25.0 – 29.9kg/m2 were 45% (18), 60% (24) and 40% (8) for control, 

HIV and TB groups respectively. 7.5% (3) of both the control group and HIV group had BMIs of 30.0kg/m2 and 

above (Table 1). 
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The mean values of Glucose for HIV positive pregnant women (93.40±8.41mg/dl) and TB positive pregnant women 

(93.90±7.02 mg/dl), were significantly higher (p<0.05) as compared to the control (88.43±7.22 mg/dl). Total Protein 

values of HIV (8.44±1.39 g/dl) and TB (8.44±0.54 g/dl) subjects was significantly higher (p<0.05) as compared to 

the control (7.37±1.16 g/dl), while the albumin values of HIV (4.59±0.78 g/dl) and TB (5.06±0.38 g/dl) subjects was 

significantly higher (p<0.05) as compared to the control (3.75±0.55 g/dl).  The mean values of Globulin for both 

HIV and TB pregnant subjects was statistically not significant (p>0.05) as compared to the control. Similarly, 

Calcium was significantly reduced (p<0.05) in HIV positive subjects (7.49±1.36 mg/dl), while being significantly 

higher for TB positive pregnant subjects (9.69±0.49 mg/dl) as compared to the control (9.19±0.64 mg/dl) (Table 2).  

The mean values for glucose, total protein, albumin, globulin and calcium of the HIV infected pregnant women in 

the different trimesters were not statistically significant (p>0.05) as compared to the controls (Table 3). 

The mean values for glucose, total protein, albumin, globulin and calcium of the TB infected pregnant women in the 

different trimesters were not statistically significant (p>0.05) as compared to the controls (Table 4). 

Table 1: Demographic Characteristics of the Study Population 

Variables Pregnant 

women 

Control 

(n = 40) 

HIV pregnant 

women 

(n = 40) 

TB  pregnant 

women 

(n = 20) 

Age groups (years) 

20 – 29 26 (65%) 14 (35%) 13 (65%) 

30  –39 13 (32.5%) 25 (62.5%) 7 (35%) 

40+ 1 (2.5%) 1 (2.5%) 0 (0%) 

Gravidity 

±1 9 (22.5%) 9 (22.5%) 5 (25%) 

2 – 4 31 (77.5%) 31 (77.5) 15 (75%) 

BMI (kg/m2) 

<18.5 0 (0%) 0 (0%) 0 (0%) 

18.5 – 24.9 19 (47.5%) 13 (32.5%) 12 (60%) 

25.0 – 29.9 18 (45%) 24 (60%) 8 (40%) 

30+ 3 (7.5%) 3 (7.5%) 0 (0%) 

KEY: n= Number of subjects, Gravidity = Number of pregnancies. Underweight = <18.5kg/m2, 

Normal/healthy weight = 18.5 – 24.5kg/m2, Overweight = 25 – 29.9kg/m2and Obesity = 30kg/m2 and above. 

 

Table 2: Nutritional Indices of HIV and TB Positive Pregnant Women in comparison with the control 

Parameter Control 

(n=40 

HIV 

(n=40) 

TB 

(n=20) 

F-value P-value Sig 

Glucose (mg/dl) 88.43±7.22a 93.40±8.41b 93.90±7.02 b 5.399 0.006 S 

TP (g/dl) 7.37 ±1.16 a 8.44±1.39 b 8.44 ±0.54 c 9.955 0.000* S 

Albumin (g/dl) 3.75 ±0.55 a 4.59 ±0.78 b 5.06 ±0.38 c 34.108 0.000* S 

Globulin (g/dl) 3.65 ±0.80 a 3.85 ±0.10 a 0.59 ±0.76 a 0.77.0 0.466 NS 

Calcium (mg/dl) 9.19 ±0.64 a 7.49 ±1.36 b 9.69±0.49 b 45.414 0.000* S 

Key: NS= Not significant, S= Significant. *= Statistically significant at p<0.05, HIV= HIV positive pregnant 

women, TB= TB positive pregnant women. Mg/dl= Milligrams per Decilitre, n= Number of subjects, g/dl= 

grams per deciliter, TP=Total Protein  
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Table 3: Nutritional Indices of HIV-Infected Pregnant Women Based on Trimesters 

 

Parameter 

First 

Trimester 

n=8 

Second 

Trimester 

n=22 

Third 

Trimester 

n=10 

 

F-value 

 

P-value 

 

Sig 

Glucose (mg/dl) 94.25±8.83 93.32±7.64 92.90±10.42 0.057 0.945 NS 

TP(g/dl) 8.10±0.96 8.62±1.52 8.31±1.44 0.460 0.635 NS 

Albumin (g/dl) 4.71±0.54 4.65±0.76 4.38±0.99 0.502 0.609 NS 

Globulin (g/dl) 3.39±0.85 3.99±1.09 3.89±0.88 1.087 0.348 NS 

Calcium (mg/dl) 7.76±1.21 7.43±1.31 7.54±1.69 0.040 0.960 NS 

Key: *Statistically significant difference between pregnant and non-pregnant women at p<0.05, Sig = 

Significance, NS= Not significant, S= Significant. *= Statistically significant at p<0.05, HIV= HIV positive 

pregnant women, TB= TB positive pregnant women, mg/dl= Milligrams per Decilitre, g/dl= Grams per 

Decilitre,  n= Number of subjects. 

 

Table 4: Nutritional Indices of TB-Infected Pregnant Women based on Trimesters 

 

Parameter 

First Trimester 

(n=7) 

Second 

Trimester 

(n=11) 

Third Trimester 

(n=2) 

F-VALUE P-VALUE  

Sig 

Glucose (mg/dl) 93.14±8.03 95.00±6.96 90.50±4.95 0.384 0.687 NS 

TP(g/dl) 8.01±0.40 8.67±0.49 8.65±0.49 4.591 0.250 NS 

Albumin (g/dl) 5.00±0.29 5.17±0.40 4.60±0.28 2.269 0.134 NS 

Globulin  (g/dl) 3.23±0.78 3.65±0.66 4.55±0.78 2.956 0.079 NS 

Calcium (mg/dl) 9.73±0.36 9.76±0.54 9.10±0.28 1.704 0.212 NS 

Key: Sig = Significance, NS= Not significant, S= Significant, *=Statistically significant at p<0.05, Mg/dl= 

Milligrams per Decilitre, n= Number of subjects, TP=Total Protein 

 

 

IV. DISCUSSION 

Pregnancy causes significant changes in metabolism, fluid balance, organ function and blood circulation which are 

driven by estrogen and the presence of feto-placental unit (Mahmoud et al., 2013). These dramatic changes coupled 

with other illness like HIV and TB influence a wide variety of parameters. Therefore, acknowledging these changes 

is essential when interpreting the result of investigations to diagnose or monitor illness in pregnant women 

(Mahmoud et al., 2013). Furthermore, Pregnancy is a normal physiological process that results in increased plasma 

volume and decreased concentration of circulating nutrient – binding proteins and other micronutrients (Ladipo, 

2000). Adaptation to pregnancy in humans involves anatomic, physiologic and metabolic changes in the mother to 

support and provide her nutritional and metabolic needs and that of the growing fetus (Kalhan, 2000). Several 

concerns have been raised as a result of ART usage during pregnancy which includes potential risk for the exposed 

and uninfected newborn (Floridia et al., 2006). This study was set to evaluate the nutritional indices of HIV and TB 

positive pregnant women in Esan Land, Edo State.  

Disorders of glucose metabolism have been reported in individuals infected with HIV and Borderline diabetes 

mellitus (DM) has been reported with TB causes (Karachunski et al., 1993) and DM has been considered a risk 

factor for TB (Karachunski et al., 1993). In this present study, level of glucose increased significantly in both HIV 

pregnant women and TB pregnant women as compared to controls but there was no significant different between the 

two subject groups. The increase in blood glucose level of the two group as being attributed to the effects of drugs 

use to manage these diseases. For example drugs such as Megestrol acetate and corticosteroids seem to be 

responsible for severe hyperglycemia in HIV infected persons (Dube et al., 2000) while Takasu et al., (1982) 

observed that rifampicin induce an early phase hyperglycemia which he attributed to augmented intestinal 
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absorption. An over dose of isoniazid (INH) may cause hyperglycemia (Mandell and Sande, 1980), while in rare 

circumstances diabetes may become difficult to control in patients on pyrazinamide (Girling, 1982).  

Serum total proteins perform many functions in the body. Due to their various kinds of functions, metabolism and 

site of origin, serum albumin and globulin are subjected to different influences and hence their concentrations vary, 

which is independent of one another. Alterations have been described in hepatic, renal, acute, and chronic infectious 

diseases like tuberculosis and HIV (Aziz et al., 1988). The level of serum protein and albumin increased 

significantly in HIV seropositive pregnant and pregnant women with tuberculosis as compared to control 

individuals. While there was a significant difference in albumin level, there was no significant difference in serum 

protein between the two subject groups (HIV and TB). The hyperproteinaemia observed in this study among HIV 

sero-positive pregnant women is in agreement with the findings of Ikekpeazu et al., (2012) and Akinpelu et al., 

(2012). But in contrast with the study of Okpa et al., (2015), who observed decrease in total protein level in HIV 

patients. The increased total protein level obtained in our study may be due to increased immunoglobulins as stated 

by various authors (Arinola and Igbi, 1998, Lyamuya et al., 1999, Arinola et al., 2005). Also the significant increase 

observed in pregnant women with TB when compared to the control individual was in agreement with works of 

Sasaki et al., (1999), Yamanaka et al., (2001), Nnodim et al., (2012) and Jemikalajah et al., (2014), but at variance 

with the studies of Adedapo et al., (2006) and Akiibinu et al., (2007) who reported decreased total proteins in 

tuberculosis patients. The increase recorded has been attributed to dehydration and influence of  isoniazid and 

rifampicin employed in the treatment of Mycobacterium tuberculosis (Nnodim et al., 2012).  

Calcium performs a structural role by providing rigidity to skeleton and is also most common mineral in the body 

and makes up 1.9% of the body by weight (Nordin, 1997). From the results of this study, the level of calcium was 

significantly reduced in pregnant women with HIV when compared with controls. This finding agrees with works of 

Kuehn et al., (1999) and Obum-Nnadi et al., (2013) who also reported hypocalcemia in this group of individuals.  

Drugs such as foscarnet, ketoconazole, aminoglycosides and pentamidine have been reported to be related to 

hypocalcaemia in HIV subjects (Perazella and Brown, 1994). Kuehn et al., (1999) also concluded that the decrease 

may be as a result of reduction in vitamin D and potentially, a lack of adequate parathyroid hormone secretion as 

low Bone Mineral Density (BMD) and is prevalent in subjects infected with Human Immunodeficiency Virus. Also, 

there was no significant difference in calcium level of TB pregnant women when compare to the control individuals 

although a slight increase was observed. It has been reported that hypercalcemia is more often encountered during 

the first weeks of antituberculous treatment, when hypercalcemia may be found in approximately 30–50 % of the 

patients (Kitrou et al, 1983). According to Kitrou et al., (1983) hypercalcaemia in patients with PTB seems to be 

triggered by chemotherapy although the mechanism(s) by which anti-tuberculosis treatment affects calcium 

metabolism remains uncertain. 
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Abstract- Water scarcity is a problem that affects all 
developmental aspects, including agriculture, health, education, 
peace, and economic activities.  
          The state of water scarcity problem is increasing due to the 
rise of water demand caused by population growth, urbanization, 
and increase of industrial water usage.  
          The millennium development goals had set targets that were 
not met, and the on-going sustainable development goals were set 
to realize the goals. Water is addressed on most of the SDGs goals: 
clean water and sanitation, life below water, zero hunger, etc.  
          There must be a consideration of investing in the 
community to harvest rainwater from rooftop to supplement the 
available water as this can reduce the problems of water scarcity 
and rainwater runoff that sometimes cause floods, erosion, and 
landslides. The majority of Rwandese have been experiencing 
water scarcity problems to the point of weekly or monthly water 
shortage, and the trend is expected to have an increase due to the 
projected rapid urbanization. There has been an effort to increase 
water supply and implementation of the roof rainwater harvesting 
system by the national government and private sector, trying to 
help in financial assistance. 
 
Index Terms- Water scarcity, rainwater harvesting, water 
treatment, water demand and supply 
 

I. INTRODUCTION 
ater scarcity and stress are reaching worryingly high levels 
worldwide due to the intensive exploitation and pollution 

of water resources (Rojas, Prieto, et al. 2018). 
           The availability of safe drinking water, a vital natural 
resource, is still a distant dream to many around the world, 
especially in developing countries. Increasing human activity and 
industrialization has led to a wide range of physical, chemical, and 
biological pollutants entering water bodies and affecting human 
lives. Efforts to develop efficient, economical, and technologically 
sound methods to produce clean water for developing countries 
have increased worldwide. We focus on solar disinfection, 
filtration, hybrid filtration methods, treatment of harvested 
rainwater, herbal water disinfection, and arsenic removal 
technologies (Aniruddha B. Pandit 2015). 
           Rainwater harvesting and use were once a necessity. 
Systematic rainwater harvesting for domestic use has been 
practiced for thousands of years. Rainwater catchment systems 
can be found in most regions of the world, with adaptations suited 

to local climatic conditions. Despite its long history and ubiquitous 
use, rainwater harvesting is rarely practiced where public and 
private utilities supply safe, abundant, and reliable water. But this 
is changing—the potential for rainwater harvesting is being 
rediscovered as stress on conventional potable water supplies 
increases (Martin R. Yoklic 2005). 
           Rwanda covers an area of 26, 338 Km2 with a population 
of 12,794,412 (NISR, 2018), which is among the countries with 
the highest population density in Africa.  
Rwanda's location is within the equatorial belt. The rainfall 
characteristics for Rwanda are known to exhibit significant 
temporal and spatial variation due to varied topography and the 
existence of large water bodies near the country. However, two 
rainy seasons are generally distinguishable, one centered around 
March-May and the other around October – December.  
           Technically, a country is said to be experiencing water 
stress when the supply quantity per capita per year is below 1700 
cubic meters. If this quantity falls below 1000 cubic meters, then 
the country is experiencing water scarcity. The worst cases are if 
the level is below 500 cubic meters, which are referred to as 
absolute water scarcity. Today Rwanda's water availability per 
capita is 670 cubic meters per capita per year, which classifies it 
as a water-scarce country (Ministry of Natural Resources, 
November 2016). 
           The purpose of this paper is to analyze the water scarcity 
problem in Rwanda and propose a Roof Rainwater Harvesting 
system as a reliable, safe source of water to the Rwandan 
community. 
           Roof rainwater harvesting is currently a globally 
recognized reliable water source for both non-potable usage (toilet 
flushing, irrigation, laundry) and potable use (drinking, cooking, 
showering) after proper treatment. 
           In recent years, over-exploitation of natural water sources 
by anthropogenic activities has led to negative environmental 
effects, and, consequently, to a growing need for developing new 
sources of water. Pressure on natural water sources can be relieved 
by using alternative sources for uses that do not necessarily require 
potable water. One of these alternative sources is onsite rooftop 
rainwater, which may be used for toilet flushing, garden irrigation, 
laundry, car washing, etc. Harvested rainwater is used not only in 
areas where water supply is limited by climate or infrastructure but 
recently also in well-developed, water-ample regions (Friedler, 
Gilboa, et al. 2017). Our study will include the theoretical 
treatment of harvested roof rainwater for portable use. 

W 
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           Rainwater harvesting has been used throughout history as a 
water conservation measure, particularly in regions where other 
water resources are scarce or difficult to access. In recent years, 
researchers and policymakers have shown renewed interest in 
water use strategies due to rising water demand, increased 
investment in conservation (both water and energy), and an 
elevated regulatory emphasis on reducing storm-water runoff 
volumes and associated pollutant loads. In the last decade, as 
interest in the practice has grown, numerous state, municipal, and 
regional agencies have adopted or amended codes and guidelines 
to encourage responsible and active rainwater harvesting 
practices. Besides, researchers from universities and non- 
government organizations, as well as industry consultants, have 
published papers and articles addressing a broad range of topics 
related to the installation, maintenance, costs, and performance of 
harvest and use systems (Chris Solloway 2013). 
 

II. CLIMATE AND PRECIPITATION IN RWANDA 
           Rwanda is a country with a high altitude located in East 
Africa, where rainfall is an essential climate variable. The country 
experience two dry seasons and two rainy seasons, the two rainy 
seasons are September – December (locally known as Short rain 
season) and March-May (locally known as long or heavy rain 
season). 
           Roof op water harvesting is recommended in areas of high-
intensity rainfalls, well distributed over the years (Kumar 2004). 
The warmest annual average temperatures are found in the low 
eastern lying (20 - 21°C) and Bugarama Valley (23 - 24°C), and 
cooler temperatures in higher elevations of the central plateau 
(17.5 - 19°C) and mountains (less than 17°C). Temperatures vary 
little throughout the year. Rwanda experiences a bimodal pattern 
of rainfall, which is driven primarily by the progression of the 
Inter-Tropical Convergence Zone (ITCZ). The ITCZ follows the 
annual progress of the sun as it goes to the Northern Summer when 
the sun crosses the equator around March 21, and the Southern 
Summer around September 23 each year. 
 

Figure 1. Annual rainwater distribution in Rwanda 

 
 
 
 

© Rwanda Meteorology Agency, 2019 
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           According to Rwanda Meteorology Agency, rainfall time 
series (1981-2017) reconstructed from station observations, 
remote sensing, and other proxies. The annual rainfall distribution 
is between 800mm – 1600 mm and above, depending on the 
geographic location. 
           The general climatic pattern reflects two rainy seasons and 
two dry seasons during the year. The annual rainfall per year 
stands at an average of 1200 mm. However, it varies from region 
to region as follows:  
(a) 700 mm to 1400 mm in the eastern plateau and lowlands of the 
west;  
(b) 1200 mm to 1400 mm in central plateau; and  
(c) 1300 mm to 2000 mm in the high-altitude region. 
 
           The fact that Rwanda is endowed the above climatic 
patterns that show the abundance of rainwater, the country's 
households served with improved water supply with 500 meters of 
their home, and 49% spend more than 30 minutes fetching water. 
The situation is most acute in Kigali (the capital city), where the 
current production of about 90,000 m³/day covers only three-
quarters of the demand of about 120,000 m³/day. This water 
scarcity problem shows that roof rainwater harvesting is a reliable 
source of water countrywide to mitigate water scarcity affecting 
the livelihood of the Rwandan population. Furthermore, 
considering the importance of RWH regarding its contribution to 
water scarcity, the Government of Rwanda set policy, legal and 
institutional framework to promote RRWH and to eradicate 
hydrological disasters (article 11 of law no. 20/2011 of 
21/06/2021). 
 

III. WATER DEMAND AND SUPPLY IN RWANDA 
           Rwanda, the country with a population of 12,794,412, as in 
2017, the levels of necessary drinking water access stand at 49% 
in rural areas, compared to 77% in urban areas, of which 36% is 
safely managed. Rwandan national statistics present more 
optimistic data regarding current coverage for water supply: 
86.4% for urban households and 72.4% for rural households in 
2012. However, distance to and reliability of the water sources 
were not taken into account in these data. (IRC 2019) 
 

Table 1. Water tariff per consumption in Rwanda 
 

Tariff by consumption (tax 
exclusive) 

USD / m3 

0-5 m3 0.3 / m3 

6-20 m3 0.36/ m3 

21-50 m3 0.45 / m3 

51-100 m3 0.80 /m3 

Above 100m3 0.93 
Industries 0.80 

 
 

 

IV. OVERALL DESIGN OF ROOF RAINWATER HARVESTING 
SYSTEM 

           There are two sets of inquiries in this. First, how much 
water could be captured using roof water harvesting techniques in 
different types of housing stocks and typical rainfall years, or, in 
other words, what are the hydrological opportunities for roof water 
harvesting? Second, what is the scale at which this technique can 
be adopted in the urban and rural environments; or, in other words, 
what are the constraints in adopting this system in typical urban/ 
rural setting, if the water is available? How far is roof water 
harvesting systems economically viable, and what are the 
considerations involved in the economic evaluation of roof water 
harvesting systems? (Kumar 2004). 
           Rainwater systems, which collect rainfall from the roof 
surface, are an attractive alternative technology, and one of the 
cleanest water resources. Microorganisms can be treated by 
disinfection processes or by inducing a biofilm, but particulate 
matter can only be easily removed with effective storage tank 
design parameters (Kim, Park, et al. 2019). 
           Rainwater harvesting systems consist of 7 major 
components: 1) catchment area, 2) roof wash (first flush/filter) 
system, 3) pre-storage filtration system. 4) rainwater conveyance 
(e.g., gutter), 5) cistern 6) water delivery, and 7) water treatment 
(disinfection/filtration) system (Malcolm Siegel 2008).  
           While designing the Roof Rainwater Harvesting System, 
consideration of household water demand and per capita rainwater 
distribution is a key before deciding on other components such as 
catchment area (roof), gutters, filters, pipes, water pump, water 
tank, and treatment system. 

• Household Water Demand per capita= members of the 
household x 365 days x daily consumption per person 

• Catchment area (roof): In our study context, the 
catchment area is the root surface. The general things to 
consider are household water demand, per capita rain 
distribution, collection efficiency, and roof materials and 
surrounding assessment. 

 
           The first thing to consider is whether enough rainfall can be 
collected to provide sufficient water for the intended use. This 
harvested rainwater depends on the rainfall rate, the catchment 
area, the efficiency of collection, and the water demand. Both the 
average annual rate of precipitation and the length of dry seasons 
must be considered in system design (Malcolm Siegel 2008). 
The annual quantity of harvested rainwater from the roof depends 
on annual rainfall (R), and the area of the catchment (A). An 
estimate of mean annual runoff from a given catchment can be 
obtained using the equation: 
S = R * A.  Where S = Rainwater supply per annum, R = mean 
annual rainfall (R)  
A = Area of the catchment (length (L) x width (B)   
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Figure 2 Rain catchment area 

 
 

Example 
           For a building with a roof size of 10m x 12 m in a location 
with the average annual rainfall of 800 mm 
A=10x12=120m2 

Average annual rainfall (R)=800=0.80 m 
Total annual harvested rainwater=180 m2x0.80m = 96,000 liters 
Due to rain evaporation from the roof, if 70 % of annual rainfall is 
harvested, the volume of harvested water= 96,000 x 0.70 =67,200 
liters 
Average daily water for consumption = 67,200/365 = 184 liters 
per day. 

• Gutters: The installation of gutters is to convey the 
rainwater from the roof to the pre-treatment tank. Gutters 
locally available are semi-circular (PVC materials) or 
rectangular (metal materials), semi-circular is 
recommended to avoid corrosion and for its long-lasting. 
Additionally, gutters need to be supported so that they 
cannot sag or fall off when loaded with rainwater and 
leakage, rain splash or overflow should be considered 
while choosing gutters size. However, the rule of thumb 
says that 1 cm2 is required for every m2 of the catchment 
area (roof). 

• Filters: These are likely to be installed on both pre-
treatment and post-treatment processes, depending on 
factors related to harvested water usage purposes. 

 
           This part of the system keeps large particulates and debris 
from entering the cisterns even after the roof wash system has done 
its job. It may consist of a domed stainless-steel screen placed over 
the inlets leading to the cistern. Pre-storage filters may include leaf 
guards where windblown debris or overhanging trees are 
significant (Malcolm Siegel 2008). 

• First-flush system: Roof wash systems or first flush 
systems is a system for keeping dust and other pollutants 
(bird droppings, leaves) that have settled on the roof from 
reaching the cistern. It is not required for systems 
designed for non-potable water use, but it is required for 

potable use systems. It is designed to purge the initial 
water flowing off the roof during the rainfall (Malcolm 
Siegel 2008). 

 
           First-flush devices should be regarded as an additional 
barrier to reduce contamination, and it is estimated that 20-25 
liters could be diverted. 

• Pre-treatment water tank: This is the expensive main 
component of the system; the amount of harvested 
rainwater will ultimately depend on the volume of the 
storage tank. This paper recommends a polyethylene 
tank, which is the most available and durable in Rwanda; 
it is supposed to be installed above ground for future 
proper cleaning. 

• Water pump: The purpose of this pump is to increase 
water pressure. It can be installed after the pre-treatment 
tank and post-treatment tank depending on the clean 
water installation and gravity-flow. 

• Water treatment (disinfection/filtration) system: The 
treatment process depends on factors related to water 
demand, and water usage purpose (potable or non-
potable). The suggested treatment process includes 
filtration, UV sterilize. 

 
           This is likely to be the most complicated part of the system 
and consists of several components. The design will depend on 
factors related to the intended use (potable or non-potable), water 
demand, and the relationship of the harvested water system to 
supplementary sources of water. Processes include filtration, 
disinfection, and polishing steps, as discussed in more detail later. 
Disinfection may include UV sterilization, ozonation, chlorination 
and filtration systems such as nanofiltration and reverse osmosis. 
Water treatment may take place at the point-of-entry into the 
house, at point-of-use taps, or a combination of both (Malcolm 
Siegel 2008). 

• Post-treatment water tank: This is the reservoir installed 
after treatment process to store rainwater for potable use, 
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its size always depends on water demand. This paper 
recommends a polyethylene tank, which is the most 
available and durable in Rwanda; it is supposed to be 
installed above ground for future proper cleaning. 

           The storage system (tank) choice in terms of quality and 
capacity will depend on available space, materials, annual rainfall, 
household water demand, and financial capability. 
 
Feasible Roof Rainwater Harvesting system and cost in 
Rwanda 
           Numerous storage systems for roof rainwater harvesting 
such as Ferro-cement tank, brick/masonry tanks, artisanal tank 
with plastic liner, metal tank, fiberglass tanks, polyethylene tanks, 
and jerry cans of 20 litters are applicable in Rwanda. However, the 
following observation was made while conducting our study to 
come up with a conclusive recommendation 
 

Table 2 Available Water tank comparison in Rwanda 
 

Description Cost/USD Observation 

Ferro-cement 
tanks 

220 / m3 • Risk of cracking 
which may cause 
leakage 

• Known technology 
• A larger one will 

require excellent 
artisans 

• Not the cheapest 
and durable 

Brick/Masonry 
tank 

165/ m3 • Long life 
• Known 

technology, used 
for larger and 
smaller tack 

• Risk of cracking 
• Expensive and not 

durable 
metal tank 176/ m3 • Exposed to 

corrosion 
• Expensive and not 

durable 
fiberglass tanks 242/ m3 • Long-lasting 

• A limited number 
of suppliers 

• The most 
expensive 

polyethylene 
tanks 

143/ m3 • Widely available in 
Rwanda 

• Light and quick 
installation 

• Require 
foundation or 
other support 
construction 

• Long-lasting and 
affordable due to 
available 
installment 
payment 

• Easy to clean and 
available in many 
sizes. 

 
           After examining different Roof Rainwater Harvesting 
Systems based on available materials and affordability within the 
country  
           The researcher advised that material selection and size 
should be at the core of the purpose of water usage, quantity 
willing to capture, collection surface, estimate indoor and outdoor 
water demand, and the calculated volume of rainfall, etc. while 
designing Roof Rainwater Harvesting System. Additionally, 
considering available materials and affordability, the researcher 
recommended the following rainwater harvesting materials, cost, 
and design. 

• Polyethylene tank: 143 USD/m3 
• Iron sheet (roofing materials): 4.95 USD/m 
• Plastic gutters: 6.6 USD/m 
• Filter: 4.5 USD 
• Water pump: 220 USD 
• 300 ml Diluted bleach "Sodium hypochlorite solution 

(known as Sûr'Eau) = 0.33 USD 
• Water tap = 2.75 USD 
• Polyvinyl Chloride (PVC) Pipe= 8.8 USD/m 
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Figure 3 Proposed roof rainwater harvesting system 

 
 

  
 
 
 
 
 

 
 
 

 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 

V. ROOF RAINWATER POLLUTANTS AND TREATMENT 
PROCESS 

           Physical, chemical, and bacteriological characteristics are 
likely to be found in roof rainwater. Concentrations of fecal 
coliforms deposited by animals on the catchment area (roof) are 
much unavoidable (Rojas, Prieto, et al. 2018). 
           Water may be contaminated by a variety of substances 
depending on the source of the water body, the environmental 
factors, and human activity. Physical contaminants lead to the 
turbidity of water owing to the presence of materials like clay, 
microorganisms, or soil runoff, and particles in water bodies may 
harbor microbes (pathogenic or nonpathogenic). Bacteria enter 
into water bodies mainly in the form of, e.g., animal and human 
wastes or runoff from farms. 
           The process of the Roof Rainwater harvesting system 
includes the collection, conveyance, and storage of rainwater for 
future use (Aniruddha B. Pandit 2015).  
           In our research, it was reported that the quality of harvested 
rainwater depends mostly on the materials used to construct the 
Rainwater Harvesting system and its environmental location. 
Before appropriate treatment, Roof Rainwater characteristics 
include microbes that affect the quality of harvested rainwater, 
metals, and nutrients. 
           The rainwater quality is relatively reasonable but not free 
from all impurities; numerous studies analyzed that roof 
cleanliness and storage system (tank) is critical in maintaining a 
tasty variety of rainwater. The storage system requires cleaning 
and disinfection when the tank is empty or at least once every year. 

 
 
Roof Rainwater treatment for potable use will consist of several 
steps, including filtration, and disinfection. 
           Filtration can begin at the inlet to the cistern using a sand 
filter. Within the house, other cleaners can remove large particles 
such as parasites, while others can remove the smaller viruses.  
Disinfection: There are three methods of disinfection commonly 
used: chlorination, ultraviolet light, and ozonation.  
           Chlorination is often used in combination with the other 
two technologies because a free chlorine residual can be 
maintained in the distribution system, providing on-going 
treatment for viruses. Chlorine is available via chlorine gas, liquid 
sodium hypochlorite bleach, or solid calcium hypochlorite. 
Chlorine gas is corrosive and dangerous and not recommended for 
home systems. The solid Ca-hypochlorite is stable and easy to 
dispense using in-line chlorinators, where solid pellets of tablets 
slowly dissolve. The solid form, however, is very concentrated and 
must be kept in tightly closed containers away from combustible 
materials like oils. Liquid bleach is more practical for most 
homeowners because it is safe and easy to dispense. It is crucial to 
use chlorine that is certified by ANSI/NSF as listed on the NSF 
website. Disinfectants for pools and spas may contain toxic 
compounds such as cyanide and shouldn't be used in drinking 
water systems (Malcolm Siegel 2008).  
           In our study, Diluted bleach "Sodium hypochlorite solution 
(branded as Sûr'Eau) is recommended because it is certified and 
available at the Rwandan Market. The general dosage 
recommended is 0.2 mg/L, water should be kept without use for 
about half an hour after adding diluted bleach. 
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Figure 4 Recommended diluted bleach for rainwater treatment 

 

 
Diluted bleach "Sodium hypochlorite solution." 

 
           Microbes in harvested rainwater may originate from 
different locations depending on the conditions of climate. Rain 
may be affected by the type of wildlife that may come into contact 
with the collection surface. Additionally, it is recognized that birds 
act as a significant source of pathogens; other causes include dry 
deposition or by wet deposition (during rain events). Inappropriate 
design and material selection may promote contributions from 
avian sources and inhibit cleaning activities, thus resulting in 
lower microbial quality of harvested rainwater. 
           Our study has shown that rough roofing surfaces, such as 
asphalt shingles, trap and retain particles and pollutants more so 
than smooth materials and can have a detrimental effect on 
harvested water quality. In addition to the roofing materials, 

gutters have been identified as significant contributors of heavy 
metals to roof runoff, especially Zn and Al. 
           Pre-storage and post-storage treatment processes are most 
likely the cause of a generally better quality of stored water 
compared to roof runoff, and, in many cases, led to compliance 
with potable water guidelines and standards. 
           Numerous studies documented that roof rainwater contains 
a variety of pollutants, including sediment, heavy metals, 
nutrients, and bacteria. Potential treatment options for RWH 
systems include both pre-storage (debris screens, filters, and first-
flush diversion) and post-storage measures (post-storage filtration, 
clariflocculation, and disinfection).  
 

 
Harvested Roof Rainwater treatment system 

Figure 5. Rainwater treatment design 
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VI. BENEFITS AND RISKS FROM THE USE OF HARVESTED 
RAINWATER 

           Rainwater is an alternative water supply that offers several 
benefits, and in recent years has been promoted to improve the 
availability of water for different purposes, particularly in rural 
areas. Nevertheless, certain factors could favor the expansion of 
the Rainwater Harvesting System, and develop and maximize the 
adoption, use, and benefit of systems. When Rainwater Harvesting 
is promoted, the current water supply should be considered. Water 
availability and the supply service determine the purposes to 
which water will be put. In essence, non-potable uses are accepted 
in all localities, whereas potable applications are most accepted in 
areas with fewer supply alternatives (María L. Fuentes-Galván 
2018).  
           In our case study, rainwater users perceive that due to water 
scarcity, they acknowledge Rainwater not only to be an alternative 
supply but also the primary water source for the community and a 
tool to decrease hydrological disasters that disrupt the 
environmental condition. 
           Numerous pieces of evidence significantly advise that it 
might be securer to drink rainwater when effectively harvested 
than water supplied from the public water system in many 
countries. Our research study with community health workers in 
Rwanda showed that drinking water from the municipal supply 
system reported a higher sickness rate than drinking harvested and 
treated roof rainwater. 
           The use of disinfectants such as chlorine has come under 
public health scrutiny in recent years because of the carcinogenic 
disinfection byproducts (DBPs) that are produced by the reaction 
between natural organic matter (NOM) in water and the chlorine 
oxidants. The NOM or Total Organic Content (TOC) of rainwater 
is very low (absent or limited contamination by animal and 
microbial sources); therefore, the risk of DBP formation is more 
moderate in the rain than in-ground or surface waters. The purity 
of properly harvested and treated rainwater, however, carries its 
health risks. The absence of essential nutrients in the rain has 
health implications: lack of calcium and magnesium increases the 
risk of cardiovascular diseases; the lack of fluoride increases the 
risk for dental caries. Care must be taken to include vitamin 
supplements in the diet if harvested rainwater is the sole source of 
drinking water (Malcolm Siegel 2008). 
 

VII. DISCUSSION  
           In many countries, the roof rainwater system is taken as a 
supplement to the public water supply. However, certain 
precautions are required to protect both the roof rainwater 
harvesting system and public water system: 

• Corrosion control: pH should be less than 7.7 to prevent 
likely precipitation of carbonate salts in the pipes and 
pipes joints. This study recommends the use of polyvinyl 

chloride pipes and fittings in plumbing to mitigate 
corrosion. 

• Filters and first flush should be installed to ensure 
turbidity control and prevent pollutants from reaching 
harvested water storage. Additionally, the chlorine unit 
must be installed efficiently to kill bacteria, viruses, and 
protozoans that commonly grow on the collection area 
(roof), water channels (pipes), and rainwater storage 
reservoir (tank). 

Depending on financial capacity by rainwater harvesters, our 
study recommends two water tanks while designing the system; 
the first one is an untreated rainwater tank for non-potable use 
(laundry, toilet flushing, and irrigation). The second one is a 
treated water tank for potable use (cooking, drinking, cooking, 
bathing, etc.). Additionally, the researcher advises color-coding on 
both portable and non-potable systems to ensure successful, 
related harvested rainwater purposes. 
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Abstract- The study area Eiyenkorin and its environs fall 

within the Precambrian Basement Complex of Southwestern 

Nigeria. This research was aimed at geological mapping and 

studying of the different rock units in the area to decipher their 

structural relationships and established their lithologic 

boundaries. Geological field mapping and identification of 

associated structural elements such as strikes of foliations and 

dips, azimuths of folds and joints and orientations of dykes 

were measured using a compass. Ten (10) representative rock 

samples were collected, subjected to thin-section analysis for 

petrographic studies. Field observation shows the area is 

characterized by rocks of the migmatite complex; migmatite-

gneiss, granite-gneiss and banded-gneiss with minor rocks such 

as pegmatites and quartzo-feldspathic veins running 

discordantly across the rocks as dykes. The rocks are medium-

coarse grained texture, varied felsic and mafic bands, 

characterized by migmatite structures like strike-slip fault, 

folds (ptygmatic, concentric and isoclinal). The variable 

thicknesses and associated fold types especially on the 

migmatite-gneiss are a function of the variability in 

metamorphic factors and conditions with distance from source 

area. Macroscopic observation revealed quartz, feldspars, 

biotite and green hexagonal shaped tourmaline crystal 

(associated with granite-gneiss) with the micaceous minerals 

displaying a lustrous shiny surface. On the average, the order 

of mineral abundance in these rocks are quartz (55), feldspars 

(19), biotites (12), accessory minerals (6.5), hornblende (5) and  

muscovite (2.5). Structural interpretations shows fold axis are 

mostly E-W with minor trends in NNW-SSW direction and 

average plunge angle of 27°, joints were mostly NE-SW with 

minor trends in the NW-SE directions. Orientation diagram 

revealed NNW-SSE general orientation with minor trends in 

NE-SW direction and dipping SW of foliations. This is in 

agreement with the general trends of the Pan-African structures 

in the NE-SW orientations. It is obvious from this study that 

structural attributes/orientation of rocks from Eiyenkorin area 

conforms in direction associated many tectonic episodes 

reflecting polycyclic deformation processes and metamorphism 

in the area. 

Index Terms- Eiyenkorin, Geology, Petrography, Migmatite 

structures, Basement Complex 

 

I. INTRODUCTION 

he importance of geological mapping exercise is next to 

the interpretation and understanding of pre-historic, 

modification events or processes and reconstruction of 

geological history of any environment and as such cannot be 

over emphasized. Geological maps is an indispensable tool 

normally employed due to its uniqueness in displaying physical 

and landforms features of a wide range of area on scales that 

could possibly help in the field mapping exercise. Basically, it 

usually consist of relevant information about the topography 

and elevation data of the earth’s surface which in most cases 

are shaded, or coloured to show where different rock units 

occur at or just below the ground surface (Adetayo et al., 

T 
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2013). These shaded or coloured features aid in making proper 

distinctions by creating litho-boundaries of several rock units 

spread within an area of interest to gain a full knowledge of the 

area’s geological endowment.  

The study area Eiyenkorin and its environs situated between 

latitude N 08˚˚23ˈ to N08˚˚27ˈ and longitudes E 04˚27ˈ to E 

04˚˚30ˈ with 41.44 km2 estimated land area belongs to the 

Precambrian Basement Complex (PBC) of Southwestern 

Nigeria occurring east of the west African Craton. Various 

studies (Jones and Hockey, 1964 and Rahaman, 1976) have 

described the geology and characterized the rock units of the 

Basement Complex setting in South-western Nigeria to include 

five major rock units as; 

 

1) Migmatite–gneiss complex is the oldest basement and 

consists of gneisses/biotite gneiss and banded gneiss.  

2) Migmatized meta-igneous units consist of pelitic 

schist, quartzite/quartz-schist, amphibolites, talcose 

rocks, meta-conglomerates as well as marbles and 

calc-silicate rocks in places. 

3) Charnockitic rocks occur as dyke-like bodies and 

circular intrusions emplaced within the migmatite-

gneiss terrain and are composed of quartz, alkali-

feldspars, plagioclase, pyroxene, hornblende, and 

biotite and accessory minerals.  

4) The Older granites occur as plutons and batholiths 

and include rocks varying in composition from 

granodiorites to granite and potash syenites. 

5) Un-metamorphosed dolerite dykes and Pegmatite 

veins occur as tubular, un-metamorphosed bodies 

cutting across foliations in the host rocks and are 

widespread as quartz veins 

These Basement Complex of the south-western Nigeria and 

indeed the Nigeria Basement Complex has been affected by a 

number of orogenic tectonic episodes (Odeyemi, 1981 and 

Annor, 1985) giving rise to the major structural trends in the 

N-S orientation. Garba (2002) also reported that the last stage 

of the Pan-African orogeny is represented by conjugate 

fracture system of strike-slip faults. The study area is underlain 

by the migmatite-gneiss complex rocks comprising banded-

gneiss, granite-gneiss, migmatite-gneiss and intrusions of 

quartzo-feldspathic veins (pegmatites) cutting across the host 

rocks as dykes in the area. These rocks are also characterized 

by faults, fold and foliations (Ekeleme et al., 2017).  Some of 

them are not deformational but are secondary structures 

developed during metamorphism of the rocks (Rahaman, 

1988). In literature, the study area and its environs lack any 

geological map/records to locally distinguish the rock units and 

their lithologic boundaries in the area where commercial 

mining activities are practiced. However, the readily available 

information about the area is contained in the regional 

geological maps of Nigeria (Ojo, 1994 and Malomo, 2004) 

with no detail description of the local rocks and their 

associated attributes. Thus, this has necessitated a more 

localized mapping exercise to meaningfully map, give an 

accurate description/ representation of rock units within the 

area relative to the regional scale perspective thereby adding to 

the knowledge of the local geology of the area. 

 

II. STUDY AREA AND METHODOLOGY 

The study area Eiyenkorin and its environs is accessed through 

series of interconnecting footpaths, minor roads with few 

major roads (paved and unpaved), and dry stream/river 

channels. The road trends on NNE-SSW with Ilorin in the 

north and Ogbomoso to the south (Okunola, et al., 2015). The 

topography of the study area is slightly undulating with 

rounded low hills, occasional often elongated ridges indicating 

a characteristics residue setting of a typical basement terrain 

with an average height ranging between less than 100-1150m 

above sea level (Fig.1) and average annual temperature of 30-

33°c (Ilorin Atlas, 1982). The settlements (Eyenkorin, Apata, 

Aiyengun, Araromi, Ogele, Alagbado, Idi-iya and Idiya) are 

connected by series of major road, minor roads and footpaths 

traversing the area.  

Field geological and structural mapping of Eiyenkorin and 

environs were carried out on a topographic map of 1:100, 000 

scale. At each outcrop location, the rock was carefully 

observed, described, identified  for their petrology, mineralogy, 

structures, relationships and determined/ recorded their co-

ordinate  on the field map and in the notebook. However, some 

of these outcrops are obscured in places by thick vegetation 

and products of chemical weathering of the basement rocks 

(lateritic hard pans). Structural features like foliation, fractures 

(joint and faults), folds and dykes were identified and their 

attitudes such as strikes and dips patterns, and orientation were 
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measured using geological compass. The data collected from 

the field was used to produce the geological map of the area 

and also structurally analyzed using Rosette diagram to 

determine the orientations. Mineralogical composition of the 

various rocks domicile in the area were carried out based on 

the results of the thin-section analysis conducted on the ten 

(10) representative rock samples (2-Banded gneiss, 5-

Migmatite-gneiss, 1-Pegmatite and 2- Granite gneiss) at the 

department of Geology, University of Ibadan, Ibadan, Nigeria. 

Identification of minerals was done using their diagnostics 

optical characteristics under plane polarized and cross polar 

media. This analysis allowed the modal composition to be 

determined and aided in the proper naming of the rock 

(Ibrahim et al., 2015). 

                     III. RESULTS AND DISCUSSION 

The litho-petrological units characterizing the study area are 

migmatite-gneiss, granite-gneiss, and banded-gneiss while 

other felsic rocks such as pegmatites dykes/quartzo-feldspathic 

veins occurring as intrusions with a discordant relationship to 

the country rocks in the area. The megascopic minerals (visual 

observation) observed on these outcrops include feldspar, 

quartz and biotite. 

 

 

Figure 1: Accessibility and Topographic map of the study area 

 

 

Field Observations 

Important information about the study area was acquired 

through field geological mapping exercise. The area is 

underlain principally by three main metamorphic rocks such as 

migmatite-gneiss; granite-gneiss and banded-gneiss with minor 

rock types such as pegmatites define by discordant mineralized 

veins of quartz and feldspars. The granite-gneiss forms the 

dominant unit in the area occupying a lands mass spanning 

from the NE through NS to the S most parts of the area, 

characterized by low-lying, pegmatitic intrusions, jointed in 

places, rugged topography and hills, migmatite-gneiss occupies 

the central portion of the area, and are low-lying, well veined, 

strongly folded, characterized by pegmatitic intrusions, and 

development of pinch and swell structures. The banded-gneiss 

outcrops occur as a low-lying with gentle slope to the level 

ground surface, extensive with moderately folded mineralized 

felsic/mafic veins, presence of solution cavities, discordant 

pegmatitic intrusions with the general foliation trend and 

capped by lateritic units especially at Ologun village. These 

rock units are mined at localities where they occur, however, 

there are also network of dry-semi stream channels using the 

weaker zones and poorly consolidated materials. 

Observed Lithology and Field Relationship 

Migmatite-Gneiss 

It is of a highest grade metamorphism consisting of mixtures of 

igneous and metamorphic portions covering about 20% of the 

study area. It outcrops at the central portion of the map 

especially at villages such as Araromi, Apata, Alagbado and 

Aiyegun. It is low-lying in a NS-SW direction and dipping 

moderately west and average elevation as 340m, with felsic 

and mafic bands, slightly folded veins and foliation, 

characterized by several pegmatitic, quartzo-feldspathic 

intrusions, and development of pinch and swell structures. 

These bands vary in coloured density and width of individual 

bands as either the dark or light band may be locally dominant 

in a particular outcrop and/or section of an outcrop. The 

Migmatite-gneiss is medium-coarse grained, hard with mafic 

and felsic bands defined by biotite, hornblende and other 

ferromagnesian minerals. At locations such Ogele quarry, these 

rocks were observed to be intruded by quartz veins, pegmatitic 

veins and quartzo-felspathic veins of varying dimensions 

ranging from 1.5-11cm in width and mostly over 300cm in 
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length. The pegmatite veins or dyke trend about 68˚NE, and 

some migmatitic structures such as strike slip fault, ptygmatic 

fold (Fig.2) and joints were also visible on the outcrop. 

It is worthy to point out here, that the rock consists of 

palaeosome which is the unaltered parent rock in metamorphic 

stage and the neosome which is the newly formed rock portion. 

The lighter bands which are the leucosome consist of feldspars 

and quartz while the darker bands which are the melanosome 

contain biotite mica, muscovite mica and hornblende by mere 

field observation. The micaceous minerals produce a lustrous 

shiny surface on the hand specimen visual observation. 

Petrographically, it exhibit variable mineral grains closely 

packed with preferred orientation. The dominant mineral 

observed include quartz, feldspar and biotite as hornblende and 

muscovite occurrences were minute and absent in some 

samples (Table 1). Some of the quartz exhibit conchoidal 

fracture, colorless, clear with undulose extinction indicative of 

deformation or straining. However, quartz shows no 

pleochroism and alteration. The biotite displays weak to 

strongly brownish pleochroism with cleavage. Opaque mineral 

both in plane polarized light and cross polarized light are black 

and the least abundant constituting about 5% of each sample 

mineral composition (Fig.3). 

               

Figure 2: Strike-Slip fault and ptygmatic fold of mineral veins 

on Migmatite gneiss 

 

 

 

                     

Figure 3: Photomicrograph of Quartz (Q), Feldspar (F), Biotite 

(B), Hornblende (H), and Muscovite (M) in Migmatite gneiss 

Granite Gneiss 

Granite-gneiss forms the dominant metamorphic unit at 

Eiyenkorin area covering about 50% of the area. Its appearance 

displayed a characteristic semi-circular morphology/ridge 

trending NE through the NW axis to the SW, outcropping at 

villages such as Idi-Iya, Eiyenkorin and Ogele. It shows some 

pegmatite dykes and quartzo-feldspathic veins as intrusions 

cutting across the granite gneiss rock as a result of later 

metamorphism. It is slightly foliated with two phases of 

foliation revealing the obvious alignment of light coloured 

minerals separated approximately 1.4cm and indistinguishable 

sets of foliation. It is of medium-coarse grained texture 

consisting of moderately thick mineralogical bands scattered in 

places with a characteristic alternations of felsic (quartz) and 

mafic (biotite and hornblende) mineral grains. There is 

constituent quartz and few mica grains in the quartz veins 

(quartzo-feldspathic) which are believed to be recrystallized 

with interlocking mosaic textures. Structural features like 

folds, strike-slip faults on mineral bands, joints and foliations 

are evident on the outcrop especially under the bridge at 

Eiyenkorin along Kaduna-Jebba road. These joints and 

fractures are mostly enhanced by agents of biological 

weathering (plant roots) acting on the outcrop, weakening and 

exposing the rocks to denudational agents (Fig.4). Azimuths of 

foliations and dip directions measured were dominantly in 

NNW-SSE with minor trends in an NE-SW direction. Some of 

the pegmatite dykes on the outcrops visited has lengths and 

widths (thickness) in the range of 5-10 cm and 15-30cm with 

mean values of 7.6cm and 21cm respectively. 
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In thin section, it contains majorly quartz and feldspar and 

other accessory minerals (Table 1). The quartz is colorless with 

euhedral shape. Quartz is colorless, reddish to black with 

conchoidal fracture in cross polarized light. It also shows 

pleochroism. Opaque mineral is dark in both plane and cross 

polarized light (Fig.5a) and remained invisible for fig. 5b. 

Banded Gneiss 

It is about 30% of the rock unit in the study area trending NE-

E-SS making it the second most abundant unit typified by 

outcrops in settlements such as Ologun and Ogele. They are 

low-lying and extensive, moderately folded mineralized quartz 

veins with pegmatitic intrusions discordant with the general 

foliation trend. The mineral bands are aligned in series of 

repetitive alternation of felsic and mafic bands. 

         

Figure 4: Granite Gneiss outcrop with insert showing effects 

of weathering agents  

 

Figure 5: Photomicrograph of Quartz (Q), Feldspar (F) in 

Granite gneiss samples. 

Further observation indicates the rocks are capped by extensive 

laterite overburden, leucocratic (light) to mesocratic (dark) in 

coloured, medium grained texture, foliated, jointed, faulted 

mineralized veins, solution cavities/sinkholes (Fig.6) and 

exfoliation especially at Ologun quarry about 1/2km east Ogele 

village. The quartzo-feldspathic intrusions on the banded 

gneiss outcrop trends 254˚W with thicknesses in the range of 

2.4-7.0 cm averaging 4.0 cm. However, attitudes of foliations 

and their dips measured and plotted on a Rosette diagram are 

trending NNW-SSE. 

From the thin-section photomicrograph, quartz and biotite is 

the dominant mineral with feldspar and hornblende been the 

less abundant (Fig.7). Here, quartz appears to be colorless, 

clear and euhedral to sub-euhedral with little pleochroism and 

no cleavage. Biotite is brownish with well-defined crystal 

faces. Hornblende is greenish brown. It is characterized by 

cleavage plane and shows strong pleochroism and interference 

color of second order. 

Pegmatite Intrusion 

 Pegmatites are very coarse grain rock crystallized from melt 

during the later stage of metamorphism with giant/large 

crystals of dominantly quartz and feldspars and some micas 

(Fig.8). It is light-coloured rock due to the dominance of felsic 

constituents (quartz and feldspars) and it is hosted majorly by 

the migmatite gneiss and banded gneiss outcrops in the study 

area. In the thin-section photomicrograph (Fig.9), pegmatite 

shows enrichment in quartz and feldspar with traces of other 

minerals at minute amount (Table 1). Quartz is colorless with 

no cleavage and alteration along the fractured plane. Feldspar 

(K-Feldspar) is also colorless but characterized by albite 

twinning and cleavage. Opaque mineral is black in both plane 

and cross polarized light. 

               

 Figure 6: Solution cavities on a Banded Gneiss outcrop 

               

Figure 7: Photomicrograph of Quartz (Q), Feldspar (F), Biotite 

(B) and Hornblende in Banded gneiss samples 

Structural Features and Significance 

Geological structures are direct reflection of geological 

processes which gives information on the formation and 

deformation of rocks. It also reveals the processes that 
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produced the observed structures, the temperature-pressure 

condition operating at the time of the deformation and the 

stress distribution at the time of formation (Ibrahim et al., 

2015). Geological structures are strains resulting from the      

manifestation of the type of stress, nature of the rock as well as 

the environment. 

 

   

However, their presence in this study area reveals the type and 

series of deformational episodes that may have affected rocks 

units in the area. Common structural features identified in the 

Precambrian basement complex area of Eiyenkorin include 

folds, faults, joints, foliation and lineation. 

 

                  

                 Figure 9: Photomicrograph of Quartzo-feldspathic 

      vein (Q) and Feldspar (F) 

Figure 8: Pegmatite Dyke on Migmatite-Gneiss outcrop                   

 

                  Table 1: Mineralogical Composition of the Analyzed Rock samples 

 
 

 

 

 

 

 

 

 

 

 

Fold 

These are curved shaped structures with a crest, limb and 

trough resulting from compressional forces acting from 

opposite sides of a rock leading to crustal shortening. Several 

types of folds such as ptygmatic, concentric and isoclinal folds 

were observed on top of the outcrops (migmatite gneiss, 

granite gneiss and banded gneiss) representing plastic 

deformation (Fig.10). These types of folds may have taken 

place when the rock was buried at depth under confining high 

pressures favoring plastic strain. Series of mineralized quartz 

veins observed have been intensely folded and were suspected 

to be of different ages (Ibrahim et al., 2015). Ptygmatic fold 

differs from others because it has uniform thickness at crest, 

limb and trough while the other type of fold has different 

thickness. However, isoclinal fold have same angle; that’s 

symmetrical and aligned in a parallel fashion (Fig.10b).  

 

 

In the study area, the dominant axial trends of the folds are in 

E-W with few trending NNW-SSW direction along the 

southern segment of the granite-gneiss outcrop with an average 

plunge angle measured as 27°. 

 

 
Figure 10: Concentric and Isoclinal folds on Migmatite Gneiss 

(a) and Banded Gneiss (b) outcrops 

 

Minerals 
Migmatite Gneiss 

      

Pegmatite 
Granite Gneiss 

Banded 

Gneiss 

1 2 3 4 5 6 7 8 9 10 

Quartz 60 50 40 50 60 70 60 60 50 50 

Feldspar 10 5 45 5 20 20 30 30 20 5 

Muscovite 10 - 10 - - - - 5 - - 

Biotite 5 40 - 10 10 - - - 25 30 

Hornblende 10 - - 30 - - - - - 10 

Acc. minerals 5 5 5 5 10 10 10 5 5 5 
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Fault 

Field observation indicates that some of the rocks have been 

intensely fractured and displacement of the outcrop has been 

revealed by the lithological discontinuity on the opposite side 

of the fault plane. A few localized strike-slip faults with the 

fault plane filled with felsic material were seen on outcrops 

(Fig.11a). 

Joint  

Joints are abundant in Eiyenkorin area particularly on the 

migmatite gneiss and granite gneiss (Fig.11b). Field studies 

shows that most joints trend NE-SW with minor trends in the 

NW-SE directions. 

 

Foliation  

This is a planar structure characteristic of metamorphic rocks. 

It results primarily from the parallel to sub-parallel alignment 

of inequant mineral grains such as micas or amphiboles. These 

alignments of minerals are induced by the directional stress 

that characterizes the formation of many metamorphic rocks 

(Ibrahim et al., 2015). All the strike readings (Table 2) were 

taken with respect to mineral alignment of the rock and its 

foliation plane. The plot of rose diagram shows the general 

orientation of the outcrops as NW-SW with minor orientation 

in a NE-SW (Fig. 12). This confirms the results of earlier 

works that most of the rock in the basement complex trends in 

the NE-SW direction.  From Figure 13, it is obvious from the 

structural interpretation and analysis that the folds, faults, 

joints and foliations have orientation conforming in direction 

associated with many of the major tectonic episodes implying 

that the rocks had undergone polycyclic deformation processes 

and series modification. 

Table 2: Strike readings of foliation trend of the outcrop 

Geological Relation of the area  

Eiyenkorin and its environs is primarily made up of three 

major rock units namely; the migmatite-gneiss, granite-gneiss 

and the banded-gneiss including pegmatite as indicated in the  

map (Fig.14). Though, the pegmatites bodies occurred as non-

mappable discordant intrusive bodies, hence does not appear  

 on the geological map. 

 
Figure 11: Strike-slip fault on migmatite Gneiss and fracture 

on Banded Gneiss 

 

IV.  CONCLUSION 
The study area of Eiyenkorin and its environs lie within the 

Precambrian mobile belt of south-western Basement Complex 

of Nigeria. Field observations revealed the area is 

characterized by rocks of the migmatite complex typified by 

three main lithologic units; migmatite-gneiss, granite-gneiss 

and banded-gneiss with non-mappable pegmatites dykes 

discordantly cutting the different rock units in the area. 

 

                     
Figure 12: Rosette diagram for strikes of foliation orientation 

The presence and occurrence of mineral veins in light (felsic) 

and dark (mafic) bands with variable thicknesses and 

associated fold types especially on the migmatite-gneiss is a 

function of the variability in metamorphic factors with distance 

from source area. Thin-section analysis of the rocks 

mineralogical compositions revealed on the average the 

S/N AZIMUTHAL 

RANGE 

Frequency Percent 

Frequency 

(%) 

1 100-130 5 50 

2 131-160 9 90 

3 161-190 9 90 

4 191-220 0 0 

5 221- 250 1 10 

6 251-280 1 10 

7 281-310 1 10 

8 311-340 8 80 

 TOTAL 34 340 
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dominance of quartz (55) followed by feldspars (19), biotites 

(12) while others are minutely and sparingly distributed with 

accessory minerals (6.5), hornblende (5) and muscovite (2.5). 

Also, in the study area, the dominant axial trends of the folds 

are in E-W with few trending NNW-SSW direction along the  

     

                 
Figure 13: Rosette diagram showing a polycyclic deformation 

of rocks in the area 

 

southern segment of the granite-gneiss outcrop with an average 

plunge angle as 27°.  

By and large, the Rosette diagram for the strikes of the 

foliations on the rocks revealed the general orientation of the 

outcrops as NNW-SSE with minor trends in NE-SW direction 

and dipping SW. 

   

 
Figure 14: Geological map of the study area 

 

This is in consonance with earlier works that have opined that 

most rock in the basement complex trends in the NE-SW 

direction. It is obvious from the structural interpretation and 

analysis that the folds, faults, joints and foliations have 

orientation conforming in direction associated with many of 

the major tectonic episodes implying that the rocks had 

undergone polycyclic deformation processes and series 

modification (metamorphism). 
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Abstract: The potential for extensive application of Aluminium Metal Matrix Composites is very large in Globally, specially in the 

areas of transportation, energy & electromechanical machinery; the extensive use of composites can lead to large saving in materials 

& energy and in several instances, reduce environ metal pollution. Also a simple and cost effective method for manufacturing of the 

composites is very essential for expanding their application. Reinforcement Like particulate Silicon Carbide (SiC), Graphite (Gr), 

Molybdenum disulphide (MoS2), Titanium Carbide (TiC), Alumina fly ash etc. can easily be incorporated in the melt using cheap and 

widely available Stir Casting method. This paper presents a review on effect of reinforcement on Stir Casting Aluminium Metal 

Matrix Composites (AlMMC’s) containing single and multiple reinforcement. Addition of ceramic particles such Al2O3, SiC, MoS2, 

TiC, Gr and Fly ash up to certain percentage to Aluminium have shown an increase in mechanical properties. 

Keywords: Aluminium Metal Matrix Composites, Aluminium Hybrid Metal Matrix Composites, Reinforcement, Ceramic particles, 

Stir Casting.  

 

1. INTRODUCTION 

Now a day, the development of lightweight Aluminium alloys improves the quality of the material preferred as design material. By 

mass, aluminium makes up about 8% of the Earth’s crust, where it is the third most abundant element (after oxygen and silicon) and 

also the most abundant metal. A metal matrix composite (MMC) is composite material with at least two constituent parts, one being a 

metal necessarily, the other material may be a different metal or another material, such as a ceramic or organic compound. Its 

properties and structural performance are superior to those of the constituents acting independently. Metals and ceramics, as well, can 

be embedded with particles or fibers, to improve their properties; combination are known as metal matrix composite (MMC). When at 

least three materials are present, it is called a hybrid composite. Metal Matrix Composites are alloying two or more elements so as to 

get an alloy material which combines advantages of both reinforcement and metallic matrix. These could be in the form of continuous 

fibers, short fibers, particles and whiskers utilized in building superior structures and components for various mechanical applications. 

Reinforcements Aluminium Metal Matrix composite has shown a significant improvement in wear resistance, elastic modulus and 

tensile strength. Transfer of shear load at the interface of the matrix material and the reinforcement is major reason due to which the 

resultant alloy exhibits improved mechanical properties of particulate composites. 

Aluminium metal matrix composites (Al MMCs) are being considered as a group of new advanced materials for its light weight, high 

strength to weight ratio, good stiffness to weight ratio, high corrosion resistance, high specific modulus, low co-efficient of thermal 

expansion and good wear resistance properties. Matrix is aluminium, magnesium, titanium and their alloys. Aluminium metal matrix 

composites (Al MMC) are the composites in which aluminium is used as the matrix and several reinforced materials are embedded 
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into the matrix. John E. Allison and Gerald S. Cole Metal Matrix [17] Composites offer considerable promise to help automotive 

engineers meet those challenges of current and future demands for recyclable, fuel – efficient, safe and Low- emission vehicles. These 

materials can be engineered to match the design requirements of automotive power – train or chassis components. Technological and 

infrastructural barriers tend to limit the implementation of these materials, but it is believed these barriers can be overcome and that 

metal – matrix composites can be applied in high – volume vehicle production. Improving fuel economy, reducing vehicle emissions, 

increasing styling options, enhancing performance, and maintaining safety, quality, and profitability are just a few of the challenges 

addressed daily by the automotive industry.  

Many alloying elements have been used to produce Aluminium alloys. General purpose applications usually employ this alloy. 

Reasons for which are mostly attributed to its good weldability and mechanical properties. Aluminium alloys commonly available are 

7075-0; 7075-T6 and 7075-T651 are graded based on the way they are processed. Annealing, solutionised, stress-relieved stretching 

and artificial aging are some of the main processing technique employed for the same.  Mechanical properties such as dislocation 

generation, strengthening mechanism etc need to be profiled for Aluminium alloys with various proportions of MoS2/TiC and other 

reinforcements and researched to look for best alternates available for various applications. Aerospace, defence, automotive industries 

adopt such composites because of its unique properties such as strength-to-weight, strength-to-cost ratios, high specific strength, wear 

resistance. Aero, automobile and marine industries are therefore constantly looking for such alternates. 

Table- 1: Quick Reference Chart – Choosing an Aluminum Grade (M. Dinesh et al.) 

 

Metal  Formability 

or 

Workability 

Weldability Machining Corrosion 

Resistance 

 

Heat 

Treating 

Strength Typical 

Applications 

 

Alloy 

1100 

Excellent Excellent Good Excellent No Low Metal 

Spinning 

Alloy 

2011 

Good Poor Excellent Poor Yes  High General 

Machining 

Alloy 

2024 

Good Poor Fair  Poor Yes High Aerospace 

Application 

Alloy 

3003 

Excellent Excellent Good Good No Medium Chemical 

Equipment 

Alloy 

5052 

Good Good Fair  Excellent No Medium Marine 

Applications 

Alloy 

6061 

Good Good Good Excellent Yes Medium Structural 

Applications 

Alloy 

6063 

Good Good Fair Good Yes Medium Architectural 

Applications 

Alloy 

7075 

Poor Poor Fair Average  Yes High Aerospace 

Applications 

 

 

2. LITERATURE SURVEYS  

S. Suresh et al [1] investigated the effect of mechanical stir casted on Al7075 with nano Al2O3 has been studied. The hardness, tensile 

strength and Impact strength results of Al7075 MMNCs have been improved as compared to the Al7075 base alloy. V. 

Ramakoteswara Rao et al. [3] studied the effect of sliding distance, sliding velocity and wt% of reinforcement on the volumetric wear 

rate of AA7075 as matrix material & TiC reinforced material. Results show that volumetric wear rate decreases with increasing 

sliding velocity etc. N. Rajesh Prabha et al. [4] reported the dry sliding performance of the stir casted Al7075 / TiC / MoS2 hybrid 

Metal Matrix Composites and optimization using Taguchi method. The parameters selected for this experimental study are applied 

load, sliding velocity & sliding distance. The experiments were carried out using Taguchi technique with an L27 orthogonal array. 

Results shows that the increasing wear parameters it also increases the wear. Ms. Kanchan A. More et al. [6] success fully examined 

the Wear behaviors of hybrid composites of Al7075 alloy reinforced with TiC & MoS2 hybrid composites prepared by the method of 

stir casting. Results revealed that reinforcement shows negative influence on weight loss. Weight loss decreases with increasing 

reinforcement. Hybrid Aluminium Metal Matrix Composites has a series of excellent properties i.e. high hardness, stability and low 

density. V. Ramakoteswara Rao et al. [7] Aluminium Metal Matrix Composites (AMMCs) reinforced with particulates has marked 

their importance in many engineering applications because of low wear rate and a significant hardness. Al7075 metal matrix 
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composite materials varying in the particle percentage of TiC reinforcement, were prepared by stir casting procedure and optimized 

volumetric wear at different parameters such as particle percentage of TiC, sliding speed & sliding distance. S. Devaganesh et al. [8] 

Al7075 tends to have a vast numbers of applications in fields of automobile, aerospace, mechanical and marine industries due to its 

high strength to density ratio, high tensile strength, high yield strength and high elongation during the time of failure. In most of the 

fields mentioned above, Al7075 alloy is either used in the form of metal matrix composite. Devaganesh S. et al. focused on 

fabrication of Al7075 Metal Matrix Composites (MMCs) with silicon carbide ceramic particles & various others solid Lubricants for 

application in the development of piston. The composites of the casted specimen is 90 wt% Al7075 alloy as well as 5% of SiC, which 

has to be kept as constant and varying the type of the solid lubricants; graphite, hexagonal boron nitride (hBN), and molybdenum 

disulfide (MoS2) with 5 wt%. V. Ramakoteswara Rao et el. [9] Al 7XXX series alloy also called aluminium – Zinc alloy due to 

maximum Zinc quantity ranging between 5.1 – 6.1 percent & chemical composition shown in Table-1. Al7075 has wide verities of 

applications due to this it need further reinforcement. The aluminium alloy is used as matrix material & builds with several properties 

by adding desirable single and multiple reinforcement particulates like SiC, Al2O3, Gr, TiO2, B4C, AlN, fly ash etc. as Composites 

which shows higher strength than the base alloy material. G.B. Veeresh Kumar et al. [13] the composites are prepared using the liquid 

metallurgy technique, in which 2-6 wt. %’age of particulates was dispersed in the base matrix in steps of 2. The obtained cast 

composites of Al6061-SiC and Al7075–Al2O3 and the castings of the base alloys were carefully machined to prepare the test 

specimens for density, hardness, mechanical, tribological tests and as well as for microstructural studies as per ASTM standards. The 

SiC and Al2O3 resulted in improving the increased %’age of these reinforcements contributed in increased hardness and density of the 

composites. The microphotographs of the composites studied revealed the uniform distribution of the particles in the matrix system. 

D. Srinivasan et al. [14] Studied the over view of Al7075 Metal Matrix Composites such as metallographic phenomenon of AMCs 

Like agglomeration, bonding strength, distribution of particulates in the matrix and fabrication techniques of Aluminium MMCs [14]. 

Sneha H. Dhoria et al. [15] successfully reviewed the Literature available on various Aluminium based hybrid metal matrix 

composites used in present day applications. The effect of different hybrid reinforcements on AMC’s in terms of their mechanical & 

tribological properties like tensile strength, strain, hardness, wear & fatigue was discussed [15]. Mohammed Imran et al. [16] 

investigated of mechanical properties, tribological properties & corrosion behavior of Al7075 MMCs by the addition of desirable 

reinforcements. John E. Allison and Gerald S. Cole Metal Matrix [17] Composites offer considerable promise to help automotive 

engineers meet those challenges of current and future demands for recyclable, fuel – efficient, safe and Low- emission vehicles. These 

materials can be engineered to match the design requirements of automotive power – train or chassis components. Technological and 

infrastructural barriers tend to limit the implementation of these materials, but it is believed these barriers can be overcome and that 

metal – matrix composites can be applied in high – volume vehicle production. Improving fuel economy, reducing vehicle emissions, 

increasing styling options, enhancing performance, and maintaining safety, quality, and profitability are just a few of the challenges 

addressed daily by the automotive industry. J. Hashim et al. [18] Mechanical stirring is necessary to help to promote wettability. 

Isothermal stirring in semi- solid condition at a temperature in the solidification range (5900C), then re- stirring in a fully liquid 

condition before pouring, also gives zero wettability. Using magnesium enhances wettability, however, in- creasing the content above 

1 wt. % Mg increases the viscosity of the slurry to the detriment of particles distribution.  

 

 

3. MANUFACTURING PROCESS 

 

Table- 2: Study of different manufacturing process (Hashim et al., 1999) 

Method Range of shape 

and size 

Metal yield Range of volume 

fraction 

Damage to 

reinforcement 

Cost 

Stir Casting  Wide range of 

shapes, larger size 

up to 500kg 

High  Up to 0.3 No damage Least expensive  

Powder Metallurgy Wide range 

restricted by size 

High _ Reinforcement 

fracture 

Expensive 

Squeeze Casting Limited by perform 

shape up to 2cm 

height 

Low Up to 0.45 Severe damage Moderately 

expensive 

Spray Casting Limited shape, 

large size 

Medium 0.3 to 0.7 _ Expensive 
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Mechanical Stirring Not limited by size Medium 0.4 to 0.7 Little damage Moderate 

Electromagnetic 

Stirring 

Not limited by size High 0.5 to 0.8 No damage Moderately 

expensive 

 

Stir Casting Process 

The many methods of production stir casting route is simple and less expensive and is preferred method for mass production. 

According to the type of reinforcement, the fabrication techniques can vary considerably. From among the contributions of various 

researchers some of the techniques for manufacturing these composites are stir casting powder metallurgy, spray atomization and co 

deposition, plasma spraying and squeeze casting. These processes are most important liquid metallurgy techniques have been 

explored. This involves incorporation of ceramic particles into liquid aluminium melt and allowing the mixture to solidify. Here, the 

crucial thing is to create good wetting between the particulate reinforcement and the liquid aluminium alloy melt. The most popular 

and commercially most employed method used technique is known as vortex technique or stir casting technique. The stir technique 

involves the introduction of pre treated ceramic particles into the stir of molten alloy created by the rotating impeller. There are many 

parameters in this process, which affect the final microstructure and mechanical properties of the composites. 

Stir casting is generally accepted as a promising route, currently practiced commercially. Its advantages lie in its simplicity, flexibility 

and applicability to large quantity production with cost advantage. The major problem of this process is to obtain sufficient wetting of 

particle by liquid metal and to get a homogenous dispersion of the particulates. Stir casting is a liquid state method for the fabrication 

of composite materials, in which a dispersed phase is mixed with a molten matrix metal particularly.  

 

                                                             Fig. 1: Stir Casting 

 

4. MECHANICAL PROPERTIES OF ALUMINIUM METAL MATRIX COMPOSITES (Al MMC’s) 

The aluminium metal matrix composites have various effects on the mechanical properties that impart many modern-day applications. 

Investigation on mechanical properties tends to make the study of composites in depth. The various mechanical properties that are 

considered in the present study are as follows: 

4.1 Density:-  
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Density is defined as its mass per unit volume. Density is a measurement that compares the amount of matter and object has to its 

volume. An object with huge matter in a fix volume has high density. The SI unit of density is kilogram per cubic meter (kg/m3). 

S.Suresh et al. [1] it is clear that the density values reduced with increasing weight % of Nano Al2O3 particles when compared to the 

base metal (Al 7075). G.B.Veeresh Kumar et al. [13] The densities of composites are higher than that of their base matrix, further the 

density increases with increased percentage of reinforcement content in the composites. It can be concluded that Al7075-Al2O3 

composites exhibits higher density than that of the Al6061-SiC and can reasoned for the higher density values of Al2O3. 

 

4.2 Hardness:-  

Hardness is a measure of the resistance to localized plastic deformation induced by either mechanical indentation or abrasion. Some 

metal are harder than other (e.g. plastics, wood). Macroscopic hardness is generally characterized by strong intermolecular bonds, but 

the behavior of solid materials under force is complex; therefore, there are different measurements of hardness: scratch 

hardness, indentation hardness, and rebound hardness. Hardness is dependent on ductility, elastic stiffness, plasticity, strain, strength, 

toughness, viscoelectricity, and viscosity. Common examples of hard matter are ceramics, concrete, certain metals, and super hard 

materials, which can be contrasted with soft matter. Vickers hardness test is carried out in the hybrid composite material after the 

casting has been done. Micro hardness tests are used to provide necessary data when measuring individual microstructures within a 

larger matrix or when determining the hardness gradient of a specimen along its cross section. The Vickers hardness test uses a 

square-based pyramid diamond indenter with an angle of 136º between the opposite faces at the vertex, which is pressed into the 

surface of sample using a prescribed force F. Time for the initial application of the force is 2sec to 8sec and is maintained for 10sec to 

15sec. Diagonal lengths of the indentation are measured and the arithmetic mean d is calculated after the force has been removed. 

S.Suresh et al. [1] a contrast in between hardness values of as cast as well as heat treated with aluminium oxide enhanced aluminium 

matrix composites could additionally be observed. It is seen that heat treatment increased the hardness values. Veeravalli 

Ramakoteswara Rao et al. [2] The Hadness Maximum the 8 wt. % of TiC reinforcement at both cast and heattreated conditions. S. 

Devaganesh et al. [8] When compared to Al7075, Al7075 + 5%SiC + 5%Gr and Al7075 + 5%SiC + 5%MoS2 alloys have improved 

in Vickers hardness number by 44.3% and 10.7% respectively whileAl7075 + 5%SiC + 5%hBN has decreased by 1.6%. Drastic 

changes in the hardness value of the composite materials are due to the existence of reinforcements. V. Ramakoteswara Rao et al. [9] 

it can be observed that hardness shows increasing trend with increasing percentage of TiC particulates. However, declining of 

hardness was observed for C5 composite due to agglomeration and casting defect. This hardness increase was observed from 181 

VHN for matrix metal to 202 VHN at 8 wt% TiC reinforced composite (C4) at T6 condition. This could be due to the presence of TiC 

particulates which are hard in nature. M.Dinesh et al. [10] finally composite contain (Al-97%Cr-4%Zn-1%) fabricated composite 

showed improved Hardness properties in comparison with other specimens. S. Suresh et al. [12] in the present work, research on the 

mechanical and wear properties of Al 7075 / Al2O3 / SiC was done. The Al 7075 alloy reinforced with 1, 2, 3 and 4 wt. % of nano - 

(Al2O3 + SiC) composites has efficiently manufactured by stir casting process. Alloying of Al matrix with 1 wt. % Mg and its 

segregation at the interfaces has been found to be effective in restricting the formation of the Al4C3 at the interfaces during casting. 

Oxidation of reinforcement particles has prevented / restricted the chemical reaction at interfaces. The hardness values increase by 

increasing the weight percentage of nano- Al2O3  and nano - SiC reinforcement. G.B.Veeresh Kumar et al. [13] the hardness of the 

composite is greater than that of its cast matrix alloy. The composites containing higher filler content exhibits higher hardness. The 

hardness of the Al7075 - Al2O3 composite are higher than that of the composite of Al6061-SiC and is to the fact that the matrix 

Al7075 and Al2O3 possess higher hardness.   

 

4.3 Tensile:-  

 

When the reinforcements are mixed with Al-MMCs the resulting material exhibits significant increase in its elastic modulus besides 

hardness and wear resistance. Al MMC reinforced particles have improvement in yield strength, lower coefficient of thermal 

expansion, higher modulus of elasticity and more wear resistance. The specimen with known dimensions, like length and cross-

sectional area is subjected to tensile testing. Weight is applied to one end that is gripped to the testing machine while the other end is 

fixed. Gradually stress in the form of weight is increased while at the same time measuring the change in length (strain) of the sample. 

The strain value increases proportionally as the stress value increases until a maximum limit. Strain drops beyond maximum limit for 

any further stress increase.  

 

S. Suresh et al. [1] The clear that an increase in the yield and ultimate strength of heat-treated samples over un-heat treated samples 

and also with the 4 wt.% of Al2O3 had increased yield and ultimate strength over samples with 0 wt.% of Al 7075. Veeravalli 

Ramakoteswara Rao et al. [2] The tensile test results for as cast condition generally lower than the heat treated condition values of the 

same compositions due to the good hardness at heat treated condition. P. Saritha et al. [5] Addition of Silicon Carbide particles further 
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more than 5% did not improve the tensile strength, the maximum tensile strength is seen for (5% SiC & 3% MoS2) i.e., 161.79 N/mm2 

and the minimum is seen which is pure 7075 alloy i.e., 126.46 N/mm2. S. Devaganesh et al. [8] The tensile strength of the Al7075 + 

5%SiC + 5%Gr has increased by 277.6%, 24.4%, and 80.0% when compared toAl7075, Al7075 + 5%SiC + 5%hBN and Al7075 + 

5%SiC + 5%MoS2 respectively, this is because the fortification of graphite particles in the alloy comprehensively ameliorates the 

composite resistance. M.Dinesh et al. [10] Composite contain (Al-97%Cr-4%Zn-1%) fabricated composite showed improved 

properties such tensile in comparison with other specimens. S. Suresh et al. [12] in the present work on the mechanical and wear 

properties of Al 7075 / Al2O3 / SiC was done. The Al 7075 alloy reinforced with 1, 2, 3, and 4 wt. % of nano - (Al2O3 + SiC) 

composites has efficiently manufactured by stir casting process. Alloying of Al matrix with 1 wt. % Mg and its segregation at the 

interfaces has been found to be effective in restricting the formation of the Al4C3 at the interfaces during casting. Oxidation of 

reinforcement particles has prevented / restricted the chemical reaction at interfaces. The tensile strength (UTS) values increase by 

increasing the weight percentage of nano- Al2O3   and nano - SiC reinforcement. G.B.Veeresh Kumar et al. [13] It can be observed that 

the tensile strength of the composites are higher than that of their base matrix also it can be observed that the increase in the filler 

content contributes in increasing the tensile strength of the composite. Also from the figure it can be observed that the tensile strength 

of the Al7075 - Al2O3 composites is higher than that of the composites of Al6061 - SiC. 

 

 
 

Fig. 2: Dimensions of tensile test specimen 

 

4.4 Wear Behavior:-  

Wear is defined as a damaging, gradual removal or deformation surface damage of one or all solid surfaces in contact subject to 

relative motion. Wear might have different patterns corresponding to various wear mechanisms. A surface can be subject to more than 

one wear mechanism simultaneously. The process of wear can change continuously in time or with changes in operational conditions. 

Causes of wear can be mechanical (e.g. erosion) or chemical (e.g. corrosion). The study of wear and related processes is referred to 

as tribology. Wear is usually accelerated by the frictional heating by means of chemical and mechanical interactions. 

Veeravalli Ramakoteswara Rao et al. [2] The wear rate of AA7075/8 wt.% TiC composite at T6condi-tion was found to be optimal 

wear rate compare to the cast conditions and AA7075 matrix material. S. Devaganesh et al. [8] The specific wear rate of Al7075 + 

5%SiC + 5%hBN decreased by 92.9%, 36.8% and 88.6% as compared toAl7075, Al7075 + 5%SiC + 5%Gr and Al7075 + 5%SiC + 

5%MoS2 respectively. The reinforcement of hBN gives higher wear characteristics as compared to other reinforcements. V. 

Ramakoteswara Rao et al. [9] it is clearly noted that the wear rate decreases with increasing TiC weight fraction and sliding distance. 

It should be observed that the effect of sliding distance and wt % of reinforcement over a wear rate is same nature at different 

conditions i.e., inversely proportional. The wear rate of the composites decreased with increasing the weight percentage of Titanium 

carbide (TiC) particulates than the base alloy. S. Dhanalakshmi et al. [11] Taguchi’s method is used to find the optimum conditions to 

achieve better wear resistance under dry sliding condition for the hybrid Al7075 - Al2O3 –B4C composites produced through stir 

casting method. The wear resistance is increases with increasing Al2O3 weight percentage in the composite. ANOVA results show that 

load has the highest influence followed by sliding speed and distance, both on wear rate and coefficient of friction. S. Suresh et al. 

[12] The Al 7075 alloy reinforced with 1, 2, 3 and 4 wt. % of nano - (Al2O3 + SiC) composites has efficiently manufactured by stir 

casting process. Alloying of Al matrix with 1 wt. % Mg wear properties of Al 7075 / Al2O3 / SiC was done.  Hybrid metal matrix 

nanocomposites exhibit a significant decrease in friction coefficient and wear rates with an increase in the wt. % of reinforcement 

particles. G.B.Veeresh Kumar et al. [13] the wear resistance of the composites are higher, further the SiC contributed significantly in 

improving the wear resistance of Al6061-SiC composites.  
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Fig. 3: Wear  

 

 

 

4.5 Microstructure:- 

 

Optical Metallurgical microscope is used to study the distribution of silicon carbide inside the aluminium matrix. Average size of the 

aluminium particles visualized is 100 μm.  It is observed that the distribution of ceramic particles inside the matrix of aluminium is 

uniform over the matrix, which is maintained by constant stirring the melt and the uniformity is verified in the microstructure. It is to 

be noted that the ceramic particles appear black against a bright background. Further, the distribution of aluminium particles is more 

even. 

 

 
 

Fig. 4: Microscope Equipments  

 

In order to make the crystal structure visible, the sample surface must be initially ground even and then polished. After completion of 

the last polishing step, first predictions about the purity of the material can be ascertained through the different reflexions. In order to 

make crystal structure visible for being contrasted .If the crystalline structure contrasts correctly in this manner, then the sample can 

be evaluated if and when a hardness test is to be performed (micro and universal hardness tester) then all common –phase test 

procedure. S. Suresh et al. [12] in the present work, research on the SEM examination of Al alloy and its nanocomposites produced 

under optimum conditions mentioned above show that distribution of reinforcement particles is homogeneous; reactions on the SiCp / 

matrix interface are not observed. The mechanical behavior of the composites increases with increasing wt. % of nano (Al2O3 + SiC) 

when compared with the unreinforced alloy. XRD analysis clearly shows the presence of elemental composition and also the presence 

of Al, Al2O3, and SiC in the composite. 

 

 

5. CONCLUSION 

 

The above review for the effect of reinforcement on stir cast Aluminium MMCs leads to the following conclusions.  
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i. Al MMCs with tailored properties have the potential of becoming one of the fastest growing families of new material, which 

can have a large impact on world.  

ii. Stir casting method can be successfully used to manufacture metal matrix composite with desired properties.  

iii.  Reinforcing Aluminium & its alloy with ceramics particles has shown an appreciable increase in its mechanical properties. 

iv. Hybrid ceramic reinforcement has increased the mechanical properties.  

v. A meager literature has reported about modified stir casting methods for improving the distribution of the reinforcement in 

the matrix. 
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Abstract-This study sought to examine how the source of health message influenced attitude towards abortion among women aged 

between18 to 49 years in Nakuru County, Kenya. The study adopted a mixed method research approach, specifically using the 

convergent parallel designs. The target population of the study was women who had experiences an induced abortion in the age 

bracket of 18-45 years in Nakuru County. A sample size of 340 women was purposively selected from patients seeking services at 

four health facilities in Nakuru. Primary data was utilized in this study. Quantitative data was collected using a semi structured 

questionnaire comprising of both closed and open-ended questions. This sample was randomly selected on real time basis from clients 

seeking Post Abortion Care (PAC) services. Qualitative data was collected where 10 In-depth interviews were carried out on PAC 

clients. STATA Version 15 was used to analyse quantitative data while qualitative data was analysed based on various thematic areas. 

The data was later merged and interpreted identifying areas of similarities and convergence as well as contradictions. The study 

concluded that the source of health message is significant in influencing attitude on abortion in women of reproductive age in Nakuru 

County.  

 

Index Terms- source of health message, Post Abortion Care, attitude, induced abortion.  

I. INTRODUCTION 

In recent decades, reproductive health matters have taken a global centre stage with the promotion of human rights of women to 

include their right to have control over and decide freely and responsibly on matters related to sexuality and reproductive health. 

However, little is known on the communication dynamics that take place when one finds themselves in a pregnancy crisis and how 

they arrive at the decision to either keep the pregnancy or procure an abortion. Rehnström, Lindgren and Faxelid (2018) note that gaps 

exist in knowledge regarding women’s decision-making processes in relation to induced abortions in Kenya. Studies done in Kenya 

on abortion have mainly focused on biomedical perspective, effects of unsafe abortion and psychological effects of abortion. Some 

studies have shown that abortion is due to lack of access of knowledge (Kamala and Aboud, 2006). However, according to the theory 

of planned behaviour, people's evaluations of, or attitudes toward behaviour are determined by their accessible beliefs about the 

behaviour, where a belief is defined as the subjective probability that the behaviour will produce a certain outcome. Specifically, the 

evaluation of each outcome contributes to the attitude in direct proportion to the person's subjective possibility that the behaviour 

produces the outcome in question (Ajzen, 1975), in this case abortion. This study therefore sought to explore how the source of health 

message influenced attitude towards abortion among women aged between18-49 years in Nakuru County. The findings from this 

study would contribute in filling both policy and program gaps in strategic communication in reducing maternal mortality. 

II. MATERIAL AND METHODS 

2.1. Study design 

 

The study design was a cross-sectional survey where data on sources of health message was collected from women who had procured 

an abortion. Specifically, the study employed a Convergent Parallel research method which is one of the mixed method approaches. 

Mixed Methods Research is a method that focuses on collecting, analysing, and mixing both quantitative and qualitative approaches 

in a single study or series of studies (Tashakkori and Teddlie, 2010).  

In this study, the quantitative research approach utilised the closed ended questions asked to the post abortion care clients. 

Later, the results were mixed during the overall interpretation with the aim of trying to look for convergence, divergence, 

contradictions, or relationships of the two sources of data. The use of Convergent Parallel research design aided the researcher in 
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arriving at an integrated summary of the predictors (quantitative research), and views and personal experiences (qualitative 

research) on decision making on abortion. 

 

2.2. Study area and population 

 

The site of study was Nakuru County, which is located in the south eastern part of the Rift Valley and is divided into eleven sub 

counties namely; Nakuru Town East, Nakuru Town West, Bahati, Naivasha, Gilgil, Subukia, Kuresoi North, Kuresoi South, Molo, 

Rongai and Njoro.  Data from Ministry of Health (2012) showed that Rift Valley recorded the most abortion cases in the country. 

153,976 abortions out of the total 464,690 abortions were procured in Rift valley in 2012 among women of reproductive age (15 to 49 

years). Rift Valley therefore accounted for 33% of all abortions recorded in the country. The researcher therefore selected Nakuru 

County as the study site. 

The main study population was women of reproductive age (18-49 years) from Nakuru who were seeking post abortion care after an 

induced abortion. The study sought to examine how sources of health message correlated with attitude on abortion in this study 

population. This population was important in providing personal experiences in this study. 

 

2.3 Sample size determination 

 

To determine the study population, this research considered data collected in Kenya using the Abortion Incidence Complications 

Methodology (AICM) and the Prospective Morbidity Survey (PMS). The data indicated that an estimated that 38,567 of the 119,502 

(32%) induced abortion complications treated in Kenya in 2012 were from the Rift Valley. (Mohamed, Izugbara, Moore, Mutua, 

Kimani-Murage, Ziraba, Bankole, Singh, & Egesa. 2015). To determine the sample size for a large population which is assumed to be 

normally distributed at a confidence interval of 95% or significance interval of 5%. 

A sample size of 367 was arrived at for quantitative and 10 key in depth interviewees all comprising of Post Abortion Care clients. 

According to Guest, Bunce, & Johnson (2006) a sample of 6 interviews may be sufficient to enable development of meaningful 

themes and useful interpretations.  

 

2.4 Sampling technique 

This study employed a purposive (judgemental) non probability sampling technique to obtain only the hospital clients who were 

seeking post abortion care (PAC) after having an induced abortion. According to Patton (1990) it is important to select “information-

rich cases for in depth study. Information-rich cases are those from which one can learn a great deal about issues of central importance 

to the purpose of the research, thus the term purposive sampling” (p. 169).  

Health providers were guided in identifying the patients who had induced abortion after they had received treatment. The number of 

patients attended with abortion complications could not be determined beforehand therefore the researcher and assistants were 

stationed at the faculties and recruited respondents on a continuous basis until the sample size of 340 out of the expected 367 

respondents was achieved. This took a total of 8 months. In this study, 10 in-depth interviews were conducted with PAC clients. 

However, respondents under the age of 18years and those not willing to participate were excluded from the study. 

 

2.5 Data collection Tools and procedure 

The quantitative data collected from the post abortion care clients was done using a semi structured questionnaire. The tool was self-

administered whereby women of reproductive age accessing post abortion care at the health facilities filled out the questionnaires by 

themselves. According to Campbell et al., (1999) use of self-administered questionnaires is particularly useful in collection of data on 

sensitive topics such as sexual behaviour.  .  

In addition qualitative data collected from selected PAC clients was done using an in-depth interview guide that comprised of open 

ended questions to capture a more detailed perspective of the subject.  

 

2.6 Data Processing and Analysis  

The outcome variable i.e. attitude towards abortion was summarised as either positive or negative while the independent variable i.e 

source of health message was coded. Independent and dependent variables were tested at a 95% confidence interval and interpretation 

done using the test statistic and the p-value for validity.  

Since the outcome variables were binary, this study employed the binary logistic regression method to conduct multivariate analysis. 

The regression was conducted at 95% confidence interval and interpretation done using odds ratios, confidence intervals and p-values. 

The assumptions for using the logistic regression model were verified so as to avoid biases in interpretation of results. 

Qualitative data from 10 in-depth interviews with PAC clients were summarized according to thematic areas. 

Merged data analysis strategies were used whereby side-by-side comparison in discussion section and summary table was done, 

thereafter, the results were mixed during the overall interpretation as the researcher tried to look for convergence, divergence, 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10124
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020              207 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10124    www.ijsrp.org 

contradictions, or relationships of the two sources of data in order to get important insights into the issues of sources of health 

message and attitude towards abortion in decision making. 

 

2.7 Ethical Consideration 

 

Given that this study involved patients, it was a requirement to seek ethical approval ethical approval. This was sought from Kenyatta 

National Hospital Ethics and Research Committee. The researcher also sought a research permit from The National Commission for 

Science, Technology and Innovation and additional clearance by the County Commissioner, County Director of Education, County 

Director of Health and the respective heads of participating health facilities. 

 

III. RESULTS AND DISCUSSION 

3.1 Response Rate 

Out of the 340 questionnaires administered, a total of 228 women (67%) agreed to participate in the study and signed the consent 

form, while 112 women (33%) declined to be included in the study.  

According to Babbie (2004) response rates of 60% is good A further 10 women seeking PAC services were identified and consented 

to participate in the in-depth interviews. Twenty four health providers were interviewed as key informants.  

  

3.2 Attitude towards abortion 

The study revealed that 43% of the respondents felt that termination of pregnancy was not a right of every woman in their community 

while 57% felt otherwise. 62% felt that it was not ok for a woman to have an abortion if she was married and did not want any more 

children with 38% felt it was ok for married women to have an abortion for the same reason. The results further showed that 97% of 

the respondents agreed that it was ok for a woman to have an abortion if the woman’s own health was seriously endangered by the 

pregnancy.  

 

Table 3.1: Attitude towards abortion 

Statement Strongly disagree Disagree Neutral Agree Strongly agree   

Termination of pregnancy is 

the right of every woman in my 

community 

 

64 (28%) 34 (15%) 0(0) 100 (44%) 30 (13%) 

  

It is ok for a woman to have an 

abortion if she is married and 

does not want any more 

children 

 

93 (41%) 48 (21%) (0) 41(18%) 46(20%) 

  

It is ok for a woman to have an 

abortion if the woman’s health 

is seriously endangered by the 

pregnancy 

 

0 (0%) 7(3%) 0 (%) 109(48%) 112(49%) 

  

Abortion is ok if the family has 

a very low income and cannot 

afford more children 

 

108 (47%) 30 (13%)  (0) 90(39%) 0 (0%) 

  

Abortion is ok if she became 

pregnant as a result of rape 

 

24 (11%) 54 (14%)  5(2%) 39 (17%) 128(56%) 

  

 

 

It is ok for a woman to have an 

abortion if she is not married 

and does not want to marry the 

man 

 

 

 

 

 

57(25%) 

 

 

 

 

42 (18%) 

  

 

 

 

(0) 

 

 

 

 

57 (25%) 

 

 

 

 

72(32%) 

  

Abortion in the first trimester 

(0-12 weeks) 

 

34(15%) 48 (21%) 7(3%) 36(16%) 103(45%) 

  

Abortion is ok in the second 

trimester and third (13-28 

weeks) 

 

55(24%) 52(23%) 18(8%) 27(12%)  76(33%) 
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Statement Strongly disagree Disagree Neutral Agree Strongly agree   

        

It is ok to terminate a 

pregnancy in the third trimester 

(29-40 weeks) 

 109(48%) 96(42%) (0%) 11(5%) 34(15% 

 

In addition, a total of 60% of the respondents disagreed with the statement that it was ok for a woman to have an abortion if the family 

has a very low income and cannot afford any more children with 47% strongly disagreeing. However, 73% were of the opinion that it 

was ok for a woman to have an abortion if she became pregnant as a result of rape.  

The results further showed that 57% of the respondents disagreed with the statement that it was ok for a woman to have an abortion if 

she is not married and does not want to marry the man responsible for the pregnancy. The table further shows that 61% of the 

respondents agreed that it was ok to terminate a pregnancy in the first trimester (0-12 weeks) with 3% being neutral. However the 

attitude to have an abortion changes with the age of the pregnancy with 45% and 20% agreeing that it was ok to terminate a 

pregnancy in the second (13-28 weeks) and third (29-40 weeks) trimester respectively.  

The theory of planned behaviour states that attitudes reflect an overall positive or negative evaluation of the behaviour. The study 

therefore asked the respondents to state whether they considered their attitude towards abortion positive or negative. Table 3.2 

presents the summary of the responses. 

 

Table 3.2: Respondents overall attitude towards abortion 

Variable Category Frequency (n) Percentage (%) 

Attitude Positive 84 37 

Negative 144 63 

Total 228 100 

 

3.3 Sources of health messages 

 

The respondents were asked to indicate their main source of reproductive health information and more specifically their source of 

abortion information. The results are shown in table 3.3. 

 Table 3.3: Main source of reproductive health and abortion information 
Variable Peer 

n (%) 

Social 

group  

n (%) 

Family         

n (%) 

Media  

n (%) 

Health 

Provider 

n (%) 

Total 

n (%) 

Main source of 

reproductive health 

information 

67 (29) 73 (32) 6 (3) 34 (15) 48 (21) 228 (100) 

Main source of 

abortion information 

95 (42) 76 (33) 13 (6) 21 (9) 23 (10) 228 (100) 

 

The study findings indicate that women considered their social group as a key source for reproductive health information while family 

members were least sought at 32% and 3% respectively. These findings agreed with that of Brown, et al., (2001) who found that 

parents are frequently not the primary source of information.  

Table 3.3 further presents study findings on the main source of abortion information for the respondents. The table shows that peers 

play a significant role when women are seeking information on abortion. The study revealed that 42% of the respondents saw their 

peers as a main source of abortion information, while only 6% indicated family members as their main source on the same. Further 

findings indicate that only 10% sort information from health providers, hence showing the power of peers as opposed to seeking 

health messages from professionals. These findings agreed with those of Correia (2009) who found that most people received abortion 

information from their friends and peers. Results further indicate that though respondents sought information on abortion from various 

sources, their actions were the same as all the respondents in the study had experienced an abortion.  

The study sought to establish if the respondents had access to reproductive health services including information from their nearest 

facilities. 

Table 3.4 Access to reproductive health from nearest facility 

Variable 

Strongly 

disagree 

n (%) 

Disagree 

n (%) 

Neutral 

n (%) 

Agree 

n (%) 

Strongly 

agree 

n (%) 

Total  

n (%) 

I have access to reproductive 

health services at my nearest 

facility 

1 (1) 2 (1) 2 (1) 105 (46) 118 (51) 228 (100) 

        

Almost all 223 (98 percent) disagreed that they had easy access to reproductive.  
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The qualitative responses indicated that they don’t talk much about abortion. This therefore confirmed the reason as to why most 

women opted to have unsafe abortions since they were not exposed to health messages regarding the issue since the health care 

providers were not comfortable talking about abortion. 

Participant 1 ‘We do not talk much about abortion but we talk about FP.  I think not talking about it makes women terminate 

pregnancy without full information on their options and dangers of abortion in cases of unplanned pregnancies’ 
 

3.4 Source of health messages and attitude toward abortion 

The outcome association with attitude towards abortion was then measured using the Pearson chi-square test of association with 

source of health messages at 95% confidence level. P-values less than 0.05 for the independent and dependent variables were 

considered to be statistically significant at 95% confidence level. 

The model used for logistic regression analysis of the moderating variables on independent variables against the dependent variable 

was expressed in the general form as given below; 

Ln (
𝑝

1−𝑝
)= β0+ β₁X₁+ β2X2…+ βPXP + ε 

where : 

(
𝑝

1−𝑝
)= odds of attitude towards abortion  

β0 = constant 

βi’ s = Regression coefficients 

Xi’ s = Predictor variables (source of health message)  

ε = error term 

 

Table 3.5 Association between source of health messages and attitude towards abortion 

 

 

 

 

 

 

 

Table 3.5 represents the association between source of health messages and attitude towards abortion categorized as positive or 

negative. The main source of reproductive health information and abortion information were significantly associated with the attitude 

of the women towards abortion (P-value <0.0001).  

 

3.6. Logistic regression analysis between source of health message e and attitude towards abortion 

 

Multivariate analysis used to examine the influence of source of health message and attitude towards abortion through binary logistic 

regression. The interpretations for this section are based on the odds ratios. Specifically, if the odds ratio is 1 it means that there is no 

effect hence they don’t have p-values and 95% confidence intervals.  

 

 

 

Table 3.6: Influence of health message sources on attitude towards abortion 

Characteristic Odds 

ratios 

P-value 95% Confidence 

Interval 

Source of health message 

Main source of reproductive health information 

Peer (Reference) 1   

Social group 0.011 <0.0001 0.001-0.086 

Family 1   

Media (social/mass) 0.721 0.438 0.315-1.649 

Health provider  1.351 0.436 0.634-2.881 

 

Table 4.23 shows how sources of health messages influenced attitude towards abortion. Attitude was measured as either positive or 

negative with negative attitude being the reference dummy variable selected based on order levels. The results indicate that 

respondents whose main source of reproductive health information was a social group were 99 percent less likely to have a positive 

attitude towards abortion (OR=0.011; 95% CI=0.001-0.086) compared to those who had the information from a peer. However, 

source health messages verses attitude towards abortion P-Value Test Statistic, Pearson 

Chi (df) 

Source of health message 

Main source of reproductive health information <0.0001 67.81 (4) 

Main source of abortion information <0.0001 36.03 (4) 
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respondents whose main source of reproductive health information was media (social/mass) and health provider effect on attitude 

towards abortion was not statistically significant (OR=0.721; 95% CI=0.315-1.649 & OR=1.351; 95% CI=0.634-2.881 respectively) 

compared to those who had the information from a peer. Respondents whose main source of abortion information was a social group 

were 89 percent less likely to have a positive attitude towards abortion (OR=0.111; 95% CI=0.001-0.086) compared to those who had 

the information from a peer. Those who got the information from family were 75 percent less likely to have a positive attitude towards 

abortion (OR=0.248; 95% CI=0.064-0.959) compared to those who had the information from a peer. Respondents whose main source 

of abortion information was media (social/mass) and health provider effect on the attitude towards abortion was not statistically 

significant (OR=0.752; 95% CI=0.292-1.938 & OR=0.636; 95% CI=0.254-1.593 respectively) compared to those who had the 

information from a peer. 

 

IV. CONCLUSIONS  

The findings revealed that sources of health messages had a positive and significant influence on the respondent’s attitude towards 

abortion and ultimately their decision making on abortion. The study also concluded that though the respondents had access to 

reproductive health information in facilities near them, they did not consider these facilities as their main source of health information 

on abortion and other reproductive health issues. The findings revealed that women’s risk of abortion was associated with unreliable 

sources of information that led to poor knowledge.  

It is evident from the study that there is need to strategically plan on the sources of health message and more specifically on 

reproductive matters including abortion for women of reproductive age. The study recommends support to health providers with 

health communication skills and tools so that they can address topics that are considered a taboo in the society like abortion. 

The study also recommends development of reproductive health messages specifically targeting young people that can be easily 

accessed through social media.  
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Abstract- There have been a number of studies investigating how 

attitudes such as confidence and motivation affect students and 

their academic achievement. This study assessed the attitudes 

towards Mathematics and proficiency in Mathematics of Senior 

High School Students across different strands. The respondents of 

the study were 868 grade 11 senior high students of Science, 

Technology, Engineering and Mathematics (STEM), Pre-

baccalaureate Maritime (Maritime), Accountancy, Business and 

Management (ABM), Humanities and Social Sciences (HUMSS), 

and Technical Vocation and Livelihood (TVL) strands. It aimed 

to ascertain the selected SHS students’ level of Mathematics 

proficiency and their attitudes towards Mathematics. The 

Attitudes’ Toward Mathematics Inventory (ATMI) was used to 

measure and determine the students’ attitudes in terms of value, 

enjoyment, motivation, and self-confidence. Mathematics 

proficiency was based on the core subject, General Mathematics, 

the content was functions and graph. The two variables were 

correlated across different strands. To gather the data an Attitude 

Towards Mathematics Inventory (ATMI) and a teacher-made test 

were used. ATMI scores indicated that they valued mathematics, 

but their scores for Self-Confidence, Enjoyment, and Motivation 

were somewhat negative in attitudes. As a whole, students’ across 

strands showed a negative attitudes towards mathematics. The 

results indicated that there is a significant relationship between 

attitudes towards mathematics and proficiency in mathematics. 

These findings indicate that teacher educators should be aware of 

Senior High School students across different strands’ attitudes and 

seek to improve them in order to positively influence students’ 

proficiency in mathematics.  

 

Index Terms- ATMI, Attitudes, Values, Proficiency in 

Mathematics, Mathematics 

 

I. INTRODUCTION 

ttitude as a concept is concerned with an individuals’ way of 

thinking, acting and behaving. It has a very serious 

implication for the learner, the teacher, the immediate social group 

and the entire school system (Mensah, et Al, 2013). Attitudes may 

affect behaviour that influences what the learner selects from the 

environment, how he/she will react towards teachers, towards the 

material being used and towards other students. As Vygotsky 

(1978) argues that, learners thinking and problem-solving ability 

are learners that can be performed independently, learners that can 

be performed with assistance and learners that cannot be 

performed even with assistance.  

           Research has established the importance of attitudes 

towards Mathematics in achievement (Tapia & Marsh, 2005). For 

instance, Langat (2015), conducted a study in Kenya and found 

that most of the students had positive attitudes towards 

mathematics. Similarly, Peteros, et al (2019) concluded that 

students’ attitudes towards mathematics have a more significant 

impact on affecting the students’ academic achievement. In 

another study conducted by Simegn and Asfaw (2017) in Ethiopia 

involving grade 10 and 12 students. They established that in both 

grade levels, there is no significant difference between genders 

where shown in their attitudes toward mathematics, however, 

female students showed a greater decline in attitudes in terms of 

grade level. They concluded that the enhancement of students’ 

positive attitude can boost students’ performance in mathematics, 

in particular female students. In a more recent study, Capuno, 

Necesario, et al (2019) conducted in a public national high school 

in Mandaue City Division, Cebu, Philippines. Their study revealed 

that students had positive attitudes toward mathematics in terms 

of value and neutral attitude in self-confidence, enjoyment, and 

motivation in mathematics. The study also established that there is 

an overall negligible positive correlation between attitudes and 

academic performance in mathematics.  

           It is generally believed that student’s attitude towards 

Mathematics as a subject determines their success in the said 

subject. In other words, favourable attitudes results to a good 

achievement in the study of Mathematic. Attitudes influence 

success and persistence in the study of Mathematics. Self-

confidence is a good predictor of success in Mathematics. A 

students’ constant failure in the study of Mathematics can make 

him/her believe that he can never do well and thus accepting 

defeat. On the other hand, successful experienced can make a 

student develop a positive attitude towards Mathematics. While 

such preliminary evidence from attitudinal research is informative, 

a little or none is known about grades 11 and 12 students because 

most of the local researches have been concerned primarily with k 

to 10 and college. 

           Senior high school curriculum is intended to prepare 

students to enter into college/university or to work in the industry 

or be an entrepreneur. Last June 2016, the first batch of students 

entered SHS and each of them to choose on strand to master, These 

include Science, Technology, Engineering and Mathematics 

A 
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(STEM); Accountancy, Business and Management (ABM); 

Humanities and Social Sciences (HUMSS); General Academic 

Strand (GAS); and Technical Vocational Livelihood (TVL). There 

are 15 core subjects that all SHS students will take; one of these 

core subjects is General Mathematics. (Department of Education, 

2012). 

           After teaching for two years as a part-time senior high 

school teacher, the biggest frustration that the researcher 

encountered as an educator is that senior high school students 

across different strands tend to have little interest in Mathematics 

and could hardly see its relevance in their lives. Despite every 

effort every Mathematics teachers do to make their classrooms 

interactive, applicable and discovery-based, students still find 

Mathematics a very difficult subject with their very being. Even 

some bright students saw no purpose in it and had no desire to dig 

deeper. Although mathematical skills are an essential part of adult 

life, many students entered senior high school without such skills. 

The purpose of the study was to determine the relationship 

between attitudes towards Mathematics of Dr. Carlos S. Lanting 

College Senior High School students and their proficiency in 

Mathematics. Specifically, the study answered the following 

questions: 

1. What is the proficiency level in Mathematics of 

Senior High School (SHS) students from different 

strands? 

2. Is there a significant difference in the Mathematics 

proficiency of SHS students when grouped 

according to strands? 

3. What are the attitudes of SHS students towards the 

learning of Mathematics from different strands? 

4. Is there a significant difference that exists in the 

attitudes toward the learning of Mathematics of the 

senior high school students when grouped according 

to strands? 

5. Is there a significant relationship that exists between 

the students’ attitudes towards the learning of 

Mathematics and proficiency in Mathematics? 

The following null hypotheses were tested in the study: 

Ho:  There is no significant difference in the Mathematics 

proficiency of the SHS students when grouped according to 

strands. 

Ho:  There is no significant difference in the attitudes toward 

Mathematics of the SHS student when grouped according to 

strands. 

Ho:  There is no significant relationship between the attitude 

toward Mathematics in terms of value, enjoyment, motivation, & 

self-confidence and Mathematics proficiency of SHS students? 

 

II. METHODS 

           The main purpose of this research is to investigate whether 

there is correlation between attitudes towards Mathematics and 

proficiency in Mathematics across different strand of grade 11 

senior high school student of Dr. Carlos S. Lanting College. This 

study is a descriptive correlational method.  

Based on the research questions that will mainly investigate the 

correlation between attitudes and proficiency, this research is 

classified into descriptive research with correlation method. This 

study used explanatory design since this study will just investigate 

in the extent to which two variables (or more) co-vary, that is 

where changes in one variable are reflected in changes in the other.  

The group of students who took part of this study are all enrolled 

grade 11 senior high school student across different strand offered 

in Dr. Carlos S. Lanting College for the first quarter of the first 

semester of the academic year 2018-19. 

           In this study, the researcher used purposive sampling 

technique to obtain the sample. The average age of these students 

is typically between 15 to 17 years old and this corresponds to age 

bracket entering senior high school in the K-12 program of the 

Department of Education. The questionnaires was distributed to 

all Mathematics teachers and administered to all morning sections 

and present during the administration of the survey, only 868 out 

of 1,057 or 82.12 percent of the total population. 

           The instruments used were Attitudes toward Mathematics 

Inventory and a Teacher-Made Test. The Attitudes toward 

Mathematics Inventory (ATMI) (Tapia & Marsh, 2004) consists 

of 40 questions that measure four factors affecting student attitude. 

The subscales were: self-confidence (15 items), value of 

Mathematics (10 items), enjoyment of Mathematics (10 items), 

and motivation (5 items). As cited by Kalder and Lesik (2011), the 

responses to the survey were measured on a 5 point liker scale: 

Strongly Agree (5), Agree (4), Neutral (3), Disagree (2) and 

Strongly Disagree (1) and coded as interval data such that a “1” 

represents more negative attitudes, whereas “5” represents a more 

positive attitude. This allowed for descriptive measures such as 

mean score to be determined for multiple questions that were used 

in 4 categories (Kelley, 1999). “Neutral” response was taken a 

negative attitude. According to Chimi and Russell (2009), the 

respondents are knowledgeable about the subject matter (in this 

case, the attitude toward mathematics) and has a basis upon to 

which to form a response, the respondent is not neutral on the 

matter, simply does not care about the subject of the study.  The 

researcher used the teacher made test to measure the proficiency 

in Mathematics of the senior high school student- participants.  

The data gathered from the first quarter teacher-made test and the 

ATMI as instruments was treated statistically. Primarily, the 

researcher utilized the software SPSS version 23 using the 

following certain statistics. 

 

III. RESULTS 

           In this study, the proficiency level aspect was established 

by determining the mean score of the senior high school strands: 

STEM, ABM, MARITIME, HUMSS and TVL. The mean score 

values were interpreted based on DepEd Order No. 73, s.2012 

“Guidelines on the Assessment and Rating of Learning Outcomes 

Under the K to 12 Basic Education Curriculum”. 
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Table 1: Proficiency Level in Mathematics across Different Strands 

 

Strands N Mean SD Proficiency Level 

STEM 146 29.33 4.32 Advance 

MARITIME 67 23.18 6.50 Proficient 

ABM 268 26.54 5.71 Proficient 

HUMSS 221 24.48 6.76 Proficient 

TVL 166 22.05 6.31 Proficient 

OVER-ALL 868 25.37 6.43 Proficient 

Legend: Average Score 

30.50 – 35.00 

26.50 – 30.49 

23.50 – 26.49 

20.50 – 23.49 

0 – 20.49 

Descriptive Rating 

Advance 

Proficient 

Approaching proficiency 

Developing 

Beginning 

 

    

           As indicated in Table 1, the overall mean of 25.37 with 

standard deviation of 6.43 indicated that the senior high school 

students of Dr. Carlos Lanting College were of proficient level in 

Mathematics and the students of STEM strand had the highest 

mean score (M=29.33, SD=4.32), indicated an advance 

proficiency level in Mathematics, while students from ABM 

(M=26.54, SD=5.71), HUMSS (M=24.48, SD=6.76), 

MARITIME (M=23.18, SD=6.50) and TVL (M=22.05, SD=6.32) 

strand indicated a proficient level in Mathematics. 

To examine whether there exist any differences in the proficiency 

level in Mathematics across senior high school strands, one way 

ANOVA was conducted. 

 

 

Table 2: Test of Difference in the Respondents’ Proficiency in Mathematics                  Across different Strands 

 

Source of Variation SS df MS F-value p-value 

Between Groups 4988.24 4 1247.06 

34.941 0.000* Within Groups 30801.26 863 35.69 

Total 35789.50 867  

*Significant at p-value of <0.05-0.01; very significant at p-value of < 0.01. 

 

Table 3: Post Hoc Test Results 

 

(Senior High School Strand) 
Mean 

Difference 
Std. Error Sig. 

STEM vs. MARITIME 6.150* .882 .000 

ABM 2.784* .615 .000 

HUMSS 4.854* .637 .000 

TVL 7.281* .678 .000 

Prebacc MARITIME 

vs. 

ABM -3.366* .816 .002 

HUMSS -1.296 .833 .659 

TVL 1.131 .865 .789 

ABM vs. HUMSS 2.070* .543 .005 

TVL 4.497* .543 .000 

HUMSS vs. TVL 2.427* .614 .004 

*Significant at p-value of <0.05-0.01; very significant at p-value of < 0.01. 

 

           The results in Table 2 show a very significant differences 

on the proficiency level of the students across SHS strands F(4, 

683)=34.941, p-value=0.000. Post hoc analysis using the Scheffe 

post hoc criterion for significance showed in Table 3 that STEM 

vs. MARITIME, STEM vs. ABM, STEM vs. HUMSS and STEM 

vs. TVL are very significant proficiency level at p-value<0.01 

indicating that the respondents’ of STEM (M=29.33, SD=4.32) 

strand where proficiently advance in Mathematics than ABM 

(M=26.54, SD=5.71), HUMSS (M=24.48, SD=6.76), 

MARITIME (M=23.18, SD=6.50) and TVL (M=22.05, SD=6.32) 

strands.   

           It can also be noted in Table 3, the post hoc test that ABM 

vs. Maritime, ABM vs. HUMSS, and ABM vs. TVL are very 

significant at p-value<0.01. This means that ABM (M=26.54, 
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SD=5.71) is more proficient in Mathematics than HUMSS 

(M=24.48, SD=6.76), MARITIME (M=23.18, SD=6.50) and TVL 

(M=22.05, SD=6.32) strands.  

           On the other hand, MARITIME vs. HUMSS and 

MARITIME vs. TVL had no significant difference in their 

proficiency level at p-value>0.05 

           The Table 4 show the respondents’ descriptive statistics for 

attitudes towards Mathematics in terms of self-confidence or “a 

belief that one’s self is good or bad in Mathematics”, value or “a 

belief that Mathematics is useful or useless”, enjoyment or “liking 

or disliking of Mathematics” and motivation or “a tendency to 

engage or avoid Mathematics.” It shows that the mean score of 

STEM (M=3.08) is greater than the mean score of MARITIME 

(M=3.06), ABM (M=3.16), HUMSS (M=2.89), and TVL 

(M=2.95) but across strands the means scores are less than 3.50. 

 

 

Table 4: Descriptive of Attitudes of the Respondents toward Mathematics across      Different Strands 

 

  STEM MARITIME ABM HUMSS TVL OVER-ALL 

Self Confidence 3.08 3.06 3.16 2.89 2.95 3.03 

Value 4.11 3.43 3.93 3.62 3.73 3.80 

Enjoyment 3.37 3.10 3.33 2.99 3.19 3.20 

Motivation 3.34 3.20 3.32 3.02 3.21 3.22 

OVER-ALL ATTITUDE 3.44 3.18 3.41 3.11 3.24 3.29 

Legend: Mean Scale Description 

      1.0-3.49 Negative attitude 

      3.5-5.00 Positive attitude 

      

 Table 4 also shows the weighted mean of the 

respondents’ attitudes towards Mathematics as to value. It can be 

note from table 6 that across strands, STEM (M=4.12) got the 

highest rank, ABM (M=3.93) ranked second, next are TVL 

(M=3.73) and HUMSS (M=3.62). Which implies that students’ 

from STEM, ABM, TVL, and HUMSS strands had a positive 

attitude towards Mathematics and highly believes in the usefulness 

of Mathematics. Prebacc-MARITIME (M=3.43) strand got the 

lowest rank, implying that although technically a part of the STEM 

strand, it is unlikely that the students’ from these strand believe 

that Mathematics is useless. 

 Table 4 reveals that the average weighted mean across 

strands are below the required average of 3.50. STEM (M=3.37), 

ABM (M=3.33), next is TVL (M=3.19), Prebacc-MARITIME 

(M=3.10) and HUMSS (M=2.99). Implies that students across 

strands, including STEM, disliking or not enjoyed doing 

Mathematics. 

 As seen in table 4, the average weighted mean of STEM 

(M=3.34), ABM (M=3.32), TVL (M=3.21), Prebacc-MARITIME 

(M=3.20), and HUMSS (M=3.02) are all below the required 

average of 3.50. Implies a negative attitude towards Mathematics, 

indicating that students’ across strands were not motivated and 

willing to engage themselves in doing Mathematics. 

 Generally, the students have a negative attitudes towards 

Mathematics as evidenced by the over-all average weighted mean 

of 3.29. Among the attitudes, the students were found to have a 

positive attitude in the value of Mathematics (M=3.80) but were 

negative in all other dimensions of attitudes, self-confidence 

(M=3.03), enjoyment (M=3.20) and motivation (M=3.22).  

The following table’s shows the data related to test of significant 

difference on the attitudes towards Mathematics across different 

strands in terms of the following variables: self-confidence, value, 

enjoyment, motivation, and overall attitudes towards mathematics. 

As presented in table 5, there was a significant difference in the 

attitudes of respondents in Mathematics as to self-confidence 

across different strands, F(4,863)=7.452, p-value=0.00. 

 

 

Table 5: Test of Difference in the Attitudes of Respondents in Mathematics As to Self-confidence across different strands 

 

Source of Variation SS df MS F p-value 

Between Groups 9.921 4 2.480 

7.452 0.000 Within Groups 287.225 863 .333 

Total 297.146 867   

*Significant at p-value of <0.05-0.01; very significant at p-value of < 0.01 

 

Table 6: Post Hoc Test Results 

 

(Senior High School Strand) 

Mean 

Difference Std. Error p-value 

STEM vs. MARITIME .02220 .08513 .999 

ABM -.07631 .05934 .799 

HUMSS .18760 .06153 .055 
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TVL .12931 .06546 .420 

MARITIME vs. ABM -.09851 .07880 .815 

HUMSS .16540 .08046 .377 

TVL .10711 .08350 .801 

ABM vs. HUMSS .26391* .05242 .000 

TVL .20562* .05698 .012 

HUMSS vs. TVL -.05829 .05925 .915 

*Significant at p-value of <0.05-0.01; very significant at p-value of < 0.01 

 

           It can be noted in the post hoc analyses using Scheffe post 

hoc criterion for significance, presented in table 6, that ABM vs. 

HUMSS and ABM vs. TVL has a significant difference across the 

five strands, with a computed p-values of 0.000 and 0.012, 

respectively. This means that the respondents from ABM strand 

has self-confidence in Mathematics between the respondents from 

HUMSS and TVL Strand. 

           As presented in table 7, there was a significant difference 

in the attitudes of respondents in Mathematics on to value across 

different strands, F(4,863)=18.592,p-value=0.00, the null 

hypothesis is rejected.  

 

Table 7: Test of Difference in the Attitudes of Respondents in Mathematics As to Value across different strands 

 

Source of Variation SS df MS F-value p-value 

Between Groups 35.262 4 8.816 

18.592 0.00 Within Groups 409.197 863 .474 

Total 444.459 867   

*Significant at p-value of <0.05-0.01; very significant at p-value of < 0.01 

 

Table 8: Post Hoc Test Results 

 

(Senior High School Strand) 

Mean 

Difference Std. Error p-value 

STEM vs. MARITIME .67607* .10161 .000 

ABM .18167 .07083 .161 

HUMSS .48854* .07344 .000 

TVL .37999* .07813 .000 

MARITIME vs. ABM -.49440* .09405 .000 

HUMSS -.18753 .09603 .432 

TVL -.29608 .09967 .067 

ABM vs. HUMSS .30688* .06257 .000 

TVL 0.19832 .06801 .076 

HUMSS vs. TVL -.10855 .07072 .671 

*Significant at p-value of <0.05-0.01; very significant at p-value of < 0.01 

 

           STEM. It can be noted, in table 8, in the post hoc analysis 

using the Scheffe post hoc criterion for significance that STEM vs. 

MARITIME, STEM vs. HUMSS and STEM vs. TVL has a 

significant difference across the five strands. STEM vs. Maritime, 

HUMSS, and TVL had a mean difference of 0.67607, 0.48854, 

and 0.37999, respectively, thus the null hypothesis is rejected. 

This means that the respondents from the STEM strand value 

Mathematics than the respondents of the MARITIME, HUMSS 

and TVL strands. 

 ABM. In can also be noted in the post hoc test, as 

presented in table 8, that ABM vs. MARITIME and ABM vs. 

HUMSS has a significant differences among other strand. With a 

computed p-value less than 0.05 for ABM (p-value=0.000) and vs. 

MARITME (p-value=0.000) and for ABM vs. HUMSS (p-

value=0.00). This means that the respondents from ABM strand 

value Mathematics than the respondents from MARITIME and 

HUMSS. 

           In addition, STEM vs. ABM has no significant in the five 

strands p-value=0.161, the null hypothesis is not rejected.  

           It can be gleaned in table 9 that there is a significant 

difference in the attitudes of respondents in Mathematics on to 

enjoyment across different strands. At significant level of 0.05 and 

F(4,863)=12.174, p-value=0.000, the null hypothesis is rejected. 
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Table 9: Test of Difference in the Attitudes of Respondents in Mathematics As to Enjoyment across different Strands 

 

Source of Variation SS df MS F-value p-value 

Between Groups 18.921 4 4.730 

12.174 0.000 Within Groups 335.327 863 0.389 

Total 354.248 867  

*Significant at p-value of <0.05-0.01; very significant at p-value of < 0.01 

 

Table 10: Post Hoc Test Results 

 

(Senior High School Strand) Mean 

Difference 

Std. Error Sig. 

STEM vs. MARITIME .2678 .09198 .077 

ABM .0406 .06412 .982 

HUMSS .3782* .06648 .000 

TVL .1811 .07073 .162 

MARITIME vs. ABM -.2272 .08514 .131 

HUMSS .1104 .08693 .806 

TVL -.0867 .09022 .921 

ABM vs. HUMSS .3377* .05664 .000 

TVL .1405 .06157 .268 

HUMSS vs. TVL -.1972 .06402 .051 

*Significant at p-value of <0.05-0.01; very significant at p-value of < 0.01 

 

           Table 10 shows the post hoc analyses using the Scheffe post 

hoc criterion for significance.  

           STEM. It can be noted in the post hoc test that STEM vs. 

HUMSS has a significant difference across the five strands, with 

a mean difference of 0.3782 and a p-value=0.00, the null 

hypothesis is rejected. This means that the respondents from 

STEM strand has enjoyed Mathematics between the respondents 

from HUMSS Strand. 

           ABM. Also, it can be noted that ABM vs. HUMSS has a 

significant difference across five strands with a mean difference 

of 0.3377 and a p-value=0.000. This means that the respondents 

from STEM and ABM strand has enjoyed Mathematics between 

the respondents from HUMSS Strand. 

           As presented in table 11, there was a significant difference 

in the attitudes of respondents in Mathematics on to motivation 

across different strands. At significant level of 0.05 and 

F(4,863)=10.190, p-value=0.000, the null hypothesis is rejected.  

 

Table 11: Test of Difference in the Attitudes of Respondents in Mathematics as to Motivation Across different Strands 

 

Source of Variation SS df MS F-value p-value 

Between Groups 13.838 4 3.460 

10.190 0.000 Within Groups 292.983 863 .339 

Total 306.821 867   

*Significant at p-value of <0.05-0.01; very significant at p-value of < 0.01 

 

Table 12: Post Hoc Test Results 

 

(Senior High School Strand) Mean 

Difference 

Std. Error P-value 

STEM vs. MARITIME .1427 .0860 .600 

ABM .0166 .0599 .999 

HUMSS .3198* .0621 .000 

TVL .1301 .0661 .424 

MARITIME vs. ABM -.1261 .0796 .643 

HUMSS .1771 .0813 .315 

TVL -.0126 .0843 1.000 
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ABM vs. HUMSS .3032* .0529 .000 

TVL .1135 .0575 .422 

HUMSS vs. TVL -.1897* .0598 .040 

*Significant at p-value of <0.05-0.01; very significant at p-value of < 0.01 

 

           STEM. It can be noted in the post hoc test, as indicated in 

table12, that STEM vs. HUMSS has a significant difference with 

a mean difference of 0.3198 and a p-value=0.00, the null 

hypothesis is rejected. This means that the respondents from 

STEM strand has more enjoyment in Mathematics between the 

respondents from HUMSS Strand.  

           ABM.  It can be noted that ABM vs. HUMSS has a 

significant difference across five strands with a mean difference 

of 0.3032 and a p-value=0.000. This means that the respondents 

from ABM strand has more enjoyment in Mathematics between 

the respondents from HUMSS Strand.  

           HUMSS. HUMSS vs. TVL has a negative significant 

difference across five strands since the mean difference is -0.1897 

with a p-value=0.040. This means that the respondents from TVL 

strands are motivated in Mathematics than the respondents of the 

HUMSS strand. 

           As presented in table 13, there is a significant difference in 

the over-all attitudes of respondents in Mathematics across 

different strands. At significant level of 0.05 and F(4,863)=16.246, 

p-value-0.000, the null hypothesis is rejected. 

 

 

Table 13: Test of Difference in the Over-all Attitudes of Respondents in Mathematics  across different Strands 

 

Source of Variation SS df MS F-value p-value 

Between Groups 15.475 4 3.869 

16.246 0.000 Within Groups 205.510 863 .238 

Total 220.985 867  

*Significant at p-value of <0.05-0.01; very significant at p-value of < 0.01 

 

Table 14: Post Hoc Test Results 

 

(Senior High School Strand) Mean 

Difference 

Std. Error Sig. 

STEM vs. MARITIME .2621* .0720 .010 

ABM .0290 .0502 .987 

HUMSS .3270* .0520 .000 

TVL .2050* .0554 .009 

MARITIME vs. ABM -.2331* .0667 .016 

HUMSS .0649 .0681 .923 

TVL -.0571 .0706 .957 

ABM vs. HUMSS .2980* .0443 .000 

TVL .1760* .0482 .010 

HUMSS vs. TVL -.1220 .0501 .206 

*Significant at p-value of <0.05-0.01; very significant at p-value of < 0.01 

 

           STEM. It can be noted in the post hoc test that STEM vs. 

MARITIME, STEM vs. HUMSS and STEM vs. TVL has a 

significant difference across the five strands. With a mean 

difference of 0.2621 (p-value=0.010) for STEM vs. Maritime, 

0.3270 (p-value=0.000) for STEM vs. HUMSS and 0.2050 (p-

value=0.009) for STEM vs. TVL, the null hypothesis is rejected. 

This means that the respondents from the STEM strand has more 

positive attitude in Mathematics than the respondents of the 

MARITIME, HUMSS and TVL strands. 

           ABM. In can also be noted in the post hoc test that ABM 

vs. MARITIME, ABM vs. HUMSS, and ABM vs. TVL has a 

significant differences among other strand. With a new tabular 

value of 9.52 that is less than the computed values of 12.23 for 

ABM vs. MARITME, 45.17 for ABM vs. HUMSS, and 13.33 for 

ABM vs. TVL. This means that the respondents from ABM strand 

value more Mathematics than the respondents from MARITIME 

and HUMSS. 

           In addition, STEM vs. ABM has no significant difference 

at p-value>0.05. This means that respondents from STEM and 

ABM strands possess positive attitude in Mathematics.  

Pearson Product Moment correlation was used to examine the 

inter-correlations between self-confidence, value, enjoyment, 

motivation, and proficiency in Mathematics. These relations 

implied that those independent variables had significant 

correlation with other dependent variables as well. 
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Table 15: Test of Significant Relationship between the Respondents’                         Attitudes toward Mathematics and 

Mathematics Proficiency 

 

  1 2 3 4 5 6 

Score (1) 1           

Self-confidence (2) .169** 1         

Value (3) .173** .276** 1       

Enjoyment (4) .151** .680** .495** 1     

Motivation (5) .082* .521** .493** .659** 1   

Overall Attitude (6) .195** .825** .704** .885** .757** 1 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 

 

           Table 15 reveals that the proficiency level in Mathematics 

and the attitude toward Mathematics of students are significantly 

related in the case of all strands and in over-all computations.  The 

null hypothesis therefore is rejected. Over-all attitude towards 

Mathematics has shown statistically significant relation with 

Mathematics proficiency (r=0.195). 

           Table 15 also describe the inter correlation between the 

subscales of ATMs and proficiency in Mathematics. As shows 

there were inter-correlation between the independent and the 

dependent variable. Self-confidence, value, enjoyment and 

motivation has shown statistically significant relation with 

mathematics proficiency (r=0.169, r=0173, r=0.151, and r=0.082, 

respectively). In indicates that the student’s self-confidence, value, 

enjoyment, and motivation increases, their proficiency in 

Mathematics increases and vice versa.  In addition, there were a 

significant positive inter-correlation between self-confidence, 

value, enjoyment, and motivation. This indicates that as self-

confidence increases, value of mathematics, enjoyment of 

Mathematics and motivation increases (r=0.276, r=0.680, 

r=0.521) and vice versa. This also indicates that students who 

enjoy solving Mathematics problems had more self-confident. 

Also, there is an increase in the value of mathematics onto 

enjoyment (r=0.495) and motivation (r=0.493) in Mathematics 

and vice versa. 

           The contribution of the independent variables to the 

prediction of proficiency in Mathematics can be seen in the 

following tables using Regression analysis. 

           As revealed in Table16, the predictor variables Motivation, 

Senior High School Strand, Value of Mathematics, Self-

confidence, and Enjoyment for Mathematics all together 

contributed for the variation of students’ Mathematics score by 

13.2%. it implies that 132 percent proportion of proficiency in 

Mathematics variance accounted for the independent variables. 

The remaining proportion could not be known in this study. The 

adjusted R-squared which represents the unbiased estimate of R-

squared was 0.127. It indicated that there were overall 

relationships between predictors (Motivation, Senior High School 

Strand, Value of Mathematics, Self-confidence, and Enjoyment 

for Mathematics) and the outcome variable (proficiency in 

Mathematics. This proportion was statistically significant, 

F(5,862)=26.267, p-value<0.01. 

 

 

Table 16: Results of Regression Analysis 

 

  Sum of Squares df 
Mean 

Square 
F Sig. R2 Adj R2 

Regression 4731.97 5 946.39 
26.267 .000b 0.132 0.127 

Residual 31057.53 862 36.03 

Total 35789.50 867           

a. Dependent Variable: Score in General Mathematics 1st Quarter Examination 

b. Predictors: (Constant), Motivation, Senior High School Strand, Value of Mathematics, Self-confidence, 

Enjoyment for Mathematics 

 

Table 17: Summary of Multiple Regression 

 

  

Regression 

Coefficient B 

Std. 

Error 

Beta 

Coefficient t p-value 

(Constant) 23.775 1.580   15.045 .000 

SHS Strand -1.418 .158 -.290 -8.986 .000 

Self-confidence 1.527 .484 .139 3.154 .002 

Value 1.149 .344 .128 3.340 .001 

Enjoyment .242 .521 .024 .464 .643 

Motivation -1.121 .478 -.104 -2.347 .019 

a. Dependent Variable: Score in General Mathematics 1st Quarter Examination 
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           As can be seen in Table 17, in the summary of multiple 

regression analysis we can observe statistically significant relation 

between the predictor (Motivation, Senior High School Strand, 

Value of Mathematics, Self-confidence, Enjoyment for 

Mathematics) and the outcome variable (proficiency in 

Mathematics). For instance, t-test showed in the multiple 

regression analysis as there was statistically significant relation 

between SHS strand and proficiency in Mathematics, t=-8.986, p-

value<0.05; self-confidence and proficiency in Mathematics, 

t=1.527, p-value<0.05; value of Mathematics and proficiency in 

Mathematics, t=1.149, p-value<0.05; and motivation and 

proficiency in Mathematics, t=-1.121, p-value<0.05. On the other 

hand, there was no statistically significant relation between 

enjoyment and proficiency in Mathematics, t=0.242, p-

value>0.05. In general, self-confidence in Mathematics had highly 

dominant and very influential for the variation of the students’ 

proficiency in Mathematics among other variables. 

 

IV. ANALYSIS 

1. What is the proficiency level in Mathematics proficiency of 

SHS across different strands? 

           The overall mean indicated that the senior high school 

students of Dr. Carlos Lanting College were of proficient level in 

Mathematics.  

           Considering the mean score, students of STEM strand had 

the highest mean score, indicated an advance proficiency level in 

Mathematics, while students from ABM, HUMSS, MARITIME 

and TVL strand indicated a proficient level in Mathematics. In 

terms of standard deviation, STEM students are more homogenous 

than the other groups while HUMSS appeared to be the most 

heterogeneous group as their scores were varied indicating varied 

Mathematics abilities. 

2. Is there a significant difference among proficiencies in 

Mathematics of SHS across different strands? 

           The results exhibit a differences in the proficiency level in 

Mathematics across senior high school strand, namely: STEM, 

ABM, MARITIME, HUMSS, and TVL. As shown in the results, 

it was expected that students from STEM strand are proficiently 

advance in mathematics compared to the other groups. This was 

promising results since STEM students will be taking engineering 

courses in college where there are many Mathematics subject. 

Similarly, ABM strand was more proficient in Mathematics than 

HUMSS, MARITIME, and TVL. On the other hand MARITIME 

vs. HUMSS and MARITME vs. TVL exhibit almost the same 

proficiency in Mathematics.  

3. What are the attitudes of senior high school students towards 

the learning of Mathematics from different strands? 

           Generally, the students have a negative attitudes towards 

Mathematics as evidenced by the over-all average weighted mean 

of 3.29 with the STEM getting the highest average weighted mean 

and HUMSS obtaining the lowest. This implies need to develop 

positives attitudes towards the subject if the teachers will help 

them by exposing them to the learning of mathematics in an 

enjoyable manner. 

           Among the attitudes, the students were found to have a 

positive attitude in the value of Mathematics but were negative in 

all other dimensions of attitudes. They got the lowest mean in self-

confidence in Mathematics indicating that some students still feel 

anxiety in understanding when in Mathematics class. 

           This supports the study of Capuno, Necesario, et al (2019) 

conducted in a public national high school in Mandaue City 

Division, Cebu, Philippines. Their study revealed that students had 

positive attitudes toward mathematics in terms of value and 

neutral attitude in self-confidence, enjoyment, and motivation in 

mathematics.  

4. Is there a significant difference that exists in the attitudes 

toward the learning of Mathematics of the senior high school 

across different strands? 

           The results revealed that the attitudes towards Mathematics 

in terms of value of STEM strand is significantly more positive in 

attitude across all strand. The respondents from STEM strand had 

more positive attitude toward mathematics across different strand. 

This finding supports the major principle of expectancy-value 

theory, which states that learners with high expectancy for success 

and valuing of academic task towards learning will more likely 

show positive achievement (Wigfield et. al, 2016). This result is 

supported by Fisher et. al (2013) who found out that there was a 

significant effect for major across each of the four subscale of the 

ATMI, with STEM majors having a significantly more positive 

attitude toward Mathematics than non-STEM majors. STEM 

strands believe that they are capable of achieving proficiency in 

Mathematics and motivated, enjoyment and value Mathematics. 

Similarly, ABM strand is significantly more positive in attitude 

compared to MARITME, HUMSS, and TVL strand.  

           In addition, STEM and ABM strand has no significant 

difference of their attitudes toward Mathematics in terms of self-

confidence, value, enjoyment and motivation. This means that the 

respondents from STEM and ABM strands possesses the same 

attitudes toward the subject Mathematics. This results is supported 

that STEM strand help develop ability to evaluate and formulate 

solution through the application and integration of mathematical 

concepts as it prepares to pursue college degrees leading them to 

become future mathematicians, scientists, technological analysts 

and experts, and programmers and the like. Also, the result is 

supported that Accountancy, Business and Management (ABM) 

strand trains students to think logically and scientifically 

accounted with accounting principles in order to prepare them to 

pursue college degrees as future accountants. 

   

5. Is there a significant relationship that exists between the 

students’ attitudes towards the learning of Mathematics and 

proficiency in Mathematics? 

           Pearson Product Moment correlation was used to examine 

the inter-correlations between self-confidence, value, enjoyment, 

motivation, and proficiency in Mathematics. These relations 

implied that those independent variables had significant 

correlation with other dependent variables as well. 

           To determine the overall relationship of the independent 

variables and proficiency in Mathematics, a multiple regression 

was used. The results of the multiple regression analysis indicated 

when proficiency in Mathematics was regressed on all the 

independent variable (strand, self-confidence, value, enjoyment, 

and motivation), the multiple coefficient of determination was 

13.2%.  
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           The results suggest that the independent variables (strand, 

self-confidence, value, enjoyment, and motivation), when 

combined, have a significant relationship with the students’ 

proficiency in Mathematics.   

           It appears that when students have good attitudes towards 

Mathematics they likely to become proficient in Mathematics.  

Similarly, poor attitudes towards Mathematics may result to poor 

proficiency in the said subject. 

           This result is supported by Tudyet. al (2014) who found out 

the attitude towards Mathematics manifested significant influence 

to academic performance. Students who shows positive attitude 

towards the Mathematics tend to perform well. Hence, 

performance in Mathematics can be improved by developing a 

positive attitude towards the subject. 

 

V. DISCUSSIONS 

Conclusions: 

1. The respondents have the ability to understand Mathematics 

with the STEM strand excelling in the said subject. 

2. Students from different strands possess different mathematical 

abilities. 

3. Generally, students have negative attitudes toward 

Mathematics; however, they have a positive attitude in terms 

of value. 

4. Students from different stands possess varied attitudes toward 

Mathematics. 

5. Students’ attitude toward Mathematics influences their 

proficiency in the said subject. 

 

Recommendations: 

1. There is a substantially heterogeneity in the proficiency level 

in Mathematics. It is not only important for a teacher to have 

content knowledge, but also develop awareness of how 

individual students learn. Teachers must make appropriate 

choices with regard to pedagogy to provide learning 

opportunities such that students are able to construct their 

Mathematical Knowledge. 

2. Students found to be not so good in Mathematics may be 

advised to attend remedial classes in Mathematics that will be 

offered by the school and the different student organizations. 

They should also be given more attention by the teachers when 

discussing the lesson in their respective classes to help them 

improve their performance in Mathematics. 

3.  Positive attitudes toward learning and achievement in 

Mathematics are necessary ingredients in secondary school. It 

is important and imperative for all students across different 

strands (STEM, ABM, HUMSS, MARITIME and TVL) to 

develop their positive attitude towards the subject and make 

Mathematics more enjoyable, motivated for, and self – 

confident in learning. 

4. Researches shows that there is a successive relationship among 

attitudes, learning, and achievement in Mathematics. The 

negative relationship between the respondents attitudes 

towards Mathematics and proficiency level in math 

demonstrate that attitudes plays a significant role in students 

learning across strands. A positive relationship should be 

established early enough in a students’ Mathematics education. 

Mathematics teachers should wisely utilize available learning 

resources to reinforce and neutralize negative attitudes toward 

learning and performing in Mathematics. Unfavorable attitudes 

should be curtailed professionally and early enough before 

students completely give up in learning and/or being proficient 

in Mathematics. 

5. A replication of this study in another research environment 

may be conducted. 

a. The study was carried out in one school only. Similar 

studies could be carried out in other parts of the country 

to gather adequate information on the subject to be able 

to generalize. 

b. This study focused on the students’ attitudes toward 

learning of Mathematics and achievement in 

Mathematics. 
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Abstract- The present study indicated the ability of isolated R3 

strain in degrading high-strength phenol. Optimal conditions 

obtained in this experiment laid a solid foundation for further use 

of this microorganism in the treatment of phenol effluents. The 

growth and phenol biodegradation study was carried out in 

MSAM medium with phenol as the sole carbon source and energy. 

The strains were designated as R1, R2, R3, R4, R5 and R6.  One 

of the strains namely R3 was found to be highly effective for the 

removal of phenol. The effect of contact time, initial phenol 

concentration, temperature and pH and on the rate of phenol 

degradation by that particular strain was carried out. Observations 

revealed that the optimal conditions for phenol removal were 

found to be pH of 8, temperature of 36°C, contact time of 96 hrs 

and initial concentration of phenol of 200 ppm. Box Behnken 

Design” (BBD) was used to optimize the process of phenol 

degradation by R3 strain, isolated from textile effluent. In RSM-

BBD method, high and low values were assigned for the three 

variables viz. concentration, contact time and temperature. The 

results of BBD method showed the significant effect of 

temperature, contact time and concentration on phenol removal 

from aqueous solution. The predicted results showed that the 

maximum removal efficiency of phenol (91%) could be obtained 

under the optimum conditions of contact time 100 hrs, 

concentration 221.4 ppm and temperature 35.6°C. These predicted 

values were further verified by validation experiments. The 

excellent correlation between predicted and experimental values 

confirmed the validity and practicability of this statistical optimum 

strategy.  

 

Index Terms- Biodegradation; Identification; phenol; 

Optimization; BBD. 

 

I. INTRODUCTION 

ith the advent of rapid industrialization, Indian economy 

had progressed; however the industrial boon would also 

spread their deadly tentacles and engulf the environment, 

eventually becoming a major cause of air, water and land 

pollution. The contribution of industries towards pollution is 

clearly understood in the recent times. The pollutants from 

industrial discharge and sewage besides finding their way to 

surface water reservoirs and rivers are also percolating into ground 

to pollute ground water sources most importantly may contain 

toxic chemicals that disturb the ecosystem and pose deadly effects 

on human, animal health, subdue plant growth and toxicants easily 

enter the food chain. Hence, the past four decades had witnessed a 

number of treatment technologies to overcome such pollution 

problems. Pollutants resembling structural features of xenobiotics 

[1] mostly include organic sulfonic acids, halogenated aliphatic 

and polycyclic aromatic hydrocarbons, s-triazines, nitroaromatic 

compounds, azo compounds and synthetic polymers. Polycyclic 

aromatics, nitroaromatic compounds (NACs), and other 

hydrocarbons (PAHs) constituting crude oil, are among the 

diverse group of xenobiotic chemicals responsible for immense 

environmental pollution. 

           Environmental preservation has become a key issue in a 

society because it is often linked to quality of life. Organic 

compounds are the major water pollutants, among which phenol 

and its analogous has been the subject of great concern, as they are 

toxic in nature and induce adverse effect on receiving bodies. It is 

non-persistent in the environment and the major part of phenol in 

the atmosphere is degraded by photochemical reactions. A minor 

part will be removed by rain. Phenol in water and soil is degraded 

by abiotic reactions and microbial activity. They induce genotoxic, 

carcinogenic, immunogenic, haematological& physiological 

effects and have a high bioaccumulation rate along the food chain 

due to its lipophilicity.  The World Health Organization (WHO) 

recommends the threshold permissible phenolic concentration of 

0.001mgL-1 in portable waters and threshold concentration of 

phenol in drinking water below 1.0 mg/L. While Ministry of 

Environment and Forests (MoEF), Government of India, have set 

a maximum concentration level of 1.0 mgL-1 of phenol in the 

industrial effluents for safe discharge into surface waters. Thus, 

the treatment of phenol is necessitated which is done either by 

conventional or biological techniques [2]. Favourably, biological 

degradation is generally preferred as it has advantages of lower 

costs and possibility of complete mineralization [3] therefore does 

not give rise to any hazardous by-products.  

           The aim of this study is to investigate the ability of newly 

isolated bacteria to degrade phenol and to optimize most 

W 
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significant parameters using Box- Behnken design. In the present 

investigation, attempts were made to isolate phenol degrading 

microorganisms from industrial effluents and enrichment to select 

the most efficient strain for phenol biodegradation.  

 

II. MATERIALS AND METHODS 

           2.1 Sample Collection: The effluent samples were 

collected from Textile industry 

           2.2 Sample Preparation: The samples were collected in 

sterile bottles Stored it in refrigerator at 4°C. All the samples were 

used within 7 days from the day of collection for bacteriological 

analysis [4]. The water sample Bottles were mechanically shaken 

prior to use and Kept for 10 minutes to allow heavy particles to 

settle down. The approximate volume of upper layer of water was 

taken for bacteriological analysis. 

           2.3 Fourier Transform Infrared Spectroscopy (FTIR) 

analysis: FT-IR is used to determine the different functional group 

such as alcohol, alkane, alkynes, alkenes and other such groups 

present in the substance which here is Phenol [5]. Interpreting 

infrared (IR) spectra is of immense help to structure determination. 

Not only will it tell you what functional groups and structural 

elements are there, it will also clarify which ones are present, and 

also concentration of bands by using values of transmittance. 

           2.4 Steam Distillation: Steam distillation is a special type 

of distillation (a separation process) for temperature 

sensitive materials like natural aromatic compounds. The steam 

distillation set up that contains the Boiling Flask (1L), Biomass 

Flask (2L), and Distillation Arm, Glass Stopper for Distillation 

Arm, Condenser and Erlenmeyer flask. The distillation set up was 

shown in the Figure 1. 

 

 
Figure 1: Steam Distillation Setup 

 

2.5 Isolation and Screening of Phenol degrading 

microorganisms 

           The process consists of the following steps 

Media Preparation               Sterilization                 Culturing                

Inoculation  

 

2.5.1 Isolation of Microorganisms capable of degradation of 

phenol 

           After the cooling takes place, by using laminar flow hood 

(Product protection from microbial contaminants),  an industrial 

effluent of about 1 ml was suspended in 10 ml of distilled water, 

stirred well for about 30 min and filtered. From this, 0.1 ml sample 

was pipette out and surface spread in each Petri plate containing 

nutrient agar, nutrient agar + 200 mg/l phenol including the 

petriplate containing mineral salt agar medium (MSAM). All the 

petriplates were incubated at 370C for about a week. Regular 

observations were made.  

 

2.5.2 Screening and selection of phenol degrading 

microorganisms 

           After incubation, the representative organisms growing on 

petriplates were purified. The pure microorganisms were tested for 

their ability to grow on phenol by inoculating to the MSAM media 

containing phenol (200ppm). The strains capable of growth at 

these concentrations were selected. After one week the well 

defined colonies were purified by streaking on agar plates 

containing the same medium by streak plate method.  

 

2.6 Maintenance of Phenol resistant isolates 

           Isolates transferred were grown on MSAM phenol agar 

slants and sub-cultured. The isolates which were grown well in 

MSAM were maintained at 37ºC and labelled as R-1, R-2, R-3, R-

4, R-5and R-6, were preserved for further studies. 

 

2.7 Study of Growth Kinetics 

Strain selection based on phenol acclimatization 

           The isolated strains R1, R2, R3, R4, R5 and R6 were 

inoculated into MSM containing phenol as carbon source for 48 

hours shaking at 120rpm [6].  After 48 hours, the Cell density was 

determined spectrophotometrically by measuring turbidity at 

600nm.  

 

2.8 Phenol degrading studies 

           The isolated strain R3 was grown in MSM medium by 

incubating overnight at 37°c on shaker at 120rpm. The 24 hrs old 

culture was inoculated into MSM medium with phenol as sole 

carbon source. Preliminary degrading studies were carried out 

with addition of isolated strain containing different concentrations 

of phenol [7], different periods of time, different pH values and 

different temperature conditions. The reaction mixture containing 

all components but devoid of isolated culture was used as control. 

The phenol concentrations were determined by analysing samples 

at every 24 hrs interval by using UV Spectrophotometer. The 

residual amount of phenol present in the sample was measured by 

calorimetric assay 4- amino antipyrine method.  

 

2.8.1 4- Amino Antipyrine method: 

           When phenol reacts with 4- Amino Antipyrine in the 

presence of potassium ferricyanide forms coloured antipyrine dye 

this dye is kept in aqueous solution.  Freshly inoculated culture of 

5ml was taken by adding 95ml of phenol broth medium containing 

1-3g/L phenol on 12 hours interval and then centrifuged at 1200 

rpm for 1 hr. Supernatant was collected and sample was prepared 

for measurement of optical density of phenol. Phenol analysis was 

carried out by measuring at wavelength 500nm using UV 

spectrophotometer, after colour development by 4- Amino 

antipyrine method for the examination of sample.  

 

2.9 Preliminary Studies for determining Optimum conditions: 

           Selected newly isolated bacterial strains were grown in the 

nutrient broth by incubation at overnight, at 370C on shaker at 

120rpm. This 24 h young culture used to optimize the following 

culture conditions of phenol biodegradation with inoculated into 
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MSM medium which contained 200 mgL-1 phenols. Optimization 

of the parameters like contact time, initial phenol concentration, 

pH and temperature of phenol degradation by selected newly 

isolated bacteria was carried out with MSM medium. Phenol 

degradation experiments were carried out in 250mL shake flask 

containing 100mL of MSM medium with 200mgL-l of phenol as 

sole carbon source [8]. The medium was inoculated with R3 strain 

to initiate the cultivation and degradation of phenol and 

centrifuged at 1400rpm for 1 hr [9]. The supernatant was 

withdrawn at regular intervals (24hr) and analyzed for cell growth 

and phenol concentration using the 4- Amino antipyrine method 

[10]. 

 

Determination of % phenol degradation 

           The extent to which the test sample was degraded by the 

microorganism after finding out both the absorbance value in UV-

Visible spectrophotometer and its corresponding value of phenol 

concentration from 4- Amino antipyrine method was calculated 

using the below given formula.  

% Phenol Degradation = Initial concentration-final concentration 

x 100  

                                                   Initial concentration 

 

2.10 Optimization of process parameters using Box- Behnken 

design: 

           For optimizing a process with 3 variables at 3 levels, Box- 

Behnken design of RSM is widely used. Range fixation for 

process variables is quite crucial when carrying experiments 

according to any statistical design of experiment, otherwise once 

the experimentation is over, the optimal conditions obtained by 

RSM might not be found within the chosen range. On the basis of 

preliminary studies, the range is fixed for the 3 chosen variables. 

The parameters selected for optimization by Box-Behnken include 

temperature(X1), contact time (X2) and concentration (X3).  

Using the ‘MATLAB function regstats’, the data obtained was 

analysed and response surface plots were constructed which 

indicated the possibility of degradation of phenol. Statistical 

analysis of the model was performed to evaluate the Analysis of 

Variance (ANOVA). 

 

III. RESULTS AND DISCUSSION 

3.1 Fourier Transform Infrared Spectroscopy (FTIR) 

analysis: 

           FTIR analysis was carried out using Bruker FTIR 

(accessory-ALPHA; software: opus.6.4) at a resolution of 6 cm-1 

and the changes in % transmission at different wavelengths were 

observed. In the FTIR analysis, the bands located within the range 

were due to O–H stretch, H–bonded respectively. The spectra 

obtained after detection were in the region 3200-3500 cm-1 which 

indicates the presence of phenols (Figure-2). 

 
Figure 2: FTIR Spectrum of the sample 

 

3.2 Steam distillation: 

           The steam distillate of 100ml was collected and the 

collected distillate was analysed for phenols by using  4- amino 

antipyrene method. The concentration of phenol obtained was 46 

ppm. 

 

3.3 Isolation and characterization of bacterial strains: 

3.3.1 Selective Isolation of Phenol degrading Bacteria: 

           There are 6 isolated bacterial strains which are designated 

as R1, R2, R3, R4, R5 and R6. The Performance of each of these 

bacterial strains is evaluated and their biodegradation rate was 

observed. Among the isolated strains, R3 is proved to be more 

efficient in degrading phenol.  

           Effluent sample was enriched in sterile Mineral salt agar 

medium (MSAM) using phenol as the sole source of carbon and 

energy. The sample was further treated with phenol to ensure that 

only phenol resistant strain would be selected. Upon enrichment 

with a xenobiotic compound, the natural selection of 

microorganisms adapted to the presence of a xenobiote has high 

potential for the biodegradation of the compound. Six isolates that 

were able to utilize phenol as sole source of carbon were obtained 

from the enriched population grown in MSAM medium, 

supplemented with phenol. These six were selected which yielded 

more than 80% phenol degradation and they were subjected to 

higher initial phenol concentration like 500 ppm and 1000 ppm. 

Of the strains tested, R3 showed a higher potential to degrade 

phenol at both 500 and 1000 ppm (Figure -3). 

 

 
Figure 3: Isolated bacterial culture 

 

3.4 Selection of phenol degrading microorganisms: 
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           Pure strains capable of degrading phenol were selected by 

growing on MSAM medium plates by streak plate method 

(Figure-4). 

 

 
Figure 4: Streak plate method 

 

3.5 Optimization of physiological parameters (Contact time, 

initial phenol Concentration, Temperature and pH): 

           Growth and biodegradation of any microorganism depends 

on various physiochemical parameters like contact time, 

temperature of incubator and pH of the medium and initial 

concentration of phenol which is used as a sole of carbon source 

and energy. Adsorption of any substance is also influenced by 

various parameters like dosage of carbon, temperature, pH, and 

concentration of phenol. Aim of this project, is to optimize these 

parameters. Study on phenol biodegradation and adsorption at 

different Contact time, initial concentration of phenol, temperature 

and pH were carried out and optimized conditions were found out.                 

 

3.5.1 Effect of Contact time: 

           Degradation of Phenol at various periods of time by the 

isolated R3 strain was studied (Figure-5). It was observed that the 

percentage of degradation was increased from 0  to 75 with an 

increase in contact of time from 24 hours to 120 hours  These 

results show that the contact time of the medium is also an 

important factor with regard to degradation. The rate of 

degradation tends to decrease rapidly after 96 hours. Increase in 

exposure time resulted at lower concentrations of phenol. The 

toxicity threshold concentrations of phenol vary among the 

bacterial strains and the exposure time and indicate that bacteria 

could acclimate to phenol with increase in exposure time. It is 

suggested that for degradation of phenol is reliable and 

reproducible result would be best achieved within 96 h. Similar 

results were observed in the bacterial degradation of exposure time 

on phenol toxicity to refinery wastewater bacteria (Cordova-Ros 

et al., 2009)[11]. 

 
Figure 5:  Effect of Contact time on % degradation of Phenol 

 

3.5.2 Effect of initial Phenol concentration: 
           Experiments were conducted to study the effect of initial 

phenol concentration (200mg/l to 1200mg/l) on phenol removal 

from the solution. The results obtained are shown in Figure -6. The 

obtained plot shows that the percentage of degradation was 

decreased with an increase in initial concentration of dye. The 

percentage of degradation of phenol by isolated R3 strain was 

decreased from 77.7 to 61.7 with an increase in initial 

concentration from 200 to 1200 mg/l. The higher concentration of 

phenol inhibits nucleic acid biosynthesis and cell growth , so the 

effect of dye concentration on growth of organisms is an important 

consideration for its field application, (Khehra et al.2005)[12] 

suggested that the decrease in degradation efficiency might be due 

to increase in the toxic effect of Phenol, with increase in Phenol 

concentration from 200 mg/l to 1200 mg/l.  

 

 
Figure 6: Effect of initial Phenol concentration on % 

degradation of Phenol 

 

3.5.3  Effect of temperature: 

           In microorganisms the environmental temperature 

establishes a direct relationship with microbial activity as the 

microbial cell, responds to temperature changes by adaptation via 

biochemical or enzymatic mechanisms. The results obtained are 

shown in Figure-7. Experiments were conducted to determine the 

effect of temperature on percentage of degradation of Phenol with 

a constant 96 hrs time at different temperatures (25 to 42oC) with 

initial phenol concentration of 200ppm. It was observed that 

Phenol degradation activity of the culture was found to increase 

with an increase in incubation temperature from 25 to 36 ºC with 

maximum activity attained at 36ºC (94.23% degradation). Cells 

may become metabolically active and capable enough to produce 
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the required enzymes needed for degradation. Further increase in 

temperature resulted in marginal reduction in degrading ability of 

the bacterial culture. This might have occurred due to adverse 

effect of high temperature on the enzymatic activities ( Çetin 

Demet  and  Dönmez Gönül, 2006)[13]. Similar results were 

observed in the bacterial degradation of Phenolic Compounds. 

 

 
Figure 7: Effect of Temperature( ºC) on % degradation of 

Phenol 

 

3.5.4 Effect of pH: 

           Degradation of phenol at various pH values by the strain 

was studied (Figure-8). It was observed that the percentage of 

degradation was increased from 69.23 to 97.05 with an increase in 

pH from 2 to 8 and decreased from 97.05 to 92.13 with an increase 

in pH from 8 to 12. These results show that the pH of the medium 

is also an important factor with regard to degradation. The rate of 

colour removal is higher at the optimum pH-8, and tends to 

decrease rapidly above pH-8. From the graph it is observed that 

the bacterium showed maximum degradation ability at pH-8. 

Degradation ability of bacteria depends on cell growth and active 

metabolism of culture. According to the results the organism used 

actively degraded the phenol at neutral alkaline conditions. By this 

study it can be understood that the strain actively grows at pH-8, 

consequently showing maximum phenol degradable ability at that 

pH. Similar results were observed in the bacterial degradation of 

various Compounds (Gurulakshmi et al.,2008) [14]. 

 

 
Figure 8: Effect of pH on % degradation of Phenol 

 

3.6 Optimization of process parameters using Box-Behnken 

method: 

           The preliminary studies resulted in the following values of 

different process variables for maximum biodegradation of phenol 

(Table-1). 

 

 

Table 1:  Optimum parameter values obtained in preliminary 

studies 

 

Parameter Optimized value 

Contact time 96hrs 

Temperature 36ºC 

Concentration 200ppm 

pH 8 

 

           Three parameters were selected for optimization by Box- 

Behnken method which showed significant effect on 

biodegradation of phenol. They include;Temperature of 

incubation (X1), Contact time (X2) and Concentration (X3).The 

optimum values used in preliminary studies have been used as the 

basis for selecting the mid points(zero level) in Box- Behnken 

method (Table-2) for further optimization. 

 

Table 2:  Coded and real values of medium components used 

for Box- Behnken 

 

Independent Variables 
Coded factors 

-1 0 1 

Temperature (ºC) 32 36 38 

Contact time (hrs) 48 96 120 

Concentration (ppm) 0 200 400 

 

3.6.1 Experimental design for optimization: 

           Experiments were performed according to the Box- 

Behnken method given in Table-3 in order to evaluate the 

optimum combination of selected components in the medium. 
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Table 3: Result of Box- Behnken for 3 factors and comparision of experimental and predicted values of Phenol biodegradation 

 

Run 

No. 

Temperature 

(ºC) 

Contact 

Time(hrs) 

Concentration 

(ppm) 

% Degradation of phenol 

(Y) 

Experimental Predicted Y calculated 

1. 32(-1) 48(-1) 200(0) -4.017 -3.858 63 

2. 32(-1) 120(+1) 200(0) -2.882 -2.848 84 

3. 38(+1) 48(-1) 200(0) -3.194 -3.229 79 

4. 38(+1) 120(+1) 200(0) -3.442 -3.601 72 

5. 32(-1) 96(0) 0(-1) -3.576 -3.751 69 

6. 32(-1) 96(0) 400(+1) -3.507 -3.524 70 

7. 38(+1) 96(0) 0(-1) -3.863 -3.845 65 

8. 38(+1) 96(0) 400(+1) -3.730 -3.554 68 

9. 36(0) 48(-1) 0(-1) -3.963 -3.947 64 

10. 36(0) 48(-1) 400(+1) -4.200 -4.341 62 

11. 36(0) 120(+1) 0(-1) -4.423 -4.281 59 

12. 36(0) 120(+1) 400(+1) -3.352 -3.369 76 

13. 36(0) 96(0) 200(0) -2.465 -2.465 91 

14. 36(0) 96(0) 200(0) -2.465 -2.465 91 

15. 36(0) 96(0) 200(0) -2.465 -2.465 91 

 

           Using the results of the experiments, the following second 

order regression equation, giving degradation of phenol as a 

function of temperature (X1), contact time (X2) and 

concentration(X3) was obtained. Using MATLAB function 

‘regstats’, the following coefficients are estimated. 

Y = -2.4651- 0.030905 X1+ 0.15936 X2+ 0.12957 X3- -0.3457 X1 

X2- 0.016135X1 X3+  

            0.32671 X2X3--0.30154 X1
2-0.61735 X2

2-0.61735 X3
2                                                

(1) 

The estimated coefficients along with their p-values were reported 

in Table-4 

 

 

Table 4: Regression data for the model 

 

Constant Coefficient Regression Std. error t- value p- value 

 β0 -2.4651 0.10198 -24.173 2.2579e-006 

X1 β1 -0.030905 0.062448 -0.49489 0.64165 

X2 β2 0.15936 0.062448 2.5519 0.051145 

X3 β3 0.12957 0.062448 2.0749 0.092663 

X1 X2 β11 -0.3457 0.088315 -3.9145 0.011244 

X1 X3 β22 0.016135 0.088315 0.18269 0.86221 
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X2 X3 β33 0.32671 0.088315 3.6994 0.014009 

X1
2 β12 -0.30154 0.091921 -3.2805 0.021943 

X2
2 β13 -0.61735 0.091921 -6.7161 0.0011085 

X3
2 β23 -0.61735 0.091921 -9.814 0.00018704 

 

           The coefficients of the regression model (Eq.1) calculated 

were listed in Table-4. The significance of the each coefficient in 

equation (1) was determined by student’s t-test and p- values 

which were also listed in Table-4. The larger the magnitude of the 

t- value and smaller the p- value, the more significant is the 

corresponding coefficient. The p- values were used as a tool to 

check the significance of each of the coefficients, which, in turn, 

are necessary to understand the pattern of the mutual interactions 

between the test variables (Khuri and Cornell, 1996) [15]. This 

implies that the linear, quadratic and interaction effects of 

temperature, contact time and concentration were highly 

significant as is evident from their respective p- values. 

The plot (Figure-9) showed a satisfactory correlation between the 

experimental and predicted values of phenol degradation, wherein, 

the points cluster around the diagonal line indicated the optimal fit 

of the model, since the deviation between the experimental and 

predicted values was minimal.         
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Figure 9: Comparison plot between experimental and 

predicted values of phenol degradation 

 

           The results of the second order response surface model 

fitting in the form of Analysis of Variance (ANOVA) and the 

value of the determination coefficient (R2= 0.97247) were given 

in Table-5. It is required to test the significance and adequacy of 

the model. The Fisher variance ratio, the F- value (=S2
r/S2

e) is a 

statistically valid measure of how well the factors describe the 

variance in the data about it mean. The greater the F- value from 

unity, the more certain it is that the factors explain adequately the 

variation in the data about its mean, and the estimated factor 

effects are real. The ANOVA of the regression model 

demonstrates that the model is highly significant, as is evident 

from the Fisher’s F- test (Fmodel= 19.6249) and a very low 

probability value (Pmodel= 0.0022) 

 

 

Table 5: ANOVA for the model 

 

Source of 

variations 

Degree of 

freedom 

Sum of 

squares 

Mean 

square 
F value P value 

Regressions 9.0000 5.5103 0.6123 19.6249 0.0022 

Residual 5.0000 0.1560 0.0312   

Total 14.0000 5.6663    

 

           The goodness of the fit of the model was checked by the 

determination coefficient (R2). The R value provides a measure of 

how much variability in the observed response values can be 

explained by the experimental variables and their interactions. The 

R2 value is always between 0 and 1. The closer the R2 value is to 

1, the stronger the model is and the better it predicts the response. 

In this case, the value of the determination coefficient (R2= 

0.97247) indicates that 97.24% of the variability in the response 

could be explained by the model.  

3.6.2 Response Surface Plots: 

           The biodegradation of phenol over different combinations 

of independent variables was visualized through three- 

dimensional view of response surface plots in Figures -10 to 12. 

Response surface plot is a function of two factors at a time 

maintaining all other factors at a fixed level (zero for instance) 

which is more helpful in understanding both the main and 

interaction effects of the two factors. All the response surface plots 

revealed that at low and high levels of variables the degradation of 
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phenol was maximal, however, there existed a region where 

neither an increasing nor a decreasing trend in the degradation of 

phenol was observed. This phenomenon confirmed that there was 

an existence of optimum for the fermentation variables in order to 

maximize degradation of phenol. 

 

3.6.2.1 Effect of temperature and contact time on 

biodegradation of phenol: 

           The interaction effect of temperature and contact time on 

phenol degradation in Figure-.10 clearly indicates a proper 

combination of, degradation of phenol. An increase temperature 

with contact time increased the degradation of phenol gradually 

but at a higher temperature with contact time the trend is reversed. 

The optimum for maximum phenol degradation lies near the 

centre point of the temperature and contact time. 

 
Figure10: Response surface counter plot showing the effect of 

temperature and contact time on degradation of phenol 

 

3.6.2.2 Effect of temperature and concentration on 

biodegradation of phenol: 

           A similar effect on the response was observed for 

temperature and concentration. An increase in the temperature 

with concentration up to the optimum point increased the 

degradation of phenol to maximum level and a further increase in 

temperature with concentration decreased the degradation of 

phenol as shown in Figure-11. 

 
Figure 11:  Response surface counter plot showing the effect 

of temperature and concentration on degradation of phenol 

 

3.6.2.3 Effect of contact time and concentration on 

biodegradation of phenol: 

           The interaction effect of contact time and concentration on 

phenol degradation in Figurr-12 clearly indicates a proper 

combination of, degradation of phenol. An increase in the contact 

time with concentration increased the degradation of phenol 

gradually but at a higher contact time with concentration the trend 

is reversed. The optimum for maximum phenol degradation lies 

near the centre point of the contact time and concentration. 

 
Figure 12: Response surface counter plot showing the effect 

of contact time and concentration on degradation of phenol 

 

           Therefore, an optimum was observed near the central value 

of temperature, moisture content, contact time and concentration. 

The optimum conditions for maximum phenol degradation were 

obtained at temperature of 35.6° C, contact time of 100.8 hrs, 

concentration of 221 ppm. An experimental phenol degradation of 

0.0872 i.e. 91% was obtained at these optimum parameters. The 

experimental and predicted degradation of phenol at optimum 

conditions was shown in Table-6. 

 

Table 6: Experimental and predicted degradation of phenol obtained from optimized parameters 

 

Variable Codes Natural scale 
Optimum degradation of 

phenol 

 Temperature -0.16513 35.66974 Experimental Predicted 
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Contact time 0.20368 100.8882 

 

0.0872 

 

0.0865 

Phenol concentration 0.10722 221.4441 

Log of optimum value of dependent variable = -2.4394 

Eigen values = -0.98629     -0.6148    -0.21992 

 

           All the eigen values obtained in the present work are 

negative and hence, the nature of the response surface is maximum 

which is evident from the 3-D response plots (From Figures-9 to 

11) in which the interactive effect of the 2 variables (with the third 

variable being fixed at its optimum value) on phenol degradation 

is depicted. 

 

3.6.3 Validation of the model:  

           The validation was carried out in shake flasks under 

optimum conditions of the media predicted by the model. The 

experimental values for degradation of phenol were closer to the 

predicted values, thereby validating the model. So the validity of 

the equation and hence the response surface methodology are 

justified. 

 

IV. CONCLUSION 

           Biodegradation is one of the cheapest methods with no 

production of hazardous by-products. This method is generally 

preferred due to lower costs and possibility of complete 

mineralization. The growth and phenol biodegradation study was 

carried out in MSAM with phenol as the sole carbon source and 

energy. Phenol degrading performance of all the strains was 

evaluated initially. One of the strains namely R3 was found to be 

highly effective for the removal of phenol. The effect of 

temperature, pH, and contact time and phenol concentration on the 

rate of phenol degradation by that particular strain was carried out. 

Box-Behnken design of Response Surface Methodology was used 

to optimize contact time, temperature and concentration for the 

degradation of phenol. Box-Behnken design of Response surface 

Methodology predicted a maximum phenol degradation of 0.0872 

i.e. 91% at optimum process variables of : temperature of 35.6° C, 

contact time of 100.8 hrs  and concentration of 221 ppm. The 

experimental values were closer to the predicted values and 

Response Surface Methodology was found to be useful tool for the 

optimization process. 
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Abstract-This research paper aims to describe how the blend of Kaizen System (KS) and Artificial Intelligence (AI) aid the Talent 

Acquisition (TA). Present scenario of the business, needs its recruiting strategies to be more persuasive, logical and pertinent, 

howbeit ensuring they magnify diversity. The increased competitiveness in the recruitment market, it is laborious to hire the good 

talent and this has led to organizations on developing their talent acquisition strategy. The strategic approach to cultivate and 

preserve the top talent on-board and meet the vigorous business needs” is known as “Talent acquisition”. The continual 

improvement i.e Kaizen approach at every step of TA e.g planning, workforce segmentation, Employer Branding, Mapping talent 

acquisition with performance management, Strategic adoption of social media, Metric and Analysis, etc. is beneficial for a wide variety of 

business models and operational philosophies. This system helps the TA in its every step to transform the result in better ways. It improves 

work processes, eliminate waste, improves quality and increases the profitability of the business. The art of recruitment is transforming, 

and the need for technology within this process has never been more essential than it is today. Artificial intelligence for recruiting 

is the next generation software to improve or automate some part of the recruiting workflow such as talent screening, hiring, 

engaging, re-engaging, employee relations, on-boarding, etc. that used to consume many labour-hours in the past, thereby 

enabling the HR department with AI to be more efficient and productive. This paper provides clear information about the 

Artificial intelligence and kaizen in Talent Acquisition. This is a conceptual framework based on the previous research papers, 

journals, various case studies and other secondary sources 

          

Keywords: Artificial Intelligence (AI), Machine Learning (ML), Recruitment, Kaizen, Talent Acquisition (TA). 

  

I. INTRODUCTION 

 

At times, the best prescription for the future comes to us from the past. The first section of this paper suggests to implement the 

Kaizen in every step of TA strategy for the continual improvement. Competition for talent has never been tougher as it is today, so 

any advantage for attracting and retaining talent is crucial to staying ahead. That’s why TA professionals are focused on polishing 

their methodologies to ensure that the most effective, efficient talent is on-board in their organizations. In this instance, TA 

professionals are reengineering their strategies with the wisdom of hindsight of the Kaizen method. Talent Acquisition begins with 

the very first step i.e recruitment, so professionals need to have many more skills, as their main job has become to attract talent. 

With this their primary goal to plan and implement successful workforce segmentation, Employer Branding, Mapping talent, Social 

Recruiting and other strategies.  

Finding and retaining the right people for the business isn’t easy. Mostly recruiters report that the biggest challenge in hiring is a 

dearth of talent. The problem is that when recruiters rush to find talent, bad hires happen and making a poor hiring decision comes 

at a high price. On average, a bad hire can cost 30% of the individual’s first-year potential earnings. The second section of this 

paper tells about, how AI giving new dimensions to the TA. " Essay to caricaturist human intelligence by the is a set of algorithms and 

intelligence is Artificial intelligence (AI), Machine learning is one of them and deep learning is one of those machine learning 

techniques"[5]. AI for candidate matching uses an algorithm to identify the strongest matches for requirement. Matching 

algorithms analyse multiple sources of data with the job requirements such as candidate’s personality traits, skills, and salary 

preferences which would automatically assess. AI is helping the recruiters to skip the repetitive processes and get back to doing 

what they do best interacting with candidates. AI in recruiting means automated backend processes, quicker resume sorting and a 

heightened form of applicant tracking. 

This exercise is concluded with boosting up the TA strategies by employ of kaizen and AI. Also hold up to view the future 

scenario on it and its merits and demerits for human resource. 

 

II      Literature Review 

 

The ‘war for talent’ has ended in recruiters managing a broad range of ways to find talented candidates: an activity that, shared 

with rigid confines, has seen them search for the most effective means for their requirements. Moreover, new technology is 

beginning up opportunities for recruiters that are not simply cost-efficient, but are also battered, registered and successful. It is 

also a fact that social organizations constantly manage with serious people management factors such as inviting the right talent at 

low salary structure, as long as career opportunities for internal employees, retentive talent in the middle management team, 
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efficient employee engagement, etc, controlling cases of high abrasion, hiring and controlling cost of new employees. (Dr. 

Venkatesh. J,2014) 

 

AI is making the process of identifying, hiring, engaging, retaining and developing talent is undoubtedly the backbone of good 

economic health of organizations. AI based systems currently help HR automate a large segment of repetitive tasks in processes 

such as talent screening, hiring, engaging, re-engaging, employee relations, on-boarding, etc. that used to consume many labour-

hours in the past. Among the prominent areas within the HR function that AI impacts, Talent Acquisition is one for which AI has 

become nothing short of a game changer - Talent Acquisition being at the cusp of talent management lifecycle for organizations. 

This paper explores the cascaded impact of Artificially Intelligent systems on talent acquisition processes of organizations. It 

offers a deeper understanding of current AI frameworks and their ability to automate repetitive TA processes increasing process 

efficiency and effectiveness. Through several case studies of existing AI systems in TA from across the globe, the paper 

documents the present, also extrapolating the future of Talent Acquisition in AI aided professional environments. (Dr. Saundarya 

Rajesh, et al., 2018). 

 

Attracting, recruiting and retaining quality talent is the paramount priority of organizations. Emphasis is drawn specifically on 

reviewing the HR practices of current employers to empower the existence of digitalization and its impact on talent acquisition. 

Examples are drawn from many leading companies and their practices are emphasized for better understanding. The benefits and 

impact of digitalization have been studied in depth (Karacay, G. 2018). 

 

Pulsifi has improved our hiring by identifying candidates’ key leadership traits and selecting the top 1% of young talent in the 

market, while improving efficiency. Pulsifi is a committed partner that brings strengths in AI and predictive people analytics to 

complement Nestle's domain knowledge.”( Shahzad Umar,2018) 

 

The increased competitiveness in the recruitment market has led to organizations spending more time, effort and resources on 

developing their talent acquisition strategy. In order to attain company objectives, it is essential to recruit people with requisite 

skills, qualification and experience keeping the present and future requirements in mind. Competition among business 

organizations for recruiting the best potential has increased focus on innovation, and management decision making. Selectors aim 

to recruit only the best candidates who would suit the corporate culture, ethics and climate specific to the organization. (Prof. 

Aloysius Sequeira,2019) 

 

 

III    Objectives of Paper 

 

1. The purpose of this research is to study some Talent Acquisition strategy for the present and future scenario. 

2. Strengthens the Talent Acquisition process by employing kaizen system. 

3. To assist the HR professionals to explore how AI plays the important role in TA and helps them to find the best talent for 

their organisation. 

4. Pros and cons of AI in Talent Acquisition. 

 

IV   Talent Acquisition 

 

Talent Acquisition plays a key role within the success of organizations. Talent acquisition is the method of finding and acquiring 

skilled human labour for organizational needs and to satisfy any labour requirement. It is the approach of designing, sourcing, 

assessing, hiring, and on-boarding of qualified and talented individuals into appropriate positions within the organization. 

Recruitment a subset of the talent acquisition process is nearly central to the human resource management process and 

failure in recruitment can create difficulties for any company including an adverse effect on its profitability and 

inappropriate levels of staffing or skill.  Better recruitment and selection strategies end in improved organizational outcomes. 

Only a talent resourcing process that's well defined and well executed from first to last yields consistent and compliant results that 

can be the successively yield a competitive advantage within the war for talent. 

 

 

V    Talent Acquisition strategies 

 

1. Planning and Strategy: Ensures business alignment, examines workforce plans, requires an understanding of the labour     

    markets, and appears at global considerations 

2. Workforce Segmentation: It requires an understanding of the different workforce segments and positions within these    

    segments, as wells because the talents, competencies, and knowledge necessary for fulfilment [15]. 

3. Employer Branding: Determining a transparent employer product and coordinating that strategy both internally and externally    

    will highly increase an organisation’s capability to know and appeal talent. It includes activity that help to uncover, 

articulate 

    and define a company’s image, culture, reputation, products and services. This may help to advance the market position of  

    organizations, attract quality candidates and depict what it's truly wishes to figure for that organization. 

4. Strategic adoption of social media: Social media will endure to extremely shock how candidates are sourced, involved, and 

hired.    

    Recruitment through social media involves platforms like Facebook, Twiter, LinkdIn, etc. It also includes recruitment from job  
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    portals, blogs, forums, job boards and websites like Glassdoor etc. attract and recruit the only talent. The merits of social 

recruiting  

    are numerous, social recruiting gaining such popularity because 

a. It reaches the passively job searching candidates 

b. Social recruitment helps to urge more referrals 

c. Target only your best fit candidates 

d. Use social media to showcase organization culture 

e. Establishes a personalised focus on potential hires 

f. Save lots of cash 

 

5. Mapping talent acquisition with performance management: Besides, the occurrence of the TA got to increase not only its   

    performance but the overall business performance. Organisations must give the visibility around the position on the candidate’s  

    performance to hiring managers like key stakeholders [15]. 

6. Data/Metrics driven function: A metrics driven culture can be a crucial for any organization to regularly increase on its bars for   

    fulfilment. this analytic can highly increase workforce management strategy by enclosures and as long as intelligence to leaders   

    for increased business planning and association. the continual tracking and use of key metrics to drive continuous improvement  

    and to establish better recruiting decisions, to ultimately improve the level of hiring [15]. 

 

VI    Kaizen System 

 

Kaizen is a term that refers to on-going or continuous improvement. The definition of kaizen comes from two Japanese words: ‘kai’ 

meaning ‘change’ and ‘zen’ meaning ‘good’[3]. Employees are the internal customers of the organisation, they can attract or repel the 

upcoming talent, they can be Employer’s brand in both the ways positive or negative.  Implementing Japanese philosophy “kaizen” to 

address those tiny issues that affect organisation and its services, results in overall quality improvement. Customer satisfaction increases 

because they may be experienced fewer negative issues in the past. This enhances Employer’s brand reputation and results in priceless 

word of mouth, which leads to increases in Talent acquisition and revenues.  

 

The Kaizen process can be summarized down to just four steps [3]: PDCA – Plan Do Check Act. Here’s a quick overview of what each 

step entails: 

Plan –define your objective and how you’ll achieve it. 

Do – implement the plan and make any changes required to ensure it works. 

Check – Evaluate the results and identify opportunities for improvement. 

Act – make adjustments based on what’s found in the previous step. 

 

Kaizen cycle for continuous improvement [9]: 

 

Continues improvement in TA strategy [4]: This kaizen event focused on the recruitment process from the identification of short 

and long term needs for merit and at-will positions, to candidate application. For proper implementation of TA, continues 

improvement must in its strategies for better results and it can be fulfilled by following: 

 Encourage the employees to solve new problems with a new creative approach rather depending upon the old 

approaches. 

 Inculcating an approach to work that aims for long-term success through multiple iterations if required, instead of 

taking on the pressure to get it right the first time.  

 Building a data-driven culture where information, insights, and opinions are solicited from a variety of sources for 

the next work cycle. 

 Breaking down the idea of “perfection” and focusing on small, ongoing steps towards improvement. 

VII    Reasons for implementing Kaizen in TA [13] 
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 Lower Cost: Kaizen is a certified performance improvement tool and eliminating failure demand. Take the suggestions of 

employees to how to do things right and use Kaizen to make changes on them. Kaizen shrinks the need for, as well as the 

cost of doing something or providing a service, by helping the workers get it right, this lower down the cost to do the 

things right. 

  

 Immediate Results: Instead of tackling large improvements it focuses on to resolve specific problems., Kaizen makes 

minor enhancements that solve large numbers of small problems. To make fast changes cost-effectively, works on small 

improvements continually that improves the whole processes. 

 

 Reduces waste: Kaizen is a methodology to reduces waste by eliminating activities which adding cost only and making 

required alterations to improve the processes. Activities may indulge in it are overproduction, unsynchronized 

transportation, unnecessary motions by workers or any process which delayed the end result. 

 

 Energizes Employees: Kaizen put the employee’s suggestions first, because suggesting changes by employees encourage 

them to come up with more and more new ideas for these small improvements. This motivates their work lives, enhances 

the work culture, increases work proficiency and make them decision makers. By empowering employees, enriches their 

work experience and motivates the workforce to be creative and innovative. 

 

 Increase Productivity: Kaizen gives satisfaction results whenever it applied on process, speed and efficiency problems. 

Make a cross-functional team i.e to involve participants from other departments, only for a few days in a pre-defined 

project. This will infuse new learning and experience to the employee. This will change the employee’s routine job, in 

result they can concentrate on specific activities, like problem solving and improvement exclusively. 

VIII    MODERN TACTICS FOR TA 

 

On the basis of above study, it is clear that for continues improvement is needed for a better outcome. So here are some resulting 

strategies influenced by Kaizen which make difference on regular TA strategies 

 

1. Create standard frameworks and procedures: These materials will be used for automation (screening software, repetitive 

processes, etc). it helps in quickly shortlist candidates who meet minimum requirements with less effort than ever.  

 

2. Merging Talent Acquisition with Business Goals [1]: The inspiration of a strategic approach starts with the merging the 

path of talent acquisition with the business goals. This can be achieved by feeding candidates with, what are business 

goals and what they're trying to accomplish them. Taking this approach ensures that every employee understands their 

expectations and responsibilities. It is often done by following the below points 

a. Elucidate the business need and dominant objectives for the particular role. 

b. Determine the skills of the role which influence the hiring is made for. 

c. Prepare the list of persons to be involved in hiring process and why. 

 

3. AI-driven Talent Acquisition: For the present scenario of competitive business challenges AI is becoming the must 

having recruiter’s tool. Automating the backend processes like quicker resume sorting and enhance the applicant tracking 

in recruiting by means of AI. Look for platforms like  Pulsifi, swingvy, sleekr, urbanhire, sleekr etc. which give a 

comprehensive overview of employee-to-role/team/organization alignment 

 

4. Candidate Experience Should be the first approach [1]: The importance of this approach cannot be underestimated, 

especially with the ever-evolving talent market. Candidates are like customers – they have to know that the company 

cares about them and it's their best interests in mind. This also applies to recruitment companies that they should change 

their approach to a ‘candidate-first’ mentality. 

a. Engage with candidate in distinguished communities, it is often online or offline. 

b. Provide an accurate visit of company to prospective hires. 

c. Response to the online review of the company. 

d. Give them the hands-on experience of the office culture by organise a interaction with this talent of company. 

 

5. Social Recruiting [1]: Social Recruiting refers to the tactic of using social media channels for the aim of recruiting. Social 

media involves recruitment platforms like Twitter, Facebook, LinkedIn etc. It also includes recruitment from job portals, 

blogs, forums, job boards and websites like Glassdoor so on hunt down, attract and recruit the only talent. the benefits of 

social recruiting are numerous, but why is social recruiting gaining such popularity? 

i. With social recruiting, you'll achieve the next things: 

ii. Reach the passively job searching candidates 

iii. Social recruitment helps to urge more referrals 

iv. Target only your best fit candidates 

v. Use social media to showcase your company culture establish a personal regard to your potential hires 
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6. Inbound recruiting: This approach is to leave an impression on job seekers and future employees by crafting 

specific branded content that can strengthen Employer’s Brand perception and improve the association with both 

active and passive candidates in different stages of the recruiting process. 

 

Four Steps of Inbound Recruiting 

 

1. Identify your hiring needs, and job positions to fill.  

2. Everything depends on the job description so write it with very creative ideas in which required   skills 

are fully mentioned. This help in finding the qualified candidate.       

3. Company’s is one of the best attributes is must be its culture because it defines the candidate’s persona. 

4. Create an employer brand by creating compelling blogs posts, videos and social media content in which 

company introduces its team and showcase the company’s culture and employee value proposition. 

 

7. Employee Referrals [3]: Employee referrals is most popular method of finding high-quality candidates, because 

present employee knows the culture of company very well and has good repo among his peer.  So he refer always 

a qualified candidate to fill the particular position. This save both time and money of the company. 

 

8. Empower employees for the best innovation results: Employee empowerment is not about managing people. HR leaders need 

to encourage employees to think, act, react and control their own work. Please avoid micro managing style in a company 

culture. Let all recruiting team be the master of their process, and resolve their problems by its own in self-governing way. 

It is the fastest and most effective method for continues improvement. 

 

9. Feedback: Take from stakeholders during hiring process. Hiring manager is need to take candidate experience into account in 

every single step of recruitment for continual improvement in whole process. 

 

IX    Artificial Intelligence 

 

AI is the theory and development of computer system able to perform tasks normally, requiring human intelligence, such as visual 

perception, speech recognition, decision-making, and translation between languages [14]. The term may also be applied to any 

machine that exhibits traits associated with a human mind such as learning and problem-solving. artificial intelligence has the 

advantage of being able to make better analytical decisions, such as whether a job description is male- or female-biased, and 

whether it is well-written and why or why not. New technology has the capability ―to write job description based on nature of the 

job, nature of the structure of the business, nature of the business culture.  

 Pros of AI:  

 Save energy and time   

 candidates anytime access to organisation 

 Increasing the pace of attracting the interested applicant. 

 Talented candidate’s data can’t be missed from recruitment team.  

 Accuracy improves with more data  

 systems is integrated with applicant tracking option. 

 No more compliance risks  

 cut down the bias. 

 reinforce the candidate experience. 

  

 

 

Cons of AI:  

 Comprehensive limitation  

 human language nuances may cause different results  

 cannot be improved with experience  

 lack human emotion  

 formatting of resume may skip any information 

 Soft skills can’t be judged  

 cost and complexity is always their 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10127
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X    AI in Talent Acquisition [7] 

 

AI plays different roles all over the talent acquisition process. To attract and hire the best talent, employers need a process with a 

strong candidate experience and a partner with the expertise to identify the best person for a job. To accomplish that, it’s 

important to understand the different applications of AI and how they can optimize every step of a candidate’s journey.  

 

Machine Learning: Machine learning is where computers are able to learn how to do something without being specifically         

programmed how to do that one thing. 

 

 It develops algorithms, which are the procedures to solve problems e.g Email spam, social and promotional filters learn 

how to identify their place depending on context and subject. Facebook’s photo tagging algorithm learns to recognize 

faces based on previous tags. 

 

 Machine learning can have impacts throughout the talent acquisition process. When applied to the sourcing process, 

machine learning technology can identify active and passive candidates within seconds of a job requisition being posted.  

 

 There is so much publicly data available about which candidates are likely to join a company or leave their current job. 

This can provide valuable information including how likely a person is to leave their current job or how was his past 

experience meets the job description.  

 

 When it comes to the application process, machine learning technology can help create a personalized experience for the 

candidate. By analysing the information, a candidate shares online, the technology can provide them with job openings 

that fit their interests and experience. Like LinkdIn and other job portals do. 

 

Natural Language Processing: Natural language processing (NLP) is a way for computers to understand and interpret human   

language. 

 It’s particularly difficult because human language is never as uniform and simple as code. When people talk and write, 

they have regional differences, use metaphors and display emotional cues that impact the meaning of what they’re 

saying.  

 

 When people interact with AI, natural language processing is important for creating a positive interaction. A chatbot 

needs to understand what people are saying to respond properly. A virtual assistant needs to process and respond to the 

speech of people with different accents and dialects. 

 

 NLP should play a large role throughout talent acquisition. Starting with the process of crafting job descriptions, NLP 

can help write a description that attracts more strong candidates. In sourcing, an AI tool needs to have NLP to search for 

quality candidates and understand the information they share through social media and other online resumes. 

 

Predictive Analytics: Predictive analytics finds patterns in data and then uses those patterns or models to attempt to predict the 

future.  

Predictive analytics can’t tell you what will happen, but it shows what is likely to happen based on past trends.  

 

 Predictive analytics can make an impact throughout the entire hiring process. The ability to make predictions and suggest 

that how long it will take to fill a position or what kind of salary and benefits package will be required to secure a 

successful candidate. 

 

 Predictive analytics can use candidate assessments to predict how successful a person will be in a given role and even 

how long they may stay with the company. Armed with that information, organizations can make better hiring decisions. 

 

Robotic Processing Automation: Robotic processing automation (RPA) is the process of using software to automate simple business 

tasks. According to the Wall Street Journal, RPA works by following simple rules to mimic the way that people interact with 

different business applications. By doing this, the technology is able to automate manual processes that would be tedious or time 

consuming for a worker. 

 

 RPA can automate many of the administrative tasks that can take up a lot of a recruiter’s time. When a job requisition 

opens, RPA can automate the keystrokes required to submit information and post jobs to sources that require manual 

submission.  

 

 This can automate the distribution of job openings notifications to community organizations. This can ensure a job 

posting reaches as many candidates as possible and save recruiters’ time for more valuable tasks, like engaging with the 

strongest candidates.                             

 

XI    Applications of AI in recruiting [10] 
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 AI-Driven Assessments: AI-driven assessments are pre-hire assessments which leverage AI to evaluate candidates faster, 

more effectively, and in a candidate-friendly way. These most commonly take the form of game-based 

assessments and video-based assessments. 

 Candidate Rediscovery: Candidate rediscovery tools analyse the existing database of candidates to “rediscover” those 

who might be a good fit for your open requisitions. 

 Job Description Optimization: It optimizes similar to Grammarly, but for job descriptions. By providing phrases and 

wording suggestions that make a job description more covering. 

 Ad Automation: Ad automation AI places and tests your job ads on a variety of different platforms, optimizing your ad 

spend. 

 Job Market Forecasting: Job market forecasting software gives insight into available pools of talent for different job 

types, experience levels, or location. 

 Candidate Relationship Management: Candidate relationship management software can leverage AI to deliver a higher 

level of personalization to candidates, and re-engage candidates who applied previously. 

 Chatbots: Chatbots provide a convenient interface for candidates to find and apply for jobs. 

 Resume Filtering: Resume filtering tools evaluate candidates’ resumes and applications to make broad-stroke screening 

decisions. 

 Social Candidate Discovery: Social candidate discovery software scrapes social and other online platforms to surface 

passive candidates that may be a good fit for open requisitions. 

 

XII    CASE STUDY [11] 

 

AI & predictive analytics application in Nestlé Malaysia management trainee recruitment.[11] In this case study Nestle raise its 

TA bar through continues improvement by employing Artificial Intelligence. They did this by using the “pulsifi” platform which 

give a comprehensive overview of employee-to-role/team/organization alignment, map their performance, and offer a dynamic 

picture of how personal traits translate into productivity. Using such data can help to make better hiring decisions in each hiring 

cycle, this allowing to make incremental improvements in every cycle. 

 

Problems in case study 

Nestle Malaysia undergoing the following problems which become the big challenge for them in competitive market   

 Lack of consistency: Applications were screened by many different people, resulting in inconsistent candidate quality due 

to the lack of objectivity 

 High applicant volume: Nestlé's Management Trainee program receives up to 4,000 applications from young talent 

annually. 

 Long screening process: Long hours were required to manually screen candidates for the necessary requirements and 

pass them through hiring stages 

 Unclear leadership qualities:  The candidates are young with limited working experiences, which makes it a greater 

challenge than usual to identify leadership potential from a CV 

 Not meeting requirements: Not all candidates that were shortlisted were meeting analytical and communication standards 

set by Nestlé. 

 Candidate attrition: The long screening process affected the candidate response time, during which high potential 

candidates tended to accept other opportunities. 

 

 

 

Solution Process 

“Pulsifi” predictive analytics combining AI, data, and people science. Pulsifi take the following steps in their solution process. 

 

 
 

 

Favourable Results 
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Nestlé Malaysia set out to streamline its Management Trainee (MT) program, which receives thousands of applications annually. 

Nestlé integrated Pulsifi into its application process to better understand candidates' behavior, motivations, and leadership 

qualities. 

 

Overall improvements were seen in Nestlé's candidate experience and employer branding. Using the Pulsifi Fit Score and work 

outcome predictions, Nestlé was able to shortlist top candidates with 97% accuracy. With Pulsifi, Nestlé experienced over 70% 

improved efficiency in the processing of candidates. 

 

In 2018, Nestlé received approximately 3,000 applications for the program. Using Pulsifi, Nestlé streamlined selection to 250 

candidates for the Assessment Centre call-back. 

 

XIII    CONCLUSION 

 

Nowadays, the recruitment process is the stepping stone for the Talent Acquisition. Hiring managers utilise AI, machine learning 

and data analytics to get a complete understanding of the candidates they engage with. Candidates will be engaging via mobile 

devices and receiving tailored responses from intelligent chatbots. Of course, this will not replace the human operator, but it will 

help to make recruiters more effective at talent acquisition in the future. Speeding up the digital, video, and cognitive technologies 

and ever-increasing transparency are quickly changing how recruiters find and court skilled employees. Savvy recruiters will 

continue to embrace new talent acquisition strategies for the continual improvement by implementing kaizen with AI. Artificial 

Intelligence and other technologies take over the basic, time-consuming tasks of sourcing candidates, human jobs will shift. A 

recruiter in this new world can add value by building psychological and emotional connections with candidates and constantly 

strengthening the employment brand.  

 

XIV    Result 

 

From the above study of AI in TA and Kaizen (continual improvement) in TA through literatures like research papers, case 

studies and Internet. Nestle Malaysia case study of recruiting results shows 97% accuracy and 70% of efficiency of hiring is 

increased, by the use of AI platform “Pulsifi” for their continual improvement. It is proven that present scenario of Talent 

Acquisition is very bright and will be more innovative in future with all these tools. It will not replace human resource but one 

should be skilful to take the advantage of this innovation. Time and cost will save by empowering the Kaizen and AI in Talent 

Acquisition. 
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Abstract: Papillary thyroid carcinoma (PTC) is the most 

common type of thyroid cancer, covers 80% of all thyroid 

cancers and often occurs in women than in men, the frequency of 

women is 3 times higher than in men. Several studies have 

shown that estrogen and its receptors are involved in the 

development of various types of malignant tumors including 

breast cancer, prostate cancer, ovarian cancer, endometrial 

cancer, colon cancer, lung cancer and thyroid cancer. Estrogen 

Receptor (ER) has been shown to increase PTC cell proliferation 

and cell line growth. Objective: To assess ERα 

immunohistochemistry expression in Papillary thyroid 

carcinoma. Materials and Methods: Formalin-fixed paraffin 

tissue blocks from 25 papillary thyroid carcinoma patients were 

used to examine the expression of immunohistochemistry ERα. 

The basic characteristics of the sample are obtained through 

medical records or pathology files. Of the 25 papillary thyroid 

carcinoma samples in this study, 14 cases (56.00%) showed 

positive expressions and 11 cases (44.00%) showed negative 

expressions of ERα immunohistochemistry staining. Of the 14 

positive cases showing different intensities. ERα 

immunohistochemistry expression based on age was found most 

in the age group of 51 -60 years, namely as many as 8 cases 

(57.14%), whereas based on sex, ERα immunohistochemistry 

expression was found most positively in women, as many as 10 

cases (71%). In this study at Adam Malik Hospital in Medan in 

2018 that the highest ERα immunohistochemistry expression was 

in the age group of 51 -60 years which was 8 cases (57.14%), the 

positive ERα immunohistochemistry expression was found in 

most women in 10 cases (10 71%). 

 

Keywords: Estrogen Receptor alpha (ERα), Papillary thyroid 

carcinoma (PTC). 

 

I. INTRODUCTION 

 

apillary thyroid carcinoma (PTC) is the most common type 

of thyroid cancer, accounting for 80% of all thyroid cancers 

and is more common in women than in men.1-11 PTC is a 

malignant epithelial tumor that shows differentiation of follicular 

cells and has characteristic of nuclear features. Macroscopic 

images of PTC, usually appear in the form of an invasive solid 

mass of whitish gray with irregular boundaries. Some are 

calcified and can sometimes show bone formation in varying 

sizes with an average diameter of 2-3 cm.9-12 

The characteristics of PTC nuclei are grouped into three 

categories: (1) changes in size and shape, (2) membrane 

abnormalities, and (3) chromatin characteristics. PTC nuclei are 

usually envelope-shaped, irregular and prominent 

pseudoinclusion or longitudinal grooves. Pseudoinclusion, is a 

cytoplasmic invagination into the nucleus, looks acidophilic, 

inclusions of a round structure, decomposes sharply and slightly 

eccentric, with a crescent shaped chromatin edge compressed on 

one side. Another feature of the PTC nuclei is clear nucleoplasm. 

Aspects in the core membrane are irregularly thickened by the 

apposition of chromatin material. This nuclei is described as 

optically clear and resembles ground glass. The appearance of 

ground glass appears in the paraffin-embedded process but it is 

not conspicuous or absent in frozen cuts.11,13,14 The usual 

radiation therapy is surgery and removal of the thyroid intact 

with partial radioactive iodine, chemotherapy or combination 

therapy.15,16 

Estrogen is a group of steroid compounds, which 

functions as the main female sex hormone and is important for 

the development and reproduction of women. There are three 

main types of estrogen in the human body: Estrone (E1), 

Estradiol (E2), and Estriol (E3). The classic genomic estrogen 

signaling pathway, estradiol (E2) -activated ERα translates to the 

nucleus, dimerizes, and binds to the 15-bp palindromic estrogen 

response element (ERE) or interacts with other transcription 

factors in the target gene, recruits coactivators, and stimulates 

gene transcription. There by increasing cell proliferation. Other 

mechanisms of estrogen action are faster and are called 'non-

genomic' or 'membrane-initiated' because they involve E2 

activation of plasma membranes related to ERα or ERß and 

cause rapid activation of intracellular signaling pathways, for 

example, extracellular signal-regulaed kinase 1/2 ( ERK1 / 2). 

and phosphatidylinositol 3-kinase / protein kinase B (PI3K / 

Akt). Non-genomic estrogen action is mediated by the interaction 

of ERα or ERß with protein signaling in caveolae. G protein-

coupled receptor 30 (GPR30) is a new membrane estrogen 

P 
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receptor that also activates ERK1 / 2 and PI3K / Akt signaling, 

although its role in estrogen action is still controversial.2,4,12,17,18 

 

II. MATERIAL AND METHODS 

 

Sample selection 

This research is a descriptive staining study to assess the 

expression of ERα immunohistochemistry in papillary thyroid 

carcinoma (PTC). This research was conducted in the 

Department of Anatomic Pathology, Faculty of Medicine, 

Universitas Sumatera Utara and Anatomic Pathology Unit, H. 

Adam Malik General Hospital. Sample collection is collected by 

total sampling in 2018. The inclusion criteria in this study were 

all paraffin blocks originating from postoperative tissue which 

were diagnosed as papillary thyroid carcinoma (PTC) in an 

adequate and representative histopathology after staining with 

hematoxylin-eosin as well as having medical record data such as 

age / date of birth and type sex. Histopathological diagnosis 

based on the morphological features of cells using routine 

staining of hematoxylin-eosin. PTC is a type of thyroid 

carcinoma originating from the follicle and the nuclei has three 

categories: (1) changes in size and shape, (2) membrane 

abnormalities, and (3) chromatin characteristics. 

ERα expression uses the Allred score method by 

looking at the percentage of colored cells in the nucleus and / or 

cytoplasm of tumor cells with proportion scores as follows: score 

0 = 0, score 1 = <1% of colored cells, score 2 = 1 - 10% of cells 

that are colored colored, score 3 = 11 - 33% of colored cells, 

score 4 = 34 - 66% of colored cells, score 5 = ≥ 67% of colored 

cells. Staining intensity reaction as follows: 0 = none, 1 = weak 

color intensity, 2 = moderate color intensity, 3 = strong color 

intensity. The total score of ERα immunohistochemistry 

expression is the sum of proportion scores with intensity of 

staining, categorized as follows: negative = 0-2, positive = 3-

8.2,12,19,20 

 

  
Gambar 1. ERα Immunohistochemistry expression A. Negative 

ERα Immunohistochemistry expression B. Positive ERα 

Immunohistochemistry expression 

 

Data analysis 

In this study the data obtained to assess the ERα 

immunohistochemistry expression of postoperative tissue that 

was diagnosed histopathologically as papillary thyroid carcinoma 

(PTC) is presented in a table form using a computerized 

program. 

 

III. RESULTS 

 

Basic characteristics of the sample 

In this study the frequency distribution of PTC patients 

based on age and sex and ERα expression can be seen in table 1. 

 

Table 1  Basic Characteristics of the Sample  

Characteristics Amount (n) Percentage (%) 

Age, mean±SB,years 41,96±15,43 

≤ 20  2 8 

21 – 30 5 20 

31 – 40 3 12 

41 – 50 5 20 

51 – 60 8 32 

61 – 70 2 8 

> 70 - - 

Gender   

Female 18 72 

Male 7 28 

Expression ERα.   

Positive 14 56 

Negative 11 44 

 

Based on clinical data from medical records (table 1), 

the patients obtained in this study had an average age of 41.96 

years, with the youngest age being 12 years and the oldest being 

64 years old. The majority of cases are in the age group 51-60 

years as many as 8 cases (32%), followed by the age group 41-50 

years and 21-30 years as many as 5 cases (20%), then the age 

group 31-40 years 3 cases (12%) were followed by the age group 

of 61 -70 years and ≤ 20 years, respectively 2 cases (8.00%). 

While in the age group> 70 years, no cases or PTC were found. 

PTC are dominated by female in 18 cases (72%) while men are 

only 7 cases (28%). In this study from 25 PTC out of samples, 

there were 14 cases (56%) showing positive expressions of ERα 

immunohistochemistry staining and 11 cases (44%) showing 

negative. 

 

ERα expression distribution 

 

Distribution of ERα immunohistochemistry expression based 

on age 

While the distribution of ERα immunohistochemistry 

expression based on age can be seen in Table 2. 

 

Table 2 Distribution of ERα immunohistochemistry 

expression based on age 

Age 

(years) 

Expression ERα 

Positive 

(n) 

Percentage 

(%) 

Negative 

(n) 

Percentage 

(%) 

≤ 20  1 7,14 1 9,10 

21 – 30  2 14,29 3 27,27 

31 – 40  - - 3 27,27 

41 – 50  3 21,43 2 18,18 

51 – 60  8 57,14 - - 

61 – 70  - - 2 18,18 

> 70  - - - - 

Total 14 100% 11 100% 

 

The samples with positive ERα immunohistochemistry 

expression in the 51- 60 year age group had the highest number 

A B 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10128
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020              245 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10128    www.ijsrp.org 

of cases, 8 cases (57.14%) and the lowest number was the age 

group ≤ 20 years with 1 case (7.14%). ERα 

immunohistochemistry expression was negative with the highest 

number of cases in the age group 31 - 40 years and 21 - 30 years 

with 3 cases (27.27%) respectively, while the smallest number of 

cases were in the age group ≤ 20 years by 1 case. (9,10%). 

 

Distribution of ERα immunohistochemistry expression based 

on sex  

In this study, it can be assessed how the distribution of 

ERα immunohistochemistry expression (table 3). 

 

Table 3 Distribution of ERα immunohistochemistry 

expression based on sex 

Gender Expression ERα 

Positive 

(n) 

Percentage 

(%) 

Negative 

(n) 

Percentage 

(%) 

Female 10 71,00 8 73,00 

Male 4 29,00 3 27,00 

Total 14 100% 11 100% 

 

In 25 PTC samples, 10 cases (71.00%) were positively expressed 

in women and 8 cases (29.00%) in positive expressions in men, 

while 8 cases (73.00%) in expressions were negative in women 

and negative expression 3 cases (27.00%) in men (Table 3). 

 

IV. DISCUSSION 

 

In this study, from 25 with samples of casus PTC patient 

the most female 18 and male only 7 casus with a ratio of 1: 2.6 

between men and women. In this study a little lower with the 

existing literature, but it still remains the most suffered by female 

sex, namely the incidence of PTC sufferers in women is about 3 

times the incidence in men, but this difference decreases with 

increasing patient age.1,12,21 This study is the same as the study of 

Widhiasih, et al. in Denpasar the ratio of PTC patients between 

male and female sexes was 1: 2.5.22 Study of Kawabata, et al. in 

Japan with samples 1990 to 2000 stated that of 100 cases of PTC 

found 79 cases in women and 21 cases in men. When compared, 

about 1: 3.76 among men and women with PTC.23 This study 

also suffered the most by female sex and was more the same as 

this study. Reza, et al. in Iran, out of 92 patients with PTC who 

were 79 female and 13 male patients.24 When compared, about 

1: 6.1, this ratio was very high between men and women, still 

dominated by female sex . This proves that there is a tendency 

for the influence of sex hormones on thyroid lesions, especially 

estrogen in the pathogenesis and / or development of PTC 

disease.23  

PTC is a thyroid cancer that is often found in adults and 

children. The average age of PTC patients when diagnosed was 

50 years, and 91% of patients were diagnosed at the age of 20-74 

years. PTC with 1 children, 12 years old. Whereas 50 years old 

PTC sufferers in this study (group of patients aged 51-60 years) 

were 8 people and were the most age group suffering from PTC. 

While the mean age of PTC sufferers in this study was 41.96 

years old, this is the same as the study of Widhiasih, et al. in 

Denpasar with a mean age of PTC sufferers of 45.07 years which 

is around the age of forties.22 

Some researchers have shown that ERα is present in 

thyroid tissue with thyroid tumors and also in normal thyroid 

tissue.23 The expression of ER isoforms in normal tissue and 

PTC is still controversial.26 In this study the assessment of 25 

PTC samples found 11 samples were negative (44% ) and 14 

samples were rated positive (56%). This study is in line with the 

study of Dai, et al. states out of 218 PTC samples with negative 

results of 6 samples and positive results of 212 samples and 

counted as low as 109 samples and as high as 109 samples. This 

is consistent with this study that every ER immunohistochemistry 

expression is not monotonous or not all have the same expression 

with high or low intensity and even negative ones, but in Dai, et 

al. negative ERα immunohistochemistry expressions are grouped 

into low expressions, whereas in this study differentiated 

between negative and positive with low, moderate and strong 

intensity. Dai, et al. also stated that ERα immunohistochemistry 

was expressed in PTC, hyperplasia nodules and normal thyroid 

tissue and the level of ERα expression was significantly higher in 

PTC than hyperplasia nodules and hyperplasia nodules higher 

than in normal thyroid tissue.1 

 

V. CONCLUSION 

 

In this study in RSUP H Adam Malik Medan in 2018 that 

sufferers of papillary thyroid carcinoma predominantly suffered 

by female sex that is as much as 72%. In this study it can be seen 

that 92% of papillary thyroid carcinoma sufferers are aged 20 - 

70 years. By obtaining a positive ERα immunohistochemistry 

expression in this papillary thyroid carcinoma sample proves that 

there is a relationship between ERα and papillary thyroid 

carcinoma 
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Abstract- It is vital to understand the role and the relationship of 

various stakeholders in the process of policymaking as their input 

and the implementation of such policy largely depends on them. 

This paper sets to unearth the role and relationship of various 

stakeholders in health policies in Kenya. The paper was guided by 

the following objectives: to examine the role of stakeholders in 

health policies and to find out the importance of relationship 

among the stakeholders in the process of policies implementation. 

The research adopted a qualitative design approach to arrive at its 

logical conclusion. The paper found that each stakeholder has a 

role to play for the success of policy making and implementation 

and there should be a good relationship among stakeholders for 

the success of policy implementation. The paper finally 

recommends that illiteracy among stakeholder’s especially local 

communities poses a great challenge towards policy making 

process and implementation. 

 

Index Terms- health policies, implementation, stakeholders, 

health care. 

 

I. THE BACKGROUND TO THE STUDY 

ealth policies have been of crucial concern to various 

institutions, scholars, policy makers and communities’ 

worldwide. Critical to health systems in the world is arriving at a 

common understanding on what should constitute a health system 

of a given population. Are health systems to be concerned with 

fair or equal distribution of ‘health’, ‘health care’ or ‘opportunity’ 

for maximizing health status?  Unfortunately, there is no 

agreement on ‘what’ should be distributed equally (Culyer, 

2001).There is a fair consensus that a fair distribution of healthcare 

is a more realistic objective of health system than a fair distribution 

of health. This is based on the argument that equity in health 

suggests equality in health outcome, and there are numerous 

factors that affect health status that are outside the locus of health 

system (Whitehead, 1992). 

          For decades, health problems have had profound impact in 

the Africa’s development. Perennial fight against these diseases 

has consumed much of Africa’s resource as insurmountable 

amount of money annually is used to fight these diseases. As 

Cooke (2009) notes, nowhere are global public health’s more 

acute than in Africa. The continents immense disease burden and 

frail health system are embedded in broader context of poverty, 

underdevelopment, conflicts and weak or ill-managed government 

institutions. 

          The improvement and extension of healthcare delivery in 

Africa is also being constrained by gaps in financing. Africa 

makes up 11% of the world’s population but accounts for 24% of 

the global disease burden, according to the International Finance 

Corporation. More worrisome still, the region commands less than 

1% of global health expenditure (World Bank, 2011). More than 

half of healthcare costs on the continent are currently met by out 

of- pocket spending, a ratio that rises to as much as 90% in some 

countries (World Bank, 2011). Because of the inadequacy of 

government programs to address Africa’s health emergencies, the 

continent has long been a big recipient of external aid in the 

healthcare sector. External donors are of two types: foreign 

governments and NGOs. While foreign governments have more 

funds at their disposal, the strings attached to their aid are 

sometimes onerous, and NGOs’ relative independence (especially 

from large pharmaceutical corporations) can make them more 

effective (KPMG, 2012). 

          African countries have traditionally had fewer healthcare 

workers per head than anywhere else in the world. Low pay and 

poor living conditions contribute to a continuous brain-drain of 

health professionals to the developed world and this makes it 

difficult to recruit and retain skilled staff, particularly in more 

remote regions where the need is often greatest (W.H.O, 2011). 

Increased urbanization in many African countries, along with 

growing incomes and changing lifestyles, have led to a rise in the 

rate of chronic conditions such as diabetes, hypertension, obesity, 

cancer and respiratory diseases. These threaten to put considerable 

further strain on already overstretched healthcare systems. The 

WHO estimates that chronic diseases will overtake communicable 

diseases as the most common cause of death in Africa by 2030 

(W.H.O, 2011). 

          To improve healthcare in Africa, primary healthcare should 

be strengthened. PHC is defined by three features: level of care, 

philosophy and set of services it provides. In terms of level, PHC 

is the first point of contact between the health system and the 

population it serves. It could be health clinics, health centers or 

hospital ambulatory care (WHO, 1978).As a philosophy, PHC 

H 
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subscribes to equity, sustainability, efficiency, acceptability and 

the universal coverage of all citizens with some basic set of 

healthcare services-a comprehensive approach. The philosophy of 

PHC promotes the active participation of the community that it 

served; inter-sectoral collaboration (especially the social sector) 

and the use of effective technologies (ibid). The set of services 

provided by a health system based on PHC focuses on 

improvement of the overall health of the population rather than 

just treatment of disease (ibid). 

          World Bank (2011) notes that, by the end of the decade, 

many African countries will have overhauled their health facilities 

and treatment pathways to emphasize primary care services that 

educate people about healthy lifestyles keep them in good health 

and help them to manage chronic conditions. The changes will 

amount to a revolution in healthcare delivery (World Bank, 2011). 

Leading the charge will be a renewed focus on preventive care as 

a way of managing chronic conditions, promoting wellness and 

reducing expensive hospital stays (World Bank, 2011). As noted 

by KPMG, (2012), governments, multinational organizations and 

NGOs currently prefer to focus on primary healthcare simply 

because it is the most cost effective way of improving the health 

of a population and to deliver high impact interventions at low 

cost. 

          However, primary health care provision can only thrive in 

an environment where there is a greater representation through 

devolution. In recent years, decentralization has been promoted by 

advocates of health sector as a means of improving efficiency, 

quality of service; promoting democracy and accountability to the 

local population (Green, 1999). The argument is that 

decentralization facilitates the design of the most effective 

mechanism for coping with three crucial challenges to the health 

system. The first challenge is that it is common to find diversity in 

the epidemiological pattern of disease across regions and 

populations within a country. This is accounted for by 

characteristics of the health sector, geographical, ecological, 

environmental, economic, social, behavioral, demographic and 

cultural factors that may differ from population to population in 

regions within a country. The second challenge is the increased 

complexity of heath care. The greater awareness of the important 

influences of non-medical factors on health status requires the 

mobilization of complementary inter-sectoral action from 

agriculture, education, sanitation, labor and industry. Third, the 

delivery of health care has to respond constantly to changes 

occurring in the health situation in local areas, especially as these 

changes do not occur uniformly nor at the same pace in all regions 

of the country (Adetokunbo, 1999). It brings decision making 

closer to the field-level providers of health care and it is also 

suggested that breaking down the large monolithic decision-

making structures that are typical of centralized health system 

increase efficiency of service provision (Green, 1999). Fiscal 

decentralization brings expenditure and budgeting decision-

making closer to the communities, and therefore has potential to 

increase the responsiveness of the public sector to differential 

needs of local jurisdiction (De Mello, 2000) and reduces 

information and transaction costs associated with provision of 

public goods and services (World Bank, 1997). 

          South Africa has set the processes of laying emphasis on 

primary health care through her 1996 constitution which led to 

fiscal federal system and implementation of health policies spread 

across three levels of government: national, provinces and local 

municipality levels (National treasury, government of South 

Africa, 1999). In practice, national governments role in the area of 

joint responsibility with the provinces is primarily to determine 

policy, while provincial government shape some policy and have 

considerable role in implementation (National treasury, 

government of South Africa, 1999). 

          Like South Africa, Kenya for decades has formulated and 

strived to implement primary health care policies and with the 

devolution of healthcare in the newly promulgated constitution, 

PHC is expected to yield better results in reducing disease burden. 

The Kenyan devolution is a revenue sharing model where the 

national government collects revenue and share it to the counties 

for various development agendas by which health is one of them. 

It is on that basis that Kenya through its constitution has embraced 

the role of primary health care. As noted by KPMG (2013) through 

Kenya Health Policy (2012-2030), devolution of healthcare to the 

counties provides an enabling environment for this approach as the 

county governments are responsible for the provision of primary 

care. Bringing primary care services closer to the people allows 

for ownership and participation (KPMG, 2013). 

 

1.2 Statement of the problem 

          There are several policies that have been formulated 

globally, regionally or at the local level such as primary health care 

declared at the Alma-Atta, Millennium Development Goals 

among others. In 2010 report, the WHO noted that overall progress 

towards meeting these Millennium Development Goals (MDGs) 

in Africa had been less than impressive. A 2010 review of the 

health situation in Kenya performed by the Ministry of Medical 

Services and the Ministry of Public Health and Sanitation reveals 

that improvements in health status have been marginal in the past 

few decades and certain indicators have worsened (G.o.K, 2010). 

The persistence of these health care problems prompted the 

researcher to interrogate the roles and relationship of stakeholders 

in public health policies implementation in Kenya. 

          The research examines their role and relationship in the 

implementation to bring the desired change at the national and 

local level. Under the current health care reforms, public health 

policies require among other things participation of the 

stakeholders in the implementation process for sustainability and 

ownership. This raises the question as to what extend are 

stakeholders in Baringo County get involved and relate in the 

implementation processes? In a bid to unravel the mystery of never 

ending challenges in public health through the roles and relations 

of stakeholders in policy implementation in Kenya, this study 

sought to find the solution to the problem by undertaking a survey 

study in Baringo County. 

 

1.3 Justification of the study 

          The study intended to provide new literature on the 

approaches to the implementation of public health policies across 

the globe, Africa and Kenya in particular especially at this current 

dispensation where health policies have been devolved to Kenya’s 

forty seven county governments. 

          This study yields data that is going to provide information 

on appropriate techniques of public health implementation to 

policymakers and planners for health since health is critical for 

development as notes by Schultz, (1993) human health has a major 
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role to play in economic development. There is a direct link 

between the health of a population and its productivity, and this 

relationship has been demonstrated in industrial countries, which 

are now benefiting from years of investment in health services 

(ibid).  The findings from the study shall augment the role played 

by health professional, communities and other consumers of 

public policy thus improving the service health care. In addition, 

the findings and recommendations emanating from this research 

shall foster cooperation of various stakeholders in the fight of 

public health challenge. 

          Finally, the findings from the study are useful to scholars of 

policy and other academicians on issues of policy implementation, 

devolution and healthcare financing. The research reviewed 

comparative analysis of public health implementation that 

provides fodder for scholars in the field of policy. 

 

1.4 Scope and delimitation of the study 

          The study was conducted in Baringo County in Kenya 

reviewing the role of and relationship of stakeholders in health 

policies implemented between the periods 2003 to 2015. This was 

the period when governments had come up with a lot of public 

health policies and other policies related to health care.  

 

1.5 Methodology  

          This research adopted a qualitative design, an interview 

schedule to collect data and a mixed strategy in data presentation 

and analysis. 

 

1.6 Role of Stakeholders in the Public Health Policies 

Implementation 

          It is pertinent to understand the role various stakeholders 

play in public health implementation process. Their role is 

indispensable in this era of democracy and popular participation 

in policy making and implementation. Emphasizing the 

importance of stakeholders in policy implementation, Smith 

(1973) argues that public bureaucrats, interest groups and affected 

individuals and organizations often attempt to force changes in the 

original policy during the implementation process. The research 

therefore, sought to establish the role and relationships among the 

stakeholders.  These stakeholders included: Governments (Both 

National and County), Communities, NGOs & FBOs, private 

health professionals. 

 

1.6.1 Communities Role in the Implementation of Public 

Health Policies 

          Communities’ role in development of policies has always 

been effective in implementation process as they help develop the 

right strategies for implementation and sustainability of such 

policies. Hence their presence and activity is mandatory in the 

implementation process. This information is presented in table 1. 

 

Table1. Communities Role in the Implementation of Public 

Health Policies 

Communities’ role Frequency Percentage 

Yes 262 86.2 

No 42 13.8 

Total 304 100.0 

Source: Field data, 2015 

          From the data collected it was evident that (86.2%) of the 

respondents said yes they have a role to play and the remaining 

(13.8%) said no. From the findings it can be deduced that the 

success of the implementation of a health policy will depend on 

the people realizing its benefits and impact through their own 

initiatives. This further means it is important to involve the people 

in the implementation process by considering their views. 

According to Sen, (1999) freedom of people to participate socially 

and politically in shaping their lives and what they value is central 

to human and economic development. Sen offers many examples 

of how people having ‘‘agency’’ (the ability to act and bring about 

change), coupled with access to basic education and health 

services can lift themselves out of poverty and transform societies 

(ibid).  The data collected further agrees with (World Bank, 1997) 

that government programs work better when they seek 

participation of the users, and when they tap the community’s 

reservoirs of social capital and the benefit shows up in smoother 

implementation, enhanced project performance, greater 

sustainability and better feedback to government agencies. 

           Health professionals interviewed acknowledged the role 

communities play in the implementation of public health programs 

but questioned the level of their participation. According to them 

community members are not trained to handle technical issues 

such as curative as they may not posses medical knowledge thus 

compromising quality and standards. One health professional 

pointed out that: 

           “Involving the community members in the implementation 

process requires them to posses some degree of technical skills 

and knowledge concerning health issues which may not be the 

case in many areas of Baringo thereby compromising national and 

global quality that require sets of standards for health service 

delivery that should diligently be observed.” 

          According to March and Olsen, (1984) lack of information 

and skills limits communities’ involvement in the implementation 

especially in societies where trained medical personnel and 

literacy levels are low. However, such a problem can be overcome 

by training community and equipping them with necessary 

resources to implement the health policies within their areas of 

residence. According to Economic Intelligence Unit 2011, non-

professional people can be trained to provide education, support 

treatment for HIV, deliver prescribed medicines, and use a 

weighing scale or glucose-testing device thus freeing up 

specialized medical staff to perform more complicated procedures 

and reducing the pressure on overstretched public-sector hospitals. 

 

1.6.2. Role of NGOs and Private Health Providers in the 

Implementation of Public Health Programs 

          NGOs and private health providers have played a critical 

role in implementing health policies in Kenya and they have 

positively influenced the people especially in arid and semi-arid 

areas (ASAL) where the government is not effective in provision 

of health care. Due to this, the researcher found it important to 

establish their role in the implementation of the health policy. This 

data is presented and tabulated in table 2. 
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Table2. Role of NGOs and Private Health Providers in the 

Implementation of Public Health Programs 

 

  NGOs Frequency Percentage 

Yes 274 90.1 

No 21 6.9 

Non response 9 3.0 

Total 304   100 

Source: Field data, 2015 

 

          From the data collected it was evident that (90.1%) agreed 

that NGO have a great role to play while (6.9%) disagreed and the 

non-response was (3.0%). From the findings it can be deduced that 

the NGOs and private health providers have a role to play. This 

includes construction of a hospital or development of a mobile 

clinic which offer immunization in far flung areas, provision of 

ambulatory services and health education and awareness. NGOs 

funded health facilities provide quality services at affordable costs 

in areas where government facilities are few or non-existent. One 

of the NGOs officials interviewed had the following to say on their 

role in health care provision: 

           “NGOs play a key role in areas where government health 

facilities are inadequate or understaffed and in most cases partner 

with government in implementing some community health 

programs and other programs such as immunization, reproductive 

health, nutrition and maternal health and other programs related 

to health such as eradication of poverty, provision of clean water  

and education.” 

          This response is consistent with Hardee et al, (2004) that 

institutions outside the government play a role in policymaking by 

acting as advocates for policy change (civil society groups, 

grassroots organizations, NGOs, and advocacy groups) by 

providing data for decision making (academic and research 

organizations) and by providing funding (donor organizations) for 

policy research, policy dialogue and formulation, and 

implementation. Finally, international organizations also play a 

role in supporting—and influencing—policymaking. Literature 

reviewed  indicate that  the importance of these actors in the 

implementation of public health policies have never been taken 

with seriousness they deserve by the government health system as 

observed by Mwabu and Kibua (2008) that health planners have 

never streamlined the role of donor funding for purposes of good 

health care delivery.  According to Mwabu and Kibua (2008) 

District Health Systems failed to recognize the role of private 

sector and NGOs in the delivery of health care services in the 

districts despite the important role played by private sector and 

NGOs especially the mission facilities located in under-served 

areas (ibid). 

 

1.7 Relationship of Stakeholders 

          In public health implementation, individual and institutional 

relationships are important as it allows proper coordination in the 

areas of cooperation. The researcher sought to know how the 

government, NGOs, private healthcare givers and the community 

relate in their day to day business of providing health services. 

Data tabulated on relationship is presented in table 3. 

 

 

Table3. Relationship of Stakeholders 

Relationship Frequency Percentage 

Good 130 42.8 

Very Good 6 2.0 

Average 154 50.7 

Poor 4 1.3 

Non response 10 3.3 

Total 304 100 

Source: Field data, 2015 

 

          From the data collected response showed that (42.8%) 

termed relationship as good, (2.0%) as very good, (50.7%) as 

average and (1.3%) as poor. From these data obtained it can be 

deduced that the relationship is fairly good. These stakeholders 

should strengthen their partnership in areas they co-operate 

especially the areas of health education and awareness, maternal 

health, ambulatory care, referrals and immunizations as these were 

the major areas respondents cited has the major ‘areas of 

cooperation’. However, county government officials mentioned 

some hiccups in its relations with the national government in 

implementations of health programs.  County official interviewed 

had this to point out: 

           “The relationship between the national and county 

government sometimes is constrained.  The national government 

is not committed in increasing the funds for policy implementation, 

usurps the roles for county governments in the implementation 

thereby creating ‘bad blood’ between these two levels.” 

          The same challenge is supported by the literature reviewed. 

According to Transparency International (2011) there is poor 

coordination and implementation of public health policies among 

various implementing agencies which leads to duplication and 

scramble for the scarce resources. Despite these hiccups, 

cooperation among implementing stakeholders is critical for 

successes.  World Bank, (2011) underpinning importance of 

cooperation among actors argues that while the role of the private 

sector in African healthcare continues to be “contentious”, better 

collaboration between both the public and private sectors will be 

crucial to improving healthcare provision in Africa. In many cases, 

governments and multilateral donors are likely to look to public-

private partnerships (PPPs) as the most efficient way of extending 

high-quality healthcare across the continent (ibid).  The same 

sentiments are echoed by Economic Intelligence Unit (2011) that 

large-scale collaborations have already been critical to developing 

medical treatment such as the Medicines for Malaria Venture and 

the International AIDS Vaccine Initiative and other initiatives 

have aimed to strengthen health services by developing a 

comprehensive approach to prevention, care, treatment and 

support. 

 

1.8 Findings and recommendations 

          The researcher found that the national government is the 

main agency of implementing health policies despite health being 

a devolved function.  Private sector and NGOs were 

acknowledged by residents as having a role to play in the provision 

of health care especially in areas where the government services 

are inefficient, ineffective and nonexistent. The study calls for 

collaboration and synergy between the stakeholder’s especially 
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central government and county government to ensure the health 

policy is fully implemented. 

          The integration of stakeholders’ interests and strategies 

incorporating activities of donors, private sector and NGOs within 

the county will go a long way towards enhancing the provision of 

quality health care. This calls for restructuring of health system to 

allow for joint planning, budgeting, implementation, monitoring 

and evaluation of all health projects in the county. The Swap 

(Sector Wide approach) created by government should be 

implemented fully so that it can create necessary policy 

framework to ensure private sector, NGOs and donors are brought 

together for joint planning and management processes at the 

county level. 
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Abstract- Construction industry is the largest industry next to 

agriculture with huge resources. Construction projects refers to 

high stake endeavour employing several  resources such as men, 

materials, equipments, etc acheiving predetermined performance 

objectives using management techniques. Resource management 

is one of the problems faced day to day in a construction project 

particularly labour management. In this project, labour are taken 

as resources in construction of gated community which includes 

twenty G+1 residential buildings. The details of plan and 

estimation of a project are prepared as per the building by laws. 

The estimation of various quantity and labour quantities was 

arrived based on CPWD standards and IS:7272 – 1974 

respectively. The Project management techniques involving 

scheduling of various activities and resource allocation was done 

using Microsoft Project 2016. And also involves resource 

constrained analysis and its corresponding time - cost variations. 

 

Index Terms- Resource Management, Activities Scheduling, 

Resource leveling, Microsoft Project. 

 

I. INTRODUCTION 

hese days construction projects have increased due to high 

demand of  infrastructure developement. The fast changing 

environments of the present days impose financial, legal, ethical, 

environmental and logistical constraints [14]. Construction 

activities constitutes an important component of global economy. 

They interact in several ways such as technically, economically 

and socially within the environment as well as with other 

organisation, structures and systems. Eventhough construction 

projects adopt many resourses, they have difficulties, risks 

involved in it and each work is labour intensive[11]. There has 

been lack of attention given to the resource management. 

 

Construction projects contain numerous inter-dependent and inter-

related activities. These companies face the challenge of finishing 

the work within scheduled time and within the budget. It requires 

various resources and needs time for its completion. The main 

factor in successful implementation of the project not only 

depends on the quality and qunatity of work, but also largely 

depends on utilisation of resources.   

 

Resource management is really a difficult task due to the resource 

driven nature of construction projects. It is carried out to plan the 

resources prior to the start of the work. A resource maybe 

manpower, material, money, equipment, time or space in a 

construction work. Each activity in construction is allocated with 

specific resources. The time and cost are directly dependent on the 

availability of resources[12]. The time required to perform an 

activity is determined with the resources productivity and the 

quantity of the work for an activity. The contractor is mainly 

responsible to identify the interdependencies of various resources 

combination to perform a activity. 

 

The scope of resource management as, 

 The scope of resource management is concerned with 

personnel aspects such as manpower planning, selection, 

promotion, training, incentives, labour productivity etc. 

 It is also concerned with welfare aspects in dealing with 

working conditions by providing accomodations, amenities,  

safety, medical assistance facilities. 

 It also enhance the industrial relations among workers with 

managers, joint consultation, settling disputes, etc. 
 

II. LITERATURE REVIEW 

SK.Nagaraju (2012)  made a case study about resource 

management in construction projects. In general construction 

projets, they employ huge resources of men, materials and 

machines for major works. Unless required resources are planned 

and procured, no activity can be executed within scheduled time. 

Project managers are responsible for taking complex decisions 

under different scheduling and under conditions of extended task 

durations. The increased durations results increase in costs. 

 

Maruthi S et.al. (2015) stated, now a days many construction 

projects are coming out due to high demand of infrastructure 

developments.  In project management, there are two types of 

resource scheduling problems are resource allocation and resource 

levelling. The resource allocation in which resources are allocated 

based on scheduled activities. The resource leveling in which 

resources are allocated to the critical activities from the non-

critical activities. The proper optimization of resources is very 

important to reduce overall project costs. 

 

Abhishek A. Sutar and Aditya P. Mehendale (2017) stated that 

construction industry makes a significant contribution to the 

national economy and provides employment to large number of 

people. Human resource management plays an important role in 

the process of project management. Human Resource 

Management can be done at International construction as well as 

at the project level. In this paper Organizational structure was 

developed and it represents key responsibilities of every personnel 

T 
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from Proprietor to office boy. It also states the different factors 

affecting HRM. 

 

I.Othman et.al.  (2012) stated that in construction projects, one of 

the major problem is human resource management. It is still 

inadequate and insufficient. This paper presents the pilot survey 

based on HRM in construction of sustainable developement 

projects regarding years of experience,no. of projects involved and 

problems faced. The implementation of human resources with 

insufficient duration got the lowest average index. HRM needs to 

be improved from time to time for its effectiveness for growth in 

construction industry. 

 

Renard Yung Jhien Siew (2014) stated that Human Resource 

management has been evolved as an enabler for sustainability. 

This paper some concepts of recruitment and performance 

management are given. He linked several eight competencies such 

as safe auditing, project risk management, monitoring, 

communication, etc with the recruitment and performance 

management. It is mapped to proficiency levels suggested by CRC 

construction innovation. 

 

Stefanie G. Brandenburg et.al. (2006) has made research study 

that Centre for Construction Industry Studies have proposed a two 

tier strategy to workforce management. These metrics are 

important in facilitating the implementation of an HRM strategy 

that effectively represents the goals and objectives of the firm. In 

the Tier I strategy, data are collected regarding background, skill 

levels of workers. The Tier I strategy got the average score of 6.98 

out of 10.0. This provides the scope for further developement of 

Tier II strategy. 

 

Min-Yuan Cheng et.al.  (2005), made a study that human 

resource planning in construction management process developed 

a team based human resource planning for deploying labor power. 

The purpose THRP method is to determine the maximum loading 

of projects and to identify the range of laborpower required for 

expected project loadings in the future. In this THRP method, BPR 

philosopy is applied to integrate organizational functions such as 

process reengineering, data preparing, human resource allocation 

and simulation. In a real case study, this method reorganised the 

structure of the company to facilitate newly designed process and 

simulation to predict labour power capability for the new 

organisation. 

 

Wajid Hussain et.al. (2015), stated that due to complex nature of 

construction projects resource allocation and levelling is one of the 

top challenges. CPM and PERT is commonly used for scheduling 

large scale projects. Thi paper briefs about resource allocation and 

leveling in construction projects. Genetic algorithm was applied in 

resource allocation and levelling. It’s procedure was implemented 

in MATLAB software. The result shows increase in project 

duration after resource allocation and leveling for 100 generations.  

 

Jonathan Jingsheng Shi and Daniel W. Halpin (2013), in their 

paper suggests the importance of developing construction 

enterprise resource planning systems (CERP). They evaluated 

basic features of CERP such as project oriented, integrated, 

scalable, transparent, etc. Based on a three-tiered client/server 

architecture ERP system was developed in order to offer the 

needed functionality, flexibility, scalability, and reliability. The 

benefits of a CERP system include information sharing, improved 

transparency of management responsibilities, and improved 

management efficiency. The two improved practices improves 

management efficiency (1) providing timely consistent 

information; and (2) providing a coordinated decision-making 

environment. 

 

Rhuta Joshi and Prof. V. Z. Patil (2013), made a case study on 

resource scheduling of construction project. This paper analyzes  

the Project management techniques by scheduling various 

construction activities, allocation of resources and resource 

leveling using MSP in the form of gantt chart and also analyzes 

resource constrained project  by resource leveling and the time 

cost alterations with modified durations are analysed. 

 

A.Satish (2018), made a  study on evaluation of human resource 

management. He made a Questionnaire survey  from the 

employees of different construction companies of different levels 

and it is analyzed with the AHP Model. His  findings revealed that 

Cost is majorly considered by the employees in construction 

projects with respect to profits of the projects. Time is important 

in construction projects next to cost. 

 

Malkani Z.A.K. (2013), in his paper stated that the capability to 

attract, develop and retain competent employees is a key feature 

of any successful business. Shortage of skilled labours is the 

problem faced in many construction firms. Reducing the need for 

labour is the most important aspect in efficient utilization of work 

force. This paper presents survey that the human resource policy 

provided by Human Resource department should be used in 

selection of labour for every work. Efficient use of labour should 

be made to produce good outcome of construction projects. 

 

Anne Sophie Demilliere, explains about impact of HRM in 

project management. Good selection, training, and managing are 

required to adopt labours to form efficient project team. Human 

resources are carefully indentified and selected to fit with project 

needs and requirements. The selected resources should be given 

adequate training to develope their skills and also time consumed 

in this should be considered. The managing process requires 

animating, motivating, communicating with the team. It should be 

done carefully to create project success. 

 

M. Harsha Vardhana Balaji (2017), states that improper 

resource utilization impacts on various costs, profit margins, 

quality of the projects, on time completion etc. Critical 

constructional delays cause high impact in project such as loss of 

profit margin and time over run. Due to stakeholder’s delay 63% 

of the projects face uncertainty. This is due to the lack of early 

phase attention and also industrial culture. 70 % of delay in 

execution by equipment is due to operators. 40% of the projects 

face depicts of skilled manpower. Employing unskilled labours 

leads to uncertainties more critical and even it leads to rework. 

 

J. RamaJogi (2017), made a study to discover the nature and 

degree of wastage, and to find out the various causes of wastage 

and to quantify the effects of wastage and to find procedure for 
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maximum utilization of resources. The resources involved in an 

activity and its cost awareness is required for resource 

optimization process. The percentage variance between estimated 

consumption and actual consumption of resources is about 2 to 

12%. Lean principles can be adopted for maximum utilisation of 

resources. 

 

Dr.K.Divakar and M.Barkath Ali (2015),  made a  study on 

factors and problems governing resources management in 

construction. Datas of survey are collected and a reliability test 

was performed to determine it’s degree of consistency. Ranking is 

collected and this respondance is checked by analysis of variance. 

The strength of associations of pairs of variables understudy was 

determined by correlation relationships.From the test results, main 

critical factors caused an increase in project duration and cost 

overruns. 

 

Jianjian Du et.al., made a preliminary study on HRM in 

international construction. He describes the management of 

human resource in international cinstruction at international 

collaboration and at project level. Societal, economical, cultural, 

workforce are critical factors influencing HRM implementation. 

The main project participants include the client, contractor, project 

manager, consultants and government in a construction project 

have a significant impact on the strategies of HRM. The cost 

analysis and its benefits is an important for evaluating HRM. The 

economic performance is used for investigating each project 

participants in HRM implementation. 

 

Agu N.N. and Ugochukwu. S (2016),  made a study on the 

prospects of human resources management in enhancing higher 

productivity in construction industry. The datas was collected 

about distribution of human resources based on age, experiance, 

and the prospect of human resource management in enhancing 

higher productivity, its impacts on employees and impacts on 

company’s goal and objectives. The result of the survey revealed 

that with well recognized human capital management and efficient 

human resource management strategies, construction industry can 

achieve good productivity and financial performance. 

 

Shivendra Tiwari (2018), made a research in resource 

opimization. The wates generated by building materials is 2 to 3 

billion tonnes every year globally, of which 30-40% is only 

concrete. This research describes the methods of reducing the 

wastages of construction materials and its prevention at site. The 

source of material wastages in different stages are studied. 

Optimizing resource utilization can help to reduce time and cost. 

Genetic algorithm technique is adopted to get an optimal solution. 

Without recycling, the project progress delays. The efficient 

management of material resource indicates the success of project. 

 

Biren Patel (2017),  made a review in labour productivity. Labour 

productivity contributes to profitability of construction projects. 

With proper labour management, good labour productivity can 

be achieved Major factor affecting labour productivity are low 

payment, poor construction methods, use of technology/level of 

mechanization, delay in material delivery etc. The labour 

productivity can be improved by maximizing workload focusing 

on workflow. 

 

III. METHODOLOGY ADOPTED 

The methodologies adopted in this project work were both 

qualitative and quantitative. 

 

The work was carried out in two phases, 

 In the first phase, all the informations and data needed to 

estimate the resources were collected. The estimate of 

activities in construction of gated community was prepared. 

Then requirement of resources for each activities were 

calculated. 

 In the second phase, with the estimated resources, the 

construction project schedule has been prepared and resources 

were tabulated for each activity. The actual resources 

available for the project were analysed  with modified 

duration. The time cost implications have been analysed to 

alert the management. 

 

A. Project Data Collection 

The preliminary work in this project work is data collection. 

Data collection is the process of collection of information which 

can be used to measure and evaluate the outcomes. The datas such 

as area, location, structural details were gathered. The area of 

gated community is presented in Table 1. 

 

Table -1: Area detail of the Gated community 

 

Area Description Sq.ft Sq.m 

Total area of the site 146791 13211.19 

Area of Ground floor 

(G+1) 

1933 173.97 

Area of First 

floor(G+1) 

1580 142.2 

Total area of 20 nos 

of G+1 

70260 6323.4 

 

B. Estimation of Project 

The estimation of gated community were carried out manually 

according to the detail plan. The rates of each quantity were 

calculated as per the Central Public Works department standard 

rates. The estimation of project includes both direct and indirect 

cost (10%). The total estimation cost of project was calculated 

approximately as Rs. 16,07,73,376. 
 

C. Estimation of Labour Resources 

Labour requirement was calculated with the labour output 

constant as per IS:7272 – 1974(Part I) and with the estimated 

quantity for each work. Some of output constants for different 

activities are shown in Table 2 and Table 3. 
Table -2: Manpower output constants for different labours as per 

IS: 7272-1974 (Part I) 

Activity Labour output per day 

1. Unskilled workers 

   -   Excavation 

 

1.5 M3 
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   -   PCC and concrete 0.2 M3 

2. Carpenters 6.0 M2 

3. Barbenders 0.2 MT 

4. Masons (includes shifting of 

materials within the site, wetting 

in water and dressing in Size 

stone masonry) 

-   SSM 

-   Block Masonry 

-   Plastering 

 

 

 

0.9 M3 

6.0 M2 

6.0 M2 

8.0 M2 

5. Painters  10.0 M2 

 

Table -3: Manpower required foe various works as per CPWD 

analysis of rates 

Activity Per 

Unit  

Mason Bhisti Mazdoor 

Plain cement 

cincrete(PCC) 

1 cum 0.1 0.7 1.63 

Barbending 

work 

1 ton 7.5 -  10 

Shuttering work 4 sqm 1 - 1 

Reinforced 

Cement 

Concrete(RCC) 

1 cum 0.17 0.9 2 

Masonry work 1 cum 0.72 0.217 1.56 

Plastering work 10 sqm 0.67 0.93 0.86 

Painting work 10 sqm 0.54 - 0.54 

 

D. Preparation of Project Schedule 

The schedule contains different types of activities involved in 

entire construction with different durations based on the type of 

work. Microsoft Project software is used to prepare schedule. 

From these scheduled works manpower required were listed and 

realistic durations in the current situations was accounted and 

durations were calculated. Based on the data obtained, network 

diagram has been prepared and relations were assigned to the 

activities to calculate the critical path. The total duration of the 

project was estimated as 368 days as shown in Fig-1. 

 

 

Fig -1: Microsoft Project Schedule with duration of 368 days 

E. Resource Constrained Analysis 

Resource constrained analysis were done to produce resource 

histograms of various activities involved in project. Resource 

histograms provides the scheduled dates for which resources are 

allocated. Critical activities were identified from the project 

schedule. By modifying the duration of the project, resource 

leveling and resource optimization were done under constrained 

resources and based on that time-cost variations for increased 

durations were obtained. 

 

While doing resource constrained analysis major resources 

employed in this project were taken into account namely, Masons, 

Mazdoors, Bar benders, Carpenters, Painters.  For each resource 

type peak demand is identified and resource constraints were 

reduced to 10% each for six trails. 

 

E.a Analysis for Masons 

In masons histogram, peak units for an activity is found to be 

600 numbers. With the total duration of project being 368 days, 

total masons duration is 185 days for all activities. In the first trail, 

resource constraints for masons were reduced to 10% i.e.,540 

masons and resources were levelled. Figure 2 represents Resource 

graph showing Peak mason allocation. Correspondingly six trails 

results are shown in Table 4. 

 

 
 

Fig -2: Peak Mason Allocation 

 

Table -4: Resource constrained analysis for masons 

 

Resource 

constraints 

600 540 480 420 360 300 

Durations 

for masons 

185 185.66 186.5 187.58 189 191 

Total 

increased 

duration 

368 368.66 369.5 370.58 372 374 

 

E.b Analysis for Mazdoors 

In mazdoors histogram, peak units for an activity is identified as 

1500 and total durations for mazdoors is found to be 323 days. 

Figure 3 represents Resource graph showing Peak mazdoor 

allocation. The results for six trails with reduced constraints of 

10% each are shown in Table 5. 
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Fig -3: Peak Mazdoor Allocation 

 

Table -5: Resource constrained analysis for mazdoors 

 

Resource 

constraints 

1500 1350 1200 1050 900 750 

Durations 

for 

mazdoors 

323 323.6

6 

324.5 325.5

8 

327 329 

Total 

increased 

duration 

368 368.6

6 

369.5 370.5

8 

372 374 

 

E.c Analysis for Bar benders 

In bar benders histogram, peak units for an activity is identified 

as 600 and total durations for mazdoors is found to be 31 days. 

Figure 4 represents Resource graph showing Peak bar benders 

allocation. The results for six trails with reduced constraints of 

10% each are shown in Table 6. 

 

 
 

Fig -4: Peak Bar bender Allocation 

 

Table -6: Resource constrained analysis for bar benders 

 

Resource 

constraints 

600 540 480 420 360 300 

Durations 

for bar 

benders 

31 32.12 33.5 35.2

8 

37.66 41 

Total 

increased 

duration 

368 369.1

2 

370.

5 

372.

28 

374.66 378 

E.d Analysis for Carpenters 

In carpenters histogram, peak units for an activity is identified 

as 1300 and total durations for mazdoors is found to be 75 days. 

Figure 5 represents Resource graph showing Peak carpenters 

allocation. The results for six trails with reduced constraints of 

10% each are shown in Table 7. 

 

 
 

Fig -5: Peak Carpenters Allocation 

 

Table -7: Resource constrained analysis for carpenters 

 

Resource 

constraints 

1300 1170 1040 910 780 650 

Durations 

for 

carpenters 

75 75.56 76.25 77.14 78.33 80 

Total 

increased 

duration 

368 368.5

6 

369.2

5 

370.1

4 

371.3

3 

373 

 

E.e Analysis for Painters 

In painters histogram, peak units for an activity is identified as 

1800 and total durations for mazdoors is found to be 12 days. 

Figure 6 represents Resource graph showing Peak painters 

allocation. The results for six trails with reduced constraints of 

10% each are shown in Table 8, 

 

 
 

Fig -6: Peak Painters Allocation 
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Table -8: Resource constrained analysis for painters 

 

Resource 

constraints 

180

0 

1620 1440 1260 1080 900 

Durations 

for 

painters 

12 12.2

2 

12.5 12.86 13.33 14 

Total 

increased 

duration 

368 368.

22 

368.

5 

368.8

6 

369.3

3 

370 

 

F. Time-Cost Variations 

The Budgeted cost for the project     = Rs 16,07,73,376 

Total Indirect cost    = Rs 1,60,77,337.6 

Avearge Indirect cost per month  = Rs 1339778.13 

Indirect cost per day   = Rs 44659.27 

 

F.a Variations due to Masons and Mazdoors 

Since the increased durations of both masons and mazdoors are 

similar, it results in same increased cost. Time-cost variations due 

to reduced constraints on masons and mazdoors are represented in 

Table 9. Figure 7 represents graph showing increased durations vs 

increased cost. 

 

Table -9: Time-cost variations due to masons and mazdoors 

 

Increased durtion 

in days 

Increased cost in Rs % increase in 

cost 

368 160773376 0 

368.66 160802851.1 0.018 

369.5 160840364.9 0.023 

370.58 160888596.9 0.030 

372 160952013 0.039 

374 161041331.6 0.055 

 

 

Fig -7: Increased durations vs Increased costs 

F.b Variations due to Bar benders 

The increased cost corresponding to the increased duration due 

to reduced constraints on bar benders is represented in Table 10. 

Figure 8 represents graph showing increased durations vs 

increased cost due to bar benders. 

 

Table -10: Time-cost variations due to bar benders 

 

Increased durtion 

in days 

Increased cost in Rs % increase in 

cost 

368 160773376 0 

369.12 160823394.3 0.031 

370.5 160885024.1 0.038 

372.28 160964517.6 0.049 

374.66 161070806.7 0.066 

378 161219968.7 0.093 

 

 

Fig -8: Increased durations vs Increased costs due to bar benders 

 

F.c Variations due to Carpenters 

The increased cost corresponding to the increased duration due 

to reduced constraints on carpenters is represented in Table 11. 

Figure 9 represents graph showing increased durations vs 

increased cost due to carpenters. 

 

Table -11: Time-cost variations due to carpenters 

 

Increased durtion 

in days 

Increased cost in Rs % increase in 

cost 

368 160773376 0 

368.56 160798385.1 0.016 

369.25 160829200 0.019 

370.14 160868946.8 0.025 

371.33 160922091.3 0.033 

373 160996672.3 0.046 
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Fig -9: Increased durations vs Increased costs due to carpenters 

 

F.d Variations due to Painters 

The increased cost corresponding to the increased duration due 

to reduced constraints on painters is represented in Table 12. 

Figure 10 represents graph showing increased durations vs 

increased cost due to painters. 

 

Table -12: Time-cost variations due to painters 

 

Increased durtion 

in days 

Increased cost in Rs % increase in 

cost 

368 160773376 0 

368.22 160783201 0.006 

368.5 160795705.6 0.008 

368.86 160811782.9 0.010 

369.33 160832772.8 0.013 

370 160862694.5 0.019 

 

 
 

Fig -10: Increased durations vs Increased costs due to painters 

 

 

 
 

 

 

IV. DISCUSSION ON RESULTS 

The initial duration for the project scheduled was 368 days. 

But after the process of resource constrained analysis involving 

resource optimization and resource leveling, project duration 

varies gradually. 

 

 It was obtained that, with the resource constrained analysis 

on masons and mazdoors, project duration increases from 368 to 

374 days with %increase of 0.055 in total project costs. An 

analysis over bar benders results increase in project duration from 

368 to 378 days with % increase of 0.093 in project cost. An 

analysis over carpenters results increase in project duration from 

368 to 373 days with % increase of 0.046 in project cost. An 

analysis over painters results increase of two days in project 

duration with % increase of 0.019 in project cost. Thus the total 

project costs increases upto Rs. 4,46,592.7. 

 

V. CONCLUSION 

Thus in a construction project, resource management is the 

main challenge especially manpower (labour) management. The 

shortages of labour resources gradually increases time and cost 

involved in a project. The allocation of required resources is 

needed to complete a project within scheduled time. This paper 

presents the preperation of required labour resources  according to 

the scheduled activities in construction of gated community and 

also presents resource constrained analysis which involves 

resource leveling and resource optimization. Based on the analysis 

time-cost variations were obtained. It was observed that, for 

decrease in resource constraints there is an increase in project 

durations from 368 days upto 378 days according to various 

resources. When the project duration increaes, it apparently results 

an increaes in total project costs from 0.006% to 0.093% 

accordingly. 
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Abstract- Define the line between the public’s right to know and 

the individual’s right to privacy. By GAIL HULNICK 

 

I. INTRODUCTION 

“here is not a crime, there is not a dodge, there is not a trick, 

there is not a swindle, there is not a voice which does not live 

by secrecy” by Joseph Pulitzer 

        Journalists believe that the public’s right to know and need to 

shine a light on vice and corruption supercede all other 

considerations. But often the light they shine does not focus on 

vice or corruption, but on private people whose lives have been 

changed by a ‘newsworthy’ event and who find themselves put in 

a public spotlight by the news media, or on people in public life 

whose private lives are deemed to have a (negative) effect on their 

ability to do their jobs. 

        Media is growing at a rapid pace and the 21st century could 

be described as the ‘boom’ period of media because in this part 

media rise different way just like “The growth in mass media 

size, profit and daily influence; and the technological changes 

often referred to as the information revolution; and this is true 

on behalf of media and it’s code ,” Privacy is one of the  

fundamental freedoms, essential to liberty and human dignity. 

I can say it very comfortably today. Over 150 national 

constitution mention the right to privacy. 1 The right to privacy 

is an element of various legal traditions to restrain government and 

private actions that threaten the privacy of individuals.2    

        ALAN WESTIN has conceptualized four type of privacy: 

solitude, intimacy, reserve and anonymity.3 For our purposes, it 

is anonymity that is under discussion: the right to be out of the 

public eye, to go about one’s is business and life without strangers 

knowing the details. 

        Media use the word ‘privacy’ also has been used frequently 

is the past two year to indicate a concern over personal information 

and the dangers of a surveillance society;  in which government 

and businesses gather photograph or private information about 

citizens,4 medical, legal, family, business and other affairs and 

freely exchange this information for various purpose. 

        This study is an examination of privacy that is affected by the 

news media. The research for this paper focuses on news media 

use of an individuals photography or facts about events is an 

individual life. Media coverage does eliminate privacy, but often 

the individuals affected do not object. In fact many activity seek a 

high profit and public recognition, to further their own interests or 

some causes or philosophy they support. 

        The attention level given ethical debates, within journalistic 

circle has rise and fallen throughout the year. Today we watch 

television they showed that many of them admitted committing 

crimes, trampling privacy and ignoring ethics to get the story. 

        This paper will describe the parameters of media and some of 

the applied ethics methods of reasoning used to reach a decision. 

Ethics training, in journalism school and in the workplace, will be 

discussed:  the role of code ethics will be considered. A discussion 

of some of the boarder issues of the changing role of the news 

media. 

 

What Is Media Ethics:- 

        We all know “media” is the medium that has the power to 

change the world. As we all know, media is the most rapid means 

of exchange of information in modern society. 

        The media is known as the fourth pillar of democracy, as it is 

known to all people, from this one can understand the important 

of media. In modern society media has the same function as that 

of a pool formed in a river, that is, to combine the two ideas, to 

harmonize the society. Media coordinates between different 

section of society, power and institution. 

        Media makes us aware of various social, political and 

economic activities around us , it is like a mirror which reveals us 

the bare truth and harsh realities of life. A news media, be it in 

print form or TV/ Radio ,its main job is to inform people about 

unbiased news without any censorship or tampering. People 

always trust actual and honest news. The media is considered to 

be a two side’s weapon. An accountable media can lift the 

nation to heights by providing a sturdy support for its 

development and an unaccountable media can causes disarray 

in the society.5 

        In general ‘media’ refers to various mean of communication, 

for example – radio, TV and newspaper are different type of 

media. The term can also be used as collective noun for the press 

or news reporting. This is about media but our topic is media ethics 

so lets we start. In simple, ethics is a code of value,which govern 

our lives and are thus very essential for moral and healthy life.  

        In the context of the press, “ethics” may be described as a set 

of moral principals or values which guide the conduct of 

journalism. The ethics are essentially the self- restraint to be 

practiced by the journalist voluntary, to preserve and promote the 

trust of the people and to maintain their own credibility and not 

betray the faith and confidence of the people. 

        Media is mandated to follow certain ethics in collecting and 

disseminating the information ensuring authentic of news, use of 

restrained and socially acceptable language for ensuring 

objectively and fairness in reporting and keeping in mind it 

cascading effect on the society and on individual and institution 

concerned. 

T 
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The media all over the world has voluntarily accepted that 

code of ethics should cover at least the following area of 

conduct:- 

 honest and fairness ; duty to seek the view of subject 

of any critical reportage in advance of publication, 

duty to correct factor error; duty not to falsify picture 

to use them in misleading fashion. 

 Duty to provide opportunity to reply to critical 

opinion as well as to critical factual reportage. 

  Appearance as well as reality of objectivity; some 

code prohibit member of press from receiving gifts. 

  Respect for privacy 

 Duty to distinguish between fact and opinion  

  Duty not to discriminate or to enflame hatred on such 

ground as race, nationality, religion or gender; some 

call on the press to retrain from mentioning the race, 

religion or nationality of the subject of news stories 

unless relevant to the story; some call for courage 

which promotes tolerance. 

  Duty not to use dishonest means to obtain 

information 

  Duty not to endanger people 

  General standards of decency and taste. 

 Duty not to prejudge the of guilt of an accused and to 

publish the dismissal of charges against or acquittal 

of any one about whom the paper previously had 

reports that charges had been field or that a trial had 

commenced.6 

 

        The freedom of the press has to be preserved and protected 

not only from outside interference but equally from those within; 

An internal mechanism for adherence to guidelines in sought to 

ensured through mechanisms such as ‘letters to the editor’, 

internal ombudsman, media council of peers and media watch 

groups which focus the wrong committed by media persons, 

journalists or the management. These measures not only ensure 

the accountability of media and act as brake on the   arbitrary and 

unbridled use of power but also help to enhance the credibility of 

the press these ethics are not in nature of control on the press but 

are necessary for fair and objective use of the press for maintain 

freedom of speech and expression in true spirit.7 

        This statement is true in context to media that it is the fourth 

pillar of democracy. It works to make the society aware 

completely. In modern society, media is not only the way of 

broadcasting but it also tell us the difference between right and 

wrong. Media is also known as saver of democracy in modern 

society. But everyone has different way to work; media is also 

known for its unique work system , in which all ethical value is 

not ignored. Now the question arises that what is ethics? Ethics is 

a medium through which wrong and right could be understand. 

This is a medium to run the society smoothly and it is necessary in 

media also that is known as media ethics. we can say that ethics is 

as important on media as oxygen is important for human being . 

In the lack of ethics, media is being diverted from its moral values. 

Today, it is seen that each government has its own media but we 

know that media is very important for our society. If media works 

with ethical value, constructive change in the society. According 

to me, media is a revolution which has power to change the 

society. 

 

What is privacy:- 

        When we mention the word ‘privacy’, we mean that there is 

something  very personal about ourselves. Yes its really true 

privacy is very personal. Something that we think other are not 

supposed to know, or we do not want them to. But why is it so? 

Why are people reluctant to let other know about them entirely? It 

is because either they a afraid of people doing them harm or they 

scare that people may treat them differently after their secrets are 

known. So laws are set up to protect privacy. 

 

Definition:- 

        In 1890 the united state jurists Samuel D. warren and Louis 

Brandeis wrote “the right to privacy” , an article in which they 

agreed for the, “right to be let alone”, using that phrase as a 

definition of privacy.8 

        On my view- the term “privacy” is used frequently in 

ordinary language as well as in philosophical, political and legal 

discussions, yet there is no single definition or analysis or meaning 

of the term. The concept of privacy has broad historical roots in 

sociological and anthropological discussions about how 

extensively it is valued and preserved in various culture. 

Moreover, the concept of has historical origins in well know 

philosophical discussions most notably Aristotle’s distinction 

between the public sphere of political activity and the privacy 

sphere associated with family and domestic life. Yet historical use 

of the term is not uniform, and there remains confusion over the 

meaning value and scope of the concept of privacy. 

 

Utility Of Privacy In Media:-      

        If we focus our attention on the work of media then it 

becomes known that its main function  

1 Access to public information 

2 Project the rights of the people 

The following work show that the media is the protector of 

constitution. Due to which the responsibility of media increases 

further. Constitutionally it can be said that media should take care 

of the privacy of the person. The utility of privacy is very much 

visible in the media because privacy is given special attention in 

media ethics. 

 

MEDIA ETHICS AND PRIVACY:- 

        Today as we all know well, media is defined as the fourth 

pillar of democracy and being fourth pillar of democracy, it 

becomes the duty of the media to protect the articles of constitution 

and to maintain its integrity. But this question always arises 

whether the media is doing; its honestly or not. How to find out 

this is a big question in itself. To find this out, we have to focus on 

its moral values, which some great people called media ethics and 

some people also called media code. 

        Privacy is a complex issue when it comes to today’s 

environment. I choose this issue because I feel that the media is 

not giving much value to the freedom and privacy of the person.  

If the media is called the fourth pillar of constitution, then it is the 

first duty of media to act with integrity. Do not violate the 

provisions of the constitution because article 21 of the constitution 

of India state that, “no person shall be deprived of his life or 
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personal liberty except according to procedure established by 

law.”  After reading the article 21, it has been interpreted that the 

term ‘life’ includes all those aspects of life which go to make a 

man’s life meaningful, complete and worth living. Under this 

article, the media does not have the right to violate the privacy 

and freedom of a person. 

        If we talk about International Concept Of Privacy, so Article 

12 of Universal Declaration Of Human Right (1948) states that,“ 

No one shall be subjected to arbitrary interference with his 

privacy , family ,home or correspondence nor to attack upon 

his honor and reputation. Everyone has the right to protection 

of the law against such interference of attacks”. But the media 

forgets these rules and article in the case of TRP while showing 

their coverage. But BHAGAVAD GEETA says that there is a 

solution to every problem. The media can also rectify these 

mistakes and work on basis of its moral value and ethics 

 

I am able to elaborate in this article……..!! 

        The media also known as the fourth pillar of the democracy, 

is also called the protector of constitution and the promoter of 

peace in society. In this way the media playing an important role 

in constantly tries to run the society smoothly. But we can’t say 

that it continues to perform its duties smoothly, because modern 

media is deviating from its television rating point. The most 

burning example of this is the privacy of a person and his freedom. 

Does the media carry out the work keeping in mind his privacy 

and freedom of the person. Through this article, I have specially 

presented media ethics and freedom of individuals or privacy. 

After my deep study, I came to the conclusion that the media is 

wandering away from its subordinates but I can’t boycott the 

media not can I deny its necessity. 

        I can say on the basis of my study that media has an important 

role in society .If the media runs on the basis of its ethics then it 

will prove to be helpful in the development of society and will also 

emerge as a protector of constitution law. 

 

REFERENCES 

[1] Right to privacy “on constitution constitute project.org (31 march 2018).” 

[2] The privacy torts (Dec 19, 2000) Privacilla.org. 

[3] Westin Alan 1961, privacy and freedom 

[4] “The constitutional law of India” by Dr. J. N. Pandey 

[5] Jumbo-Dan Hon Dr Victor, “pillars of democracy” (1st Edition). 

[6] Ray G. N, “MEDIA ETHICS”: Address by chairman, Press council of India, 
on 18th January 2007 at IIMC, Dhenkanal, and Orissa.prescouncil.nic.in, 
‘MEDIA ETHICS: PRESS COUNCIL OF INDIA’. 

[7]  Article the right to privacy by Samuel D Warren and Louis Brandeis pg 15-
17.     

 

AUTHORS 

First Author – Pooja Tripathi, Research Scholar, Dept. Of 

Philosophy And Religion,  Banaras Hindu University  

 

 

 

 

 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10131
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020              263 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10132   www.ijsrp.org 

Land use and land cover changes and Avifauna: an 

empirical analysis of loss of agricultural wetlands and its 

impact on avian species in suburban areas 

M. D. K. L. Gunathilaka 

Department of Geography, University of Colombo, Sri Lanka 

 

DOI: 10.29322/IJSRP.10.05.2020.p10132 
http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10132  

 

 

Abstract: Much has been written both in global and local level on rice cultivation, rice production and associated problems, the 

impact of land-use changes, biodiversity in rice fields. Yet, an area that has received little attention in the Sri Lankan context, is the 

avifaunal species utilizing rice fields. As a consequence of rapid urbanization, the extent of rice fields is decreasing year by year. The 

study followed various methods to collect primary data and used secondary data in support of findings, to achieve the objectives of 

the study. Figures of avifauna, figures of land use and land cover changes, figures of population growth changes were used for the 

study. Normalized Difference Vegetation Index, Shannon-Wiener diversity index and Equitability index used to analyse the data by 

objective. Mapping techniques in Arc GIS used along with descriptive and inferential statistical analysis. A total of 13320 avian 

species have enumerated for a period of six months in 2019 while the number of species has significantly reduced by 4994, compared 

to the avian data reported for the year 2009. Loss of rice field extent and overall land cover changes highly significant where the 

population growth and urbanization have increased. Among the species identified waterbirds and waders were dominant. Ardea alba, 

Ardea cinerea, Ardea intermedia, Ardeola grayii and Bubulcus ibis were dominant waterbirds utilized rice fields in the study area. A 

weighty decrease of bird species counts reported to the projected population data for the year 2022. Therefore, the future vulnerability 

of avifaunal species utilizing rice fields has to be concerned with this rapid land use and land cover changes. 

Keywords: Land use and land cover, Rice fields, Suburbanization, Waterbirds and waders  

 

I. Introduction 

Natural wetlands are in decline worldwide as a consequence of rapid population growth. Among the primary factors in the loss of 

wetlands is attendant land-use changes, increased urbanization and conversion of open space to agriculture in particular. It is 

estimated that over 50 per cent of the wetlands worldwide have been lost since 1900 (Finlayson & Davidson., 1999). This loss 

occurred mostly in the northern latitudes during the 50 years of the 20 th century (Helen & Katharine, 2002). Most of the wetlands in 

Asia have declined. This is also true in Sri Lanka. Especially, Colombo district which is the main city as well as the developed city in 

the country. The urban filtration process has been gradually moving towards the interior of the district creating suburban areas. 

Among them, Maharagama, Kesbewa, Battaramulla, Kaduwela, Homagama are significant with a high rate of suburbanization. All 

the emerging suburbs are found in the wet climate zone of the country.  

The only aseasonal ever wet region in the whole of South Asia is the well-known southwestern region of Sri Lanka (Ashton & 

Gunatilleke, 1987; Gunatilleke, et al., 2005) where received the highest average rainfall in the country. This wet zone of Sri Lanka 

along with the Western Ghats of India is designated as one of the world’s biodiversity hotspots (Brookes, et al., 2002; Myers, et al., 

2000). The majority of the endemic species are found in the wet zone where most of the rice fields are belong to rainfed lowland and 

flood-prone areas. Being the ‘Granary of the East’ Sri Lanka is renowned for rice (Oryza sativa) cultivation since the reign of Great 

King Parakramabahu in the Polonnaruwa dynasty. Rice fields are temporary aquatic habitats consists of both wet and predictable dry 

phases. As an agronomically managed temporary man-made wetland ecosystem two physically and morphologically distinct habitats 

can be identified. They are rectangular or similar shaped flooded fields and levees (Bambaradeniya, et al., 2004). Though rice 

production has many forms, most rice is grown under flooded conditions which have both wet and dry cycle. Rice fields are generally 

simple habitats with low heterogeneity, dominant by single plant species with uniform water levels and fluctuate on the similar 

scheduled pattern as well as with predictable disturbance patterns. Rice fields are man-made ecosystems rich in biodiversity that 

sustain not only human beings but a diverse assemblage of fauna and flora that have made rice fields their niches. A study carried out 

by the International Union for Conservation of Nature (IUCN) in 1999 has reported a total of 250 species associate in rice field 

ecosystems which represent about 40 per cent inland native vertebrate species in Sri Lanka. Also, 133 species of native birds found 30 

species of winter migratory birds also documented by this study implying the biological significance of rice field ecosystems. Among 
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the avifaunal families utilizing rice fields, Cinconnidae, Ardeidae, Charadridae, Scolopacidae, Rallidae and Muscicapidae were 

dominant (Bambaradeniya, et al., 2004). This shows numerous avifaunal species have been documented to occur in rice fields. 

Among them, the most common groups of species utilizing rice fields are waterfowls; whistling ducks, geese, swans, ducks, 

shorebirds; plovers, sandpipers, gulls, terns, long-legged wading birds; herons, egrets, bitterns, ibises, stork, and gruiforms; cranes, 

rails, crakes, coots, gallinules. Thus agricultural wetlands provide a precious and wide array of habitats for various species such as 

avifauna, herpetofauna, insects, amphibians, and mammals. The studies carried out by different researchers have identified rice fields 

as multi-benefited wetlands for birds (Basavarajappa, 2006; Violetta, 2010; Fasola & Ruiz, 1996; Pierluissi, 2006; Stafford, et al., 

2010). Though rice fields are utilized by birds, as a habitat, rice is a double-edged sword for waterbird conservation. This is because 

the creation of rice fields often contributes to wetland losses (Cho, 2007), however, once wetlands have been exhausted in a region, 

rice fields are possible providers of best habitat that remains. Nevertheless, waterbird populations are declining worldwide (Hansen, et 

al., 2015; Wang, et al., 2017). According to the Wetland International (2012), the decline is particularly at an alarming rate and 50 per 

cent of known species populations in Asia found to be declined. Waterbirds, an important component of agricultural wetland 

ecosystems, are sensitive to dynamics in the wetland. As a consequence, these species either disperse or aggregate in response to such 

changes (Brandolin & & Blendinger, 2016; Henry & & Cumming, 2016). However, the dramatic increase in urbanization has directly 

threatened the persistence of wetlands in urban areas. The cultivated paddy lands in Colombo district was 14.87 per cent in 2009 and 

it had declined to 12.71 per cent in 2013. The abandonment, as well as filling of paddy land, has greatly influenced this decline 

(Herath, 2016).  

 

Figure 1. Study area 

Source: Produced by the author, 2019 

 

Kaduwela which is the study area of this study is an expanding suburb of 88 km2 areas where the population increased ten times from 

1971 to 2001 (Ranaweera & Ratnayake, 2017). It was 161247 people distributed in 2001 which increased up to 191687 in 2012 in 

Kaduwela division where the housing changes identified as 10214 (Saparamadu, et al., 2018). The land use of Kaduwela dramatically 

changed due to the rapid change of rural area into the urban area surrounding the Sri Jayawardenapura Kotte. The main cause of rapid 

change of the land use in Kaduwela is land-use changes and high rate of suburbanization. The built-up area has increased from 8.6 to 

22.9 in 1975 and 2016 respectively. The paddy lands are decreasing rapidly while the built-up area expanded 165 per cent of rate. 

This rate of loss of paddy lands which are considered as wetlands may have a direct impact on habitats.  

Over the past century, researchers have documented the importance of rice fields for waterbirds and their temporal and spatial 

distribution, foraging, breeding. However, there is a gap in the researches carried out to find out the relationship between Land Use 

and Land Cover changes particularly in rice field extent and bird species, Sri Lanka in particular. In this respect, this study aimed to 

detect the land use and land cover changes and study its impact on avian species diversity and abundance in Kaduwela Divisional 

Secretariat Division (DSD) (Fig1). To obtain the objective of the study, the following sub-objectives were achieved, 
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 Detect land use and land cover change and changes in rice field extent  

 Assess bird composition, diversity and abundance  

 Analyse the relationship of land use and land cover; rice fields, in particular, and bird species 

 

II. Methodology 

The study depends on both primary and secondary data which were used to detect the impacts of land use and land cover changes on 

birds. Primary data obtained applying several methods as per the objectives. The primary data obtained through a bird survey carried 

out in rice fields located in purposively selected ten Grama Niladari Divisions (GND) in Kaduwela DSD. The GND selection was 

based on the loss of paddy fields where mostly deteriorated agricultural wetlands selected. Bird survey carried out using Point Count 

Method (PCM). Accordingly, five-point counts were placed in each site with a 50meter radius. PCs were performed in the morning 

from 5.30 to 8.30 and in the evening from 4.00 to 7.00 from November 2018 to May 2019. The time taken for sampling each site was 

15 minutes. Bird observations were made using binoculars while bird guides of Wijerathne and Kotagama were used to verify the 

species. Unpublished bird survey data for the year 2009 also used which has followed the same methodology to detect the changes of 

bird utilization of rice fields. Percentages were calculated for bird composition by species, by family and by genera. The diversity of 

bird species calculated using the Shannon-Wiener diversity index.  

 

H= − ∑ 𝑃𝑖 ln(𝑃𝑖) − 1 

 

The value of the ‘H’ is range from 1 to 5. Higher the value of H higher in diversity and lower the value of H lower the diversity. The 

equitability (EH) of Shannon index can be calculated by, 

 

 𝐸𝐻 1
4  ⁄ 𝐻 = 𝐻𝑚𝑎𝑥 1

4⁄ 𝐻 − ln 𝑆 

 

Shannon’s equitability (EH) can be calculated by, where (EH) is evenness, H is Shannon ‘s diversity index and H max is the 

maximum value of H. Value of (EH) range between 0 to 1. Evenness is one means complete evenness.  

 

Impact of land use and land cover changes detected via satellite images. Landsat ETM+ (2000 and 2018) were obtained from the 

United States Geological Survey website to detect the land cover and land-use changes in Kaduwela DS Division. To provide a clear 

picture on the pressure of land use and land cover changes towards Kaduwela DSD, Colombo and Kolonnawa DSDs also mapped for 

land use and land cover changes and used literary evidence to compare the accuracy of findings. Image processing and GIS 

approaches were implemented to achieve the overall objective of the study. Normalized Difference Vegetation Index (NDVI) used to 

identify the land cover and land-use changes in the study area and values were calculated using the index given below. The NDVI 

values are varying from -1 to +1. Non-vegetation areas are demarcated with low NDVI values and high-density vegetation areas 

identified with high positive NDVI values. A zero means no vegetation and close to +1 (0.8 - 0.9) indicates the highest possible 

density of green leaves.  

NDVI = (NIR − RED) (NID + RED)⁄  

Rice field decline was detected by digitizing satellite imagery and verified during the bird survey. This decline was detected for 2010 

and 2019. The area calculated through Arc GIS and detect the loss of rice fields in the study area.  

In support of the study, population pressure and loss of natural wetlands studied. Population pressure studied using population data as 

secondary data obtained from the Census Department in Sri Lanka for the year 2001 and 2012 and population densities were 

calculated, consequently identified the spatial distribution and projected the population growth rate by 2022 to find out the future 

vulnerability of birds utilizing rice field. Loss of natural wetlands studied by screen digitizing of wetlands in Kaduwela DSD for the 

year 2010 and 2017 with the same method.  

The correlation between bird count and population as well as rice fields and population were calculated to detect the impact of 

suburbanization on birds in rice fields. Density maps and other relevant maps have produced using Arc GIS mapping techniques.  

III. Results and Discussion 

The study area has consisted of three regions; Battaramulla, Athurugiriya and Kaduwela. Kaduwela is a junction settlement developed 

progressively connecting Colombo with ‘A’ class roads as well as expressways. The road network creates a beneficial relationship 

between other towns. The urban filtration has been transferred the busiest components of Colombo primacy towards the country. As a 

consequence, these areas have been facilitated with government institutions, infrastructure, schools, and many other services. Not only 

services, but halve of the city population also migrated to these areas due to the high location rent at the city centre. According to the 

Department of Census statistics in 2001, the Kaduwela population was 209,741. It was 9054 of population recorded Kaduwela in 

1971 and this has increased up to 60641 within 30 year period (1971-2001). Athurugiriya and Battaramulla population also increased 
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by four times for these 30 years while Kaduwela reached ten times, a dramatic increase in population (Fig2). Gradually, Battaramulla, 

Kaduwela areas became urban centres, but, still are suburban areas1. This suburbanization, the high demand for land and residencies 

parallel to the development has led to change the land use and land cover of the study area.   

 

Figure 2.Administrative division wise population in Kaduwela DSD 

Source: based on Department of Census population data, 1971-2001 

 

As a result, the residential area obtained 61.1 per cent of the total extent of 8772hectare in 2005. The paddy field extent was 1233 

hectare (14 per cent) and the marshy land covered 2.3 per cent (200 hectares) of the total land (Table 01). In 1998 the residential area 

land use was 52 per cent in Kaduwela (Ranaweera & Ratnayake, 2017).  

Table 1. Land use in Kaduwela - 2005 
Land-use type Extent (ha) Percentage 

Residential 5356.4 61.1 

Commercial 351 4.0 

Industrial 171.0 1.9 

Government and semi-government 163.0 1.9 

Paddy Fields 1233.0 14 

Marshy lands 200 2.3 

Source: Urban Development Authority, 2005 

                                                           
1 The outer, socially homogeneous, mainly residential or dormitory part of a continuously built-up area, town, or city, distinguished 

from the inner area by a lower housing density and characterized by a high level of commuting to central locations in the inner area. 
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The land cover has significantly reduced from 2000 to 2018 in Kaduwela DSD. The green coverage obtained a value less than 0.8 

(0.7) where the moderate to lower density of green leaves reported. In contrast, the results of NDVI show the land cover in Colombo 

has increased by little and filtered its pressure towards Kaduwela DSD which is also proved by NDVI calculations done in other 

studies (UDA,n.d). The green coverage has reduced and the built-up area has gradually increased due to the urban sprawl (Fig3). The 

land cover alteration is precisely clear when analysing the population distribution and population density too.   

 

Figure 3. Land cover changes since 1975 

Source: UDA, n.d 

 

When considering land use and land cover marshy lands gained much attention, since the marshy lands are one of the best habitats of 

avian species has also reduced in the area. The changing rate of marshy lands (Fig4) in 2005-2010, 2010-2015 and 2015-2017 is 16.93 

per cent, 13.98 per cent and 164.66 per cent respectively. Overall 28.12 per cent of marshlands were reduced from 2005 to 2017 in 

Kaduwela DSD. The rice field extent has reduced largely (Fig5) in the area from 1975 to 2016 by about 41.6 per cent (Table02) which 

are too important habitats for avian species. When considering the marshlands in the selected GNDs 1.552957km2 of marshy lands in 

2010 and 1.695371km2 in 2017, indicating an increase of marshlands while decreasing some rice field extents.  

Table 2. Paddy land extent changes 
Type 1975-1980 1980-1997 1997-2016 1975-2016 

Rice fields -21.76 -10.91 -16.24 -41.6 

Built-up area 69.64  12.91 38.48 165.23 

Source: (Ranaweera & Ratnayake, 2017) 
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Figure 4.Marshland changes in selected GNDs 

Source: Produced by the author, 2019 

 

Figure 5. Rice field land use in selected GNDs 

Source: Produced by the author, 2019 
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Since one of the objectives of the study focused on avifauna utilizing rice field ecosystems, the researcher paid special attention to the 

land-use change of rice fields. This has shown that rice field extent has reduced and most of the rice fields were abandoned after 2010 

due to various reasons. Accordingly, the biodiversity in agricultural wetlands declined. This is significant for bird species and various 

arthropod species utilizing agricultural wetlands, rice fields in particular.  

Sri Lanka is a part of the South Asian biogeographical region, defined as Afghanistan, Pakistan, India including the Andaman and 

Nicobar Islands, Nepal, Bhutan, Bangladesh, the Maldives and Chagos archipelago, form only a small part of the Oriental Region, 

however, is home to some 1300 species of birds; approximately 13 per cent of the world’s bird species (Rasmussen & and Anderton, 

2012).  Among them, 143 bird species are endemic to the South Asian region. The avian species richness in this region depends on 

several factors. The altitudinal variation, variability in climate and associated vegetation diversity, and its geographical location within 

the major Central Migrant flyway are among them. Also, this region is close to two other biogeographic provinces; Palearctic and 

Afrotropical, which has resulted in species from these two regions extending their ranges into the South Asian region. Most of the 

species in this region are Oriental species, in other words, Indo-Malayan species, typified by minivets and ioras; some are Palearctic 

species, including accentors and small number originate in Africa and these include creepers (Wijesundara, et al., 2017). Sri Lanka is 

home to 459 bird species belonging to 22 orders. Of these 216 are residents and 219 are migrants. 15 occur only as highly scarce 

migrants and 99 only as vagrants; a total of 113 (Wijeyeratne, 2017). The majority of migrant species arrive in the country from 

northern latitudes. A large number of migrant species are waterbirds (Warakagoda & Sirivardana, 2006).  

 

Figure 6. Avifauna species distribution 

Source: Produced by the author, 2019 

 

A total of 13320 bird species have enumerated belonging to 18 families and 24 genera during the study period. Most of them are 

waterbird and wader species while very few are terrestrial bird species. Waterbirds were found only within the paddy are the majority. 

Waterbirds and waders were dominant in both 2009 and 2019. A total of 67.26 per cent of enumerated birds were waterbirds in both 

years while the same number of species belongs to the waders including another 6.80 per cent. Ardea alba, Ardea cinerea, Ardea 

intermedia, Ardeola grayii and Bubulcus ibis were dominant water birds utilized rice fields in the study area (Fig6). Anastomus 

oscitans and Threskiornis melanocephalus were utilized paddy fields significantly after precipitation. The minority terrestrial birds 

reported only on levees in the paddy fields. The highest number of birds reported for the study period from Malabe-East (20%) and 
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the least number from Kothalawala and Thunadahena (3%). According to the 2009 bird survey data, a total of 18314 of bird species 

had enumerated. The highest bird count had reported in Malabe-East (21%) while the least from Kothalawala (2%).  

When considering the islandwide status of the bird species majority were common residents (CR) both in 2009 and 2019, about 11612 

and 8788 individual species respectively. The area was a suitable habitat for migrant species too, however, the number of common 

migrants (CM) has reduced by 26. 32 per cent from 2009 to 2019. The avian diversity ranges between 2.3 and 3.07 where the specie 

abundance ranges between 0.01 and 0.7, along with an extreme case reporting 1.5. Typical values of species diversity are generally 

between 1.5 and 3.5 in most ecological studies, and the index is rarely greater than 4. The Shannon index increases as both the 

richness and the evenness of the community increase. Hence, the avian diversity in the study area is to predict as in moderate to high 

status.  

Both land use and land cover and avian species composition and species arrival have dramatically reduced in the study area. As 

another supporting evidence, the population distribution and the density in these selected GNDs indicate that there is a significant 

relationship between population and number of individual bird species recorded. The population has increased rapidly where 

Korathota reported the highest for the year 2001 and 2012 as 6842 and 9274 respectively. The least population reported from 

Thunadahena in 2001 and Kaduwela in 2012 as 2659 and 4287 respectively (Table03). Accordingly, the number of bird individual 

species also reduced. Malabe-east and Malabe-north presented the heaviest decline of bird species in 2019 where the population 

increased by 1956 and 2036 respectively. Not only has the population, when compared the paddy land extent with the number of 

enumerated bird species there is a significant reduction in the bird count. 

Table 3. The population of selected GNDs in 2001 and 2012 and avian diversity 2009 and 2019 

GND name 
Population Number of individual bird species  

2001 2012 2009 2019 

Arangala 4175 5506 1680 1560 

Hokandara north 5057 6166 1700 960 

Kaduwela* 3988 4150 - - 

Korathota 6842 9274 3200 2520 

Kothalawala 4564 6061 420 360 

Malabe east 3963 5919 3758 2688 

Malabe north 5653 7689 3200 2400 

Malabe west 5050 5170 1260 672 

Pothuarawa 5864 7391 2200 1728 

Thunadahena 2659 4359 896 432 

*no birds recorded as there are no rice fields after 2005  

Source: Population data-Population census, 2001 and 2012 and Avian diversity-analysed primary data, 2019 
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Figure 7. The population density in 2001-2012 

Source: Based on population census data produced by the author 

When considering population density in the selected GNDs, the highest reported from Arangala where the bird count is in its 

moderate status in 2009. The population density in 2012 has increased by the number than in 2001(Fig7). Every GND displayed a 

reduction in the number of avian species utilizes rice fields. It was revealed that the extent of paddy has reduced from 1975 to 2019 

about 41 Km2 to 23. 9 Km2 which is also proved by the literature (Ranaweera and Rathnayake, 2017). The correlation between bird 

count and population shows a negative relationship in 2001 (0.486) while in 2012 (0.523) demonstrating a bit positive relationship. 

According to the bird count in 2019 a significant positive relationship revealed (0.805) for the projected population in 2022, indicating 

the population growth has a positive contribution to avifauna reduction since the population growth alter the land cover and land use 

of the area.  

IV. Conclusion 

It was revealed that the most vulnerable group of avian species utilize rice fields were waterbirds and waders. Thus it is important to 

study further to obtain more information on waterbird and waders use of rice field or agricultural wetlands to determine whether they 

function as their main habitat or alternative habitat or primary foraging sites as agricultural wetlands continue to decrease in extent 

and its quality due to population growth and urbanization in this area. Being an important indicator of the ecological condition and 

productivity of wetland ecosystems, and are one of the key attributes of the biodiversity of wetlands waterbirds are a really important 

group of species. Approximately 164 species of waterbirds belonging to 23 families have identified in the country. More species 

recorded in the area and the findings of the study reveal that this area is important for waterbirds and waders. However, if the current 

rate of land use and land cover change continues or doubled within a few years the extent of agricultural wetlands will decline 

resulting loss of habitat and biodiversity, avifauna in particular.  
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Abstract- Analyzing the pulse provides a frame work to a evaluate 

condition of matter both inside and outside of vessels. There are 

many factors both physiological and pathological that can bring 

about specific changes in various parameters of pulse. 

          Apart from being a sign in diagnosis the pulse is a unique 

conceptual issue in unani system of medicine that deserve to be 

discussed the pages written in its favors the conclusive definition 

and over all description of pulse in diagnosis of disease  are 

mentioned here. 

 

I. PULSE (NABZ) 

he pulse is a positional and local motion, originating from the 

source of  vital spirit the heart and arteries. It is compose of 

both expansion and contraction to maintain innate heated in its 

temperate state expansion contribute to ventilation of the vital sprit 

via the breeze of cool air while contraction helps expel wastes and 

hot burnt smoke vapors.” Abkhereh-e-dukhani” condensed in the 

sprit. The pulse also serves to increase the vital sprit (rooh 

haiwani) and produced the psychic sprite (rooh nafsani). 

         The pulse is one of the most reliable indication of body status 

in terms of health and disease. 

         Each pulse wave form is composed of to movments and to 

rests, an expanding movement, and a peripheral (external rest). 

The pules is either strong (qawi), huge (Azeem), rijid (solb),slow 

(bati). Avesena have discussed four essencial causes for pulse 

formation. The agent causes (sababe-e-fali) bing the heart or it’s 

vital fourse, the material cause (sabab-e-maddi) bing the blood the 

vescular tissue the formal cause (sabab-e-soori) being movement 

, and the final cause (sabab-e-ghayi) which is the ventilation of 

tissue and there innate hot substance (har-e-gharizi) 

 

         It could there four be realize that every single pulse guides 

at least three condition and status  

         1. The condition of heart its vital force 

         2. The condition of the matter in the vascular wall in the both 

inside and outside the vascular lumen. 

         3. The status of tissue and haar (hot) demand for ventilation  

 

         The two latter are respectively related to wetness and 

warmness which are the two main quality forming the 

temperament. Hence provides information on the energy and 

temperament status of the body. 

 

The ten parameters of the pules  

1) Pulse expansion and dimension   

         The extent of pulse expansion in the three dimension of 

length, with and hight.there for the pules may be described as long 

(taweel), moderate (motadil dar tool ),short  (kaseef) in terms of 

length. wide (areez), moderate or narrow (zigh) in term of width. 

High –set (shahegh) moderate or low-set (monkhafez) in terms of 

height 

2) Pulse strength 

         It is based on the quality of the beating impact of the pulse 

against the examiner finger .it is divided in strong (qawi) 

moderate, weak (zaeef) 

 

3) Pulse speed:- fast (saree),moderate slow (bati) 

4) Pulse frequency:- described as frequent( motevater), 

moderate and infrequent pulse (motefavet).extremes of 

the frequent and in frequent pulse may lead condition 

known as two day and tachycardia and bradycardia. 

 

5) Vessels fullness:-depending on the degree of vascular 

fullness the pulse are full (mumtali) empty (khali ). The 

full pulse may be gaseous, viscous humour field fullness 

considered by examiner. 

 

6) Vessels consistency:-rigid (solb) moderate or flexible 

linn consider in the rigidity including vascular fullness 

vasoconstriction, dryness and etc 

 

7) Over line skin and tissue quality. the palpable quality like 

warmness vs coldness and wetness we dryness 

 

8) Pulse uniformity:- the component of pulse can be 

examine in terms of uniformity or diversity   

 

9) Regularity vs irregularity of pulse:-an irregular pulse 

regardless of the parameter examine is further divided in 

to regularly irregular and irregularly regular. some types 

of irregular named as rat tail pulse (zanabulfaar),hammer 

pules (motraghi), spindle pules (mesali), dichotic pules 

(zughoratein), gazali pulse gazelle pulse (ghazali) 

waving pulse (moji), saw like pulse (minshari) , ant like 

pulse (namli) worm like pulse (doodhi) droop pulse ( 

zulfitra), Ectopic pulse (vaghefial wasat ) shivering pules 

(murtaish), twisting pulse (moltavi), vibrating pulse 

(mutwatir), constricting pulse (mutshange). 

 

         Pulse wait and music:-a pulse is term a weight a classified in 

to two type of balance and unbalance. The later is further divided 

T 
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in to three type mild moderate and sever. Unbalanced pulse. The 

more unbalance pulse, the stronger is a cause and severity of 

disease. 

 

II.  EXAMINATION OF PULSE  

          In the unani concept of medicine examination of pulse are 

four types  

         1)Examine by one finger :- this way of examination is 

consider very believable 

 

 
 

    2)   Examine by three finger:-this way of examination mostly 

use in Indian culture  

 
Examinebyfourfinger:-thisexaminatiofourfinger  

 

  
 

Examine by both hands pulse: - this type of examination done by  

both hands of examiner on the both hand pulse of patient. 

 

 
 

 

TABLE 1 

 

 Way of Examination of pulse 

By One 

finger 

By three 

finger 

By four 

finger  

By both 

hands 

                  

                 

 

TABLE 2 

 

PULSE IN DIFFERENT AGE 

CHILD  

WEAK,VI

BRATING  

(ZAEEF 

,MUTWA

TIR) 

YOUN

G 

LARGE

,RAPID 

(AZEE

M 

SURW

AT) 

MID

DLE 

AGE  

(SAG

EER) 

SMA

LL 

OLD AGE 

SAGEER,MU

FAWUT AND 

BATI) 

SMALL, 

INFREQUEN

T,DELAYED 

 

                    TABLE 3 

PULSE IN DIFFERENT TEMPARAMENT 

HOT 

TEM

P. 

(AZE

EM) 

RAPI

D  

COLD 

TEMP. 

SLOW(Z

AEEF), 

WEAK 

(FEEABL

E), 

WET 

TEM

P. 

SOF

T OR 

SOG

GY 

PUL

SE 

DRY TEMP. 

CRISP AND 

HARD OR 

FERM 

(SAKHT,CONST

RICTED) 

 

 

TABLE 4 

 

PULSE IN DIFFERENT GENDER 

MALE 

QAWI(STRONG) 

FEMALE 

SAREE(FAST)) 
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III. MODIFYING CASES OF PULSE:- 

         Many factor may affect the pulse via altering the retentive 

causes. Sexuality, age, temperament, season , sleep , fasting or 

postprandial state, pregnancy, sexual intercourse, pregnancy, 

breast feeding and  emotion, extreme condition of the physiologic 

state described above , in adition to diseases may alter the pulse 

suddenly aur gradually. 

         Some up the discussion on the role of temperament in 

alternating the pulse; we conclude that the pulse as a sign of 

disease as well as heath is a function of an individual’s 

temperament. any deviation  from the temperament will reflect 

more or less on the person pulse, hence by studying the nature of 

such changes impulse, we get clue about the nature the disease or 

nature of temperament. This help in guiding a physician in 

choosing a proper drug or therapy for the disease. 

         In other word the aim of the therapy will be rectify the 

abnormal temperament of the body indicated by an abnormal 

change in pulse. 
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Abstract- The Social PEN structural theory of change is 

constructed on the very foundation of (Karl Popper's, 1959) 

deduction method of social scientific theorizing. The theory is 

derived from the reflection of properties of an Atom. It has been 

tested and proved to be sociologically stable and ontologically 

rooted for the explanation of change in human behaviour in the 

society through social PEN Structural analysis that is highly social 

PEN invisible, visible and PEN indivisible. The theory shows how 

to notice social PEN structures through sociological lens with 

contemporary examples on the context of Socio-economic and 

political fundamentals of our everyday lives. The social PEN 

structural dynamics take place in our offices, homes and in our 

cars. Individual member of the society creates social PEN 

structures every day, everywhere and at all time and it is a social 

phenomenon suigeneris. The social PEN theory has established a 

three class model as its nomological network. The theory is highly 

parsimonious-Ockham Razors theory for practice. The cardinal 

principle of the Social PEN structural theory of change has 

provided an opportunity for its utilization in Social investment and 

utility. The theory emerges from the weaknesses of structuralism 

and as reflection of the properties of an Atom and the method 

utilized in the discovery is an enhanced exploratory deductive 

method that is Sociologically elastic to allow the elements of 

inductive method as mixed or triangulation such as Focus Group 

Discussion (FGD) to illicit data for comparison, contraction and 

to cover pitfalls or chasms to enable sufficient explanation, 

description and prediction of human life. The theory has concepts 

and variables to allow phenomenal classification and for credible 

definition, explanation and predictions thus; Social PEN 

invisibility, social PEN visibility and social PEN indivisibility. 

Furthermore, this thesis has captured introduction, the Social PEN 

theory balancing natural, social phenomenon, a sociological 

handshake with chemistry in social scientific theorizing. 

Compelling sociological questions are presented to achieve both 

specific and overarching objectives. Problematic statements and 

justifications for the discovery of the social PEN theory of change 

are presented.  The basic assumption, the social PEN theory and 

power outage and man in the dark spot are examined to notice 

change in behaviour of human in darkness. The social PEN theory 

argues that, humans produce social PEN structures and those 

structures are Atomic in nature and men continue to do so 

everyday and everywhere. Those structures are around them and 

they create them on daily basis through social interactions in their 

homes, offices, cars and everywhere. The transformation of those 

structures is determined by the individual members of the society's 

activities and their relations to those structures produce 

tremendous meaning as social facts, some are seen while others 

are not very apparent, but have the social strength to migrate to the 

PEN visible stage provided there is perfect interplay of the PEN 

social energy of (+-n) for change. The social PEN structural theory 

of change has with it the characteristics of social PEN visibility, 

PEN invisibility and social PEN indivisibility of giving 

description of a structural change and they exist as we relate with 

members of the society in our everyday social life to produce 

meaning with consequential effects on other possible social 

relationship to cause change or modify individual behaviour. The 

thesis has presented analytical examination of array of 

sociological thoughts: what necessitates structural change. To 

simplify and improve on comprehension for better understanding 

of the theory, a discourse and operational definition of basic 

components of the theory has been highlighted as follows:  social 

PEN protoneous (p+), (ii) social PEN electroneous (E-), (iii) social 

PEN neutroneous (n), social PEN energy (+-n); Social PEN 

invisibility and its inverse relations to PEN visible structures and 

social PEN structure. More so, the cardinal principles of the social 

PEN theory has been highlighted. The thesis has captured 

deduction as a process of reversal of existing phenomenon only, 

the one discovered through systematic step-by-step stages of 

Induction and methodological design has been highlighted. Also 

examined here is the social PEN structural theory of change at a 

glance and a standard view of social PEN structural theory of 

change with examples on suicide phenomenon in the context of 

subcultural pluralism and presented five classification of suicide 

as (i) PEN Lone-Pathological suicide, (ii) PEN molecular suicide, 

(iii) PEN elementary suicide, (iv) PEN composite suicide and PEN 

indivisible suicide. To gauge the strength of the theory, the 
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following were interrogated and discussed thus; the social PEN 

theory; socio-economic and Political Fundamentals of everyday 

Life, social utility and investment, the Social  PEN theory and  its 

relations to objects around us while citing example with  the 

Interior of a car, social PEN structural approach; interagency 

collaboration and change, specimen grounding; logical deductive 

approach of abstraction; discovering the social PEN theory of 

structural change, social PEN theoretical approach and 

organisational fundamental, social PEN theory as a driver for the 

enhancement of interactive situation and the social PEN structural 

theory of change; students' life and then concluded with critique. 

When social PEN are entrenched to play role equivalent to suggest 

invisible structural issues are reasoned, identified, tackled and to 

be dealt with to achieve desired change and for a society to 

experience social progression to the uppermost structural stage 

while rescuing individual members who are less empowered from 

being lone-pathological (E-) drain incapacitated members of the 

society. The social PEN structural theory of change also, holds the 

belief that our quest for better description and prediction about the 

social world should be as 'inside outside sociological'. Concrete 

concepts are discovered in social PEN structures as sociological 

concepts viz; social Protoneous (+) with positive social value of 

capital resource element, social Electroneous (E-) with negative 

social value of human resource element and social Neutroneous 

with (N) social value of societal norms for calibration and 

recalibration of any situation to change to context and relative 

equilibrium and constructs were formulated to enable description 

of elements of social phenomena. Logical deduction process of 

theorizing applying a theory founded on the basis of induction 

utilized the specimen and inferred on 'Atomic properties' for 

sociological study. Another feature which makes the social PEN 

structural theory of change formidable is its characteristics of 

'invisibility of the visible stage of phenomenal investigation and 

the capacity to change from one form to another to inform 

subsequent change at macro stage of a social phenomenon. This 

suggests classifications of social life as containing structures that 

are socially PEN invisible, visible and PEN indivisible with social 

energy (+-n) of PEN to synthesis social phenomenon. It explains 

much of social bonding to enhance harmony of the social PEN 

structure to reproduce social capital in the process of change chain. 

The theory carves its niche based on the reversal of an empiricist 

phenomenon of an atom in relation to social life which 

characterizes sociological handshake with natural physical 

phenomenon in chemistry in social scientific theorizing. 

Constructs, variables and concepts are presented to ensure the 

social PEN structural niche for sociological theorizing. The social 

equation has ensured theoretical saturation by logical deduction 

process of abstraction. The social theory of Atomic PEN structural 

change shouldn't be misconstrued for symbolic interactionism of 

Herbert (Blumer and George Mead), which emphasises the 

production of meaning out of interacting with symbols, but the 

social PEN structural theory of change sees change from the 

perspectives of Atomic properties in relations to social structures, 

which are socially PEN visible, invisible and social PEN 

indivisible.The interactionist perspective provides dichotomy 

which suggest classification of self along the theoretical plane of 

'the me', 'the I' and the generalised ‘others’  point of view. 

However, beyond that, the social theory of Atomic PEN structural 

change has provided concrete variables as PEN structure of P+, E- 

and N for better description and prediction of a phenomenon. The 

theory has nexus with other social theories as the (Charles Right 

Mills,) Sociological Imagination but significantly different from 

the social thoughts of Mills in many respects.Mills sociological 

imagination sees change from the perspectives of others’  opinion 

with variables such as social economic and political antecedents 

of the demography for change which have been over flogged by 

previous researches, but the social PEN structural theory of change 

argues that change is driven by social energy of (+-n) spectrum 

and it is inherently built in all mega structure at the Atomic level 

change with the strength of coiling  to form and combine social 

webs of relations with elements of a phenomenon to cause change 

to inform upper level stage in change series. The social PEN 

structural theory of change is not the learning modeling of (Evans 

Pavlov and B.F Skinner's) operant and classical conditioning 

theory, nor the cognitive mapping theory of imagination, but it's a 

social theory, which contains the social P+, the social E- and the 

social N to serve as societal norms as calibre to calibrate and 

further recalibrate the social system to context and relative 

equilibrium, ensuring peace for developmental activities to take 

place. The social PEN theory is also not the Maxwell Atkinson 

theory of 'coroners' of suicide deductive of ethnomethodolog of 

(Harold Garfinkel and Zimmerman,) driven by 'mind as the 

reflections of the pattern reflexive' but the social theory of PEN 

argues that humans produce social PEN structures and those 

structures are Atomic in nature and they are around them created 

on daily basis through interactions in their homes, offices, cars and 

everywhere. Lastly, further illustrations and discussions on social 

PEN structural theory of change has been presented alongside a 

Critique. 

 

Index Terms- Social  PEN Energy (+-n)/Social  PEN 

Structure/Social PEN Invisibility/ Social PEN Visibility/ Social 

PEN  Indivisibility/ Social PEN Protoneous (p+)/Social PEN 

Electroneous ( E-)/ Social  PEN Neutroneous (n) as  Societal  

Norms for Calibration of  Social System to Context and Relative  

Equilibrium 

 

I. INTRODUCTION 

he Social PEN structural theory of change was first 

discovered by Dr. Mustapha Bintube in 2019. Dr. Bintube is 

of the Department of Journal, Directorate of Senate, National 

Assembly and Senior Visiting Lecturer, University of Maiduguri, 

(Unimaid), Nigeria 

          The Social PEN structural theory of change was constructed 

on the very foundation of Karl Popper's deduction method of 

social scientific theorizing. The theory rests on the thrust of (P+, 

E- and N) as variables for providing sufficient explanation, 

description and prediction of a phenomenal event around the 

world. It is powerfully situated on the pivots of (P+, E- and N) 

which require protoneous (P+) capital resource, electroneous (E-) 

human resource and neutroneous (N) social norm to play the role 

of calibration of any social system. The P+, E- and N (the social 

PEN) must play the role equivalence to inform change of any 

structure from Atomic invisibility stage to a more visible structural 

stage in the change series. 

          The (P+) is the capital resource element of social PEN 

theory and the (E-) is the human resource element while the (N) is 

T 
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neural element which is the social norms of the society and it plays 

the role of calibration and further recalibration of any phenomenon 

to context and relative or slow equilibrium. Therefore, for any 

change to take place we need the three elements of the social PEN 

theory to work simultaneously and in harmony to ensure role 

equivalent of the  PEN components for change and social progress 

of mankind. 

          Furthermore, in another sense, the P+ and E- represent 

capacity building response and social capital potential 

entrenchment for change in structures, social, economic and 

political to contain dynamics of the society that is rapidly 

changing. The theory holds the belief that transition of any social 

system begins with social PEN structure of invisibility that is 

atomic in their characteristics to attain the PEN visibility. The 

social PEN structure is an unobservable phenomenon which 

moves any structure in our relations with others directly or 

indirectly to inform change due to social PEN energy of (+-n). It 

cannot be seen but, sociologically be imagined. This is reminiscent 

of Charles Wright Mill’ s approach of sociological imagination, 

but the social PEN theory is distinct from Mills theorizing and has 

classification of variables into  (P+,E- and N), (Charles Wright 

Mills, 1974; Taylor H. 1869, Durkheim and Mauss M, 1703). 

          Does it mean the social PEN structure exists? Yes, it does, 

as social reality, but not very apparent and the change is guided 

and reinforced by the N normative dynamics and supported by 

social PEN forces of (+-n). It is there as 'objective reality' and it is 

real because it has a structure as well as behaviour and components 

for classifications and characteristics for study. It has 

configuration as social class for the description of hierarchical 

status within a system in the society. For example, the social PEN 

theory can give sufficient description of caste system in Hindu 

society. The social PEN theory can provide explanation on 

occupation and hierarchical positions in an organisation in relation 

to capacity and resource. The PEN structure plays different roles 

of social protoneous (p+) capital value of liquidity of a system for 

change in behaviour, the social electroneous (E-) to provide the 

role in defining individual resource to improve on man's power for 

smooth production of material things in an industrial life, (Emile 

Durkheim, 1938, .Karl Marx, 1978, 1867], Talcot Parsons, 1937). 

The social PEN structural theory of change is so powerful that it 

enables professionals such as a lawyer, psychiatrist and paramedic 

to further employ the social PEN structural analysis to determine 

the social causes of a problem associated with human and their 

line of argument and the extent of exposing the weakness right at 

invisibles atomic PEN structural stages of change. For instance, in 

law practice, the accused or the defendant can win the case 

provided there is sufficient Protoneous P+ capital positive social 

value and Electroneous E- human resource value of appraisal and 

sponsor respectively. Again, politicians stage campaign to talk to 

their electorate to win in their contest because they understand the 

directions of (+-) social PEN structural forces of (+-n) in politics, 

which they tactically transform to open up political opportunities 

against their opponents. They recognize the fact that there is social  

PEN political  structures such as the  grassroots politics and value 

them as socially indivisible political structure and  grassroots 

politicians as the local champion who are not visible at the upper 

level political  platform as either parliamentarian or as governors 

in the government house. Yet, they remain powerful as socially 

PEN indivisible cause of winning such elections. Any sociological 

analysis must begin with the social PEN structural analysis to 

inform the formation of other structures and to be projected to the 

macro stage by the PEN social forces of (+-n). 

          The social PEN structural theory of change holds that, 

individual members of the society carry social PEN energies (+-n) 

within them which make it possible for social relations and 

attraction with others, especially in our today's world of high 

technological penetrations. Man is reacting and counter reacting 

consciously and subconsciously to social PEN invisible structures 

built around technologies in his very social milieu to inform 

change in behaviour due to social PEN energies of (+-n). For 

instance, individual members of the society carry within them the 

social PEN energy of (+-n) which has relationship with his social 

milieu dominated by IT facilities that are preponderated in cities, 

urban semi and sub-urban areas. The impact of such IT facilities 

on man's behaviour, his relationships and decision may inform 

further actions or inactions that may affect his relationship with 

groups and others in the society. The relationship of man to his 

ecosystem has social PEN invisible fundamentals which are 

significantly linked to his existence as human and the impact is 

high and socially immeasurable. These dynamics may bring about 

relative change in structures around him with (P+E- and N) 

capacity for further change and   development of mankind. 

          Man's social milieu is severely polluted due to urbanisation 

and industrialization. The combustion from heavy duty machines 

releases socially PEN invisible charges and have consequential 

effect on our every day activities as human with capacity to change 

in our attitude, thinking and behaviour. Also, there are effects of 

vibrations of waves and telecommunications equipment and 

installation such as 4G and 5G as man's creation which has 

relationship with human activities in the society. All of these 

combine to have social PEN invisible forces for structural change 

with effects on individual social life in the society. They are real 

in their social PEN indivisibility and the dynamics between man's 

social activities and IT driven facilities, installation and 

equipment, developed to improve humanity has the potency of 

producing  charges which bring about change and such socially 

PEN invisibles forces of (+-n). For instance, from mast signals, 

radio waves and similar frequencies and radioactive dissonance 

and mobile networks that are socially PEN invisible which change 

the behaviour of man with impacts are everywhere and 

significantly correlated with social, economic and political life of 

man. That  affects his environment and by extension influence to 

bring about structural change as well as change in human cells 

which affects and by implications modify our behaviour and 

relationship of man with other individual members of the society, 

be it positively (+) or negatively (-).  

          The social PEN structural theory of change was derived 

from the reflection of the properties of an Atom for description of 

man's social life and it has social energies of (+-n) for calibration 

to bring about change. The social PEN structures exist through 

interactions within a social context and carry (+-n) values of social 

protoneous P+ (resource capital funding), social electroneous E- 

(human resource workforce) and the nutreneous N element (the 

social norm to define change and its direction as it plays catalytic 

role of a stabilizer for calibration and recalibration of the social 

energies to bring about structural change in the society to context 

and relative social equilibrium); (Talcott Parson 1961) (Parson, T. 

1977) (ParsonT,1955). The social PEN theory of structural 
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change, has been tasted and proved to be sociologically stable and 

ontologically rooted for the explanation of change in human 

behaviour in the society through social PEN Structural analysis 

that is highly PEN invisible, visible and PEN indivisible, 

(Tanyintoo etal, 2011: pg16-2, Kankiya, 2013), (Karl Popper, 

1959). 

          For instance, for any society to achieve significant 

milestone in structural change and to further indicate the direction 

of such development, it should configure and increase the 

frequency of the social PEN energy of (+-n) and that society must 

have perfect social PEN structural integration to inform 

subsequent change in the change chain. One level of structural 

analysis lower than the micro structure is missing and this is a huge 

sociological lacuna (gap) to suggest academic exercise of 

discovery like this one. It is called the social PEN structural 

analysis in progressive stage of changes, same as we have the 

macro structural analysis and the micro, there should also be the 

social PEN theoretical perspectives to issues and events in our 

analysis and the theory emerged from the weaknesses of 

structuralism: (Durkheim and Mauss, M, 1703), (August Comte, 

1986). 

          There should be a newer level of structural analysis which 

exists as real and to be sociologically called the social PEN 

structural analysis which is utilised in sociological theorizing to 

mean social Atomic PEN structural level analysis to appear before 

any other classification because that structural stage is there and 

inherently built in any relations. It depicts progressive changes in 

the development chain. 

          For example, in sociological theorizing to follow as social 

PEN structural level analysis- to-micro structural analysis-to-

middle range structural analysis and then to-macro structural level 

analysis as chain of constructs to inform analysis of a social 

phenomenon and that is ontology rooted:  (Durkheim and Mauss, 

M, 1703), (August Comte, 1986). 

          In that case, the social PEN structure is the vehicle which 

drives the society forward and it can be described as the force 

which enables change in the society and institutions for social 

progress of man and his society, in some instances. To have an all-

encompassing understanding of structural change, individual 

members of the society are to identify not only the social PEN 

structures,  but should also establish the strength of the  (+-n)  to 

enable  the society to  discover social  facts and direction  about 

any existing social  phenomenon in it. Highly protoneous (P) 

positive capital endowed societies, the likes of African countries 

with enormous natural resources that are somewhat crude, require 

citizens with highly powerful electroneous (E-) (workforce with 

enormous manpower, enhanced technical know-how and 

expertise) to alter socio-economic and political life and to deal 

with structural issues at both social PEN invisible and PEN 

visibility stages of change chain to bring about positive (+) 

change. 

          Most developed nations around the world such as Britain, 

the United States of America (USA), France, Germany, Russia 

Japan, China and South Korea among others are regarded as 

advanced nations and in a manner sui-generis in their development 

fundamentals, complexes and dynamic structures as nations to 

achieve purposeful advancement. Those countries achieved 

tremendous successes to better their life simply because they 

recognize the fact that a well integrated and socially PEN 

entrenched societies maintain balance in socio-economic and 

political life of their population. They have exercised role 

equivalent of protoneous (P+) funding through investment and 

sometimes supported by finance and the Breton woods institutions 

for utilisation that would improve various sectors through sound, 

healthier and well integrated populations that are electroneously 

(E-) human resource invigorated for social progress. (Karl Marx 

1964, 1840, 1978, 1867), (Hogan, M. O. 2006), (Olu Ogunika, 

2008). 

          We hear of mechanical and organic society and/solidarity as 

well as the Gemeinscheft and Gaselscheft, but we never heard of 

their possible directions in terms of their strength which suggest 

change contains the social PEN energy of (+-n). This is a huge 

sociological lacuna (gap) in structural change for the development 

of the society and measuring the strength/direction as (+-n) values 

until the social PEN theory of change emerged from the 

weaknesses of structuralism. The facts behind the force which 

moves the society was explored by the sociological theory of 

Atomic PEN structural change to present as observations or 

reasoning containing the social energy of (+-n)  which depicts the 

(P+) (E-) and (N). They are dynamic actions, reasoning and the 

fact behind social facts or any social phenomenon all are the 

product of the social PEN structural forces of (+-n):  (Durkheim 

and Mauss, M, 1703), (August Comte, 1986). 

          With all sincerity of purpose and modesty, I bow on my 

Sociological knees for the modernist scholars, the likes of 

Durkheim, August Comte, Montesquieu and the rest of the 19th 

century philosophers. However, society remains dynamic and we 

must continue from where they stopped as a clarion call to the 

service of humanity. The fact remains that, there is paucity of 

knowledge and social pitfalls which define sociological lacuna of 

the modernist scholars and the social theory of PEN structural 

change has been able to change the narratives by providing counter 

narratives to build into sociology as metanarrative for the 

description of social PEN structural change. For example, 

private/public sector institutions would have nipped in the bud any 

social problem with enormous consequential effects on human if 

it has shown signs of escalation of any anti-social behaviour that 

are structurally social PEN invisible and are there in their 

indivisibility. 

          Humans are faced with problems around socio-economic 

and political issues which generate enormous consequential 

effects. For instance, social-health related cases as Corona Virus 

pandemic would have been controlled before they escalate. Those 

structures are at their social PEN invisible stage because we can 

hardly notice as they will be at their Atomic stage of PEN 

invisibility and indivisibility. The theory of social PEN is telling 

us to check for those invisible structures that are highly Atomic in 

relation to health issues troubling members of the society. Those 

with health challenges are more likely to be consumed by corona 

virus than able bodied men and those who strictly adhere to social 

distancing standard are likely to be safe. Covid-19 would have 

been nipped in the bud and dealt with at social PEN invisible stage 

by restraining its escalation to its social PEN visibility. When it 

appears to be visible at Social PEN visibility, it will require 

colossal amount of social protoneous P+ capital funding in its 

management, coupled with enormous electroneous E- human 

resource around credible health care facilities for its control. This 

may require role equivalent of PEN and configuration of both P+ 
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and E- and the social norm N as society to calibrate and manage 

for the greater well-being and sustenance of a social system in 

particular and humanity in general. 

          To minimize the cost of controlling any Social PEN 

structural issues, we ensure perfect configuration of the social P+, 

E- and N for calibration of the human society. Epidemic that is 

highly contagious and pandemic like Covid-19 (corona virus), 

social and personal problem may be controlled at PEN structural 

stage of social PEN invisibility to ensure positive and healthier life 

of human society. (Postman, N. 1982) (Popper, 2005) " (Putnam 

R. 1983) "  (Emile Durkheim 1938), (Skinner,B.F.1953), (Eric 

Hoffer, 1967). 

          Society is bound to face institutional crisis when social PEN 

structures are on the peripheral region lacking in overall and even 

integration of the social PEN energy of (+-n) to allow stabilization 

of the system. Change at the visible stage is attributed to 

differential in division of labour and its consequential effects on 

the volume and the density of societies.  It occurs when the Social 

PEN elements are calibrated by the N element of social PEN 

theory and it happens in slow and then reach equilibrium. (Emile 

Durkheim, 1938) (Emile Durkheim, 1947) (Emile Durkheim, 

1957). 

          When change transits to PEN visibility stage, the role of 

conscience commune, the rise of science, tradition, customs, 

rationality of law, morality, civilization and information 

technology IT  would take account of further change in human 

behaviour in the society and it has PEN  (+-n) effects to indicate  

the directions  of change. The social PEN effects have positive (+) 

social as well as negative (-) PEN consequential to suggest change 

and to indicate direction of any society undergoing change in 

structures. For instance, change due to social PEN structural 

visibility which generates what is referred to as Anomie conditions 

(Emile Durkheim, 1938), (Emile Durkheim, 1947) (Durkheim and 

Mauss, M, 1703), (August Comte, 1986). 

          Anomie can be examined under three sub-themes as, 

Anomie, Inequality and Inadequate social organization. Likewise, 

Comte stressed on crucial causal role of increased social density 

as activities of man in his very social milieu is potent to bring 

about change (August Comte, 1951). 

          Another angle to social PEN analysis is to examine the 

phenomenon of suicide which is classified into; social PEN Lone-

pathological suicide; social PEN Molecular suicide; social PEN 

Elementary suicide; social PEN Composite suicide and social PEN 

indivisibility suicide. (Zimmermann, D.H, Wrender, D.L.1971) 

(Spencer H. 1971) (Gafinkel H. 1967) The theory believes that 

those who commit social PEN indivisible suicide are 

electroneously (E-) resource drained with negative social value of 

(E-) human resource. There is also social PEN  hierarchical 

leadership structure among subcultural pluralism who were well 

organised with PEN formidability made up of three resourcefully 

powerful leader’ s structures to support suicide in subcultural 

group activities in both protoneous (P+) funding and Electroneous 

(E-) intelligence both as social PEN resources to enable suicide 

and its escalation. (Durkheim and Mauss, M, 1703), (August 

Comte, 1986). 

          When suicide occurs, the victim may face instantaneous 

elimination. Those around may become casualties and suffer for 

social PEN disintegration and that affects the passersby due to 

explosions and may be classified as victims of social PEN Alpha, 

social PEN Beta and social PEN Gamma victims in the sense of 

victimology. The hierarchy is made up of three distinct 

components of social protoneous with P+ positive social value of 

subcultural leadership support to the  group activities with 

sufficient protoneous (P+) funding to sustain criminal activities 

connected to suicide. (Tanyintoo etal, 2011: pg16-2, Kankiya, 

2013). 

          The social electroneous (E-) negative social value to play 

the role of human resource element to ensure intelligence support 

to supplement the (P+) capital funding to ensure crime of suicide 

is committed. However, the Neutronous (N) social value as the 

social norms is to calibrate the (P+) and the (E-) to ensure suicide 

or to expose suicide by pathologically exposing those Atomic 

structures to macro stage before the occurrence of such crime. 

          The framework has provided support for sufficient 

contemporary examples and description of social PEN structures 

that are Atomic in nature with the strength of social forces of (+-

n) to determine change and to indicate possible direction of 

individual behaviour in the society and its causal effects to other 

social PEN structural fundamentals. The social PEN Structural 

theory of change enables description of both visible macro stage 

analysis at institutional level and to some larger extent, invisible 

structures at social PEN structural level and their interpretation is 

possible in their inverse form (+-n) through social interactions 

among members of a society as well as their relation to objects 

within the ecosystem as indivisible in their social existence as real 

and sacrosanct. (Rex J. Moore, R. 1967), ( Zimmermann, D.H, 

1971) 

          For example, the least developed nations of Africa, require 

a population that is well grounded with tremendous social 

electroneous (E-) capacity to exploit those resources to support 

structural alteration that would guarantee institutional integrity 

and formidability in social, economic and political institutions for 

projection of society to social PEN structural progression for 

change. This is only enabled by the social PEN forces of (+-n) to 

bring about the desired structural change and the role of social 

Neutroneous as societal norms and calibre ensuring relative 

calibration at interval of socio-economic and political activities for 

slow equilibrium of the institutional dynamics for positive change. 

          The social PEN theory debunked the notion that, a nation's 

protoneous (P+) capital generated through enhanced gross 

domestic product (GDP), wooing foreign direct investment (FDI) 

to improve on internally generated revenues (IGR) for 

development of institutions and by implications to improve on 

human capital as the social protoneous (P+) base for economic 

prosperity of a nation for structural change and advancement of 

the common good of all are achieved with hierarchical power and 

leadership to govern and run affairs of development institutions, 

with the exception of checking the population to ensure( E-) 

configuration, are the only things that can ensure structural 

change. The social PEN structural theory of change argues that, 

change may not take place independent of a country’ s population 

being improved to be electroneously (E-) charged citizens to 

manage policies, laws, rules, programmes and projects for change 

to occur. No significant milestone can be achieved for posterity if 

the populations are not considered as the number one target for 

social empowerment as they remain the drivers for social progress. 

The social PEN theory also debunks the notion and holds the belief 

that no meaningful structural advancement could be attained at 
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both social PEN invisible stage and social PEN visible stages 

without active participation of the members of the society. Not 

only their participation is required but they also need to play social 

PEN role equivalent to compete with the rest of the population 

across nations in terms of resource for change and social progress 

of individuals in the society. Institutional structural change brings 

about change and that affects health, agriculture, commerce and 

investment only when the citizens are empowered by the 

government electroneously (E-) to be resourceful. (Robbert D. 

Putnam etal 2003), (Robbert D. Putnam, etal 1995), (Rex J. 

Moore, R. 1967), ( Zimmermann, D.H, 1971). 

          Readers may pounder about this theory and probably would 

have asked questions around socialising purely chemistry related 

concepts and their utilization in social science. All are achievable 

through social scientific approach and there is nothing to wonder 

about because sociology is a counterpart science to physico natural 

science and as well a science of residual, (Ogunika 2008), (Karl 

Popper, 1957), (Emile Durkheim, 1912), (Talcot Parsons, 1951). 

What about natural science concepts socially theorised, 

operationalised and practiced as social equilibrium? What about 

social dynamics density in social space as sociology? Also, 

(Hogan, 2006) illuminate on Mathematical Sociology which 

shows the transformation of all social relationship and change into 

precise mathematical formulae. This branch of sociology, 

according to (Hoga, 2006), ignores the qualitative transformation 

in politics, religion and other human activities in which nonlinear 

activities occur. He further stressed that, Mathematical Sociology 

ignores qualitative nature of self fulfilling prophecy in which 

people believe, trust, hope and act on the expectations that social 

reality will emerge. All of these social conditions were deductively 

migrated from physico natural science to social science to 

represent social meaning held by an actor and as enablers for the 

interpretation of the social world as concepts which explain 

behaviour or human activities, (Karl Popper, 1957), Karl Popper 

in his book the logic of scientific discovery (1959), (Durkheim and 

Mauss, M, 1703), Dalton quoted in New system Chemistry 

reflected in (Tanyintoo etal, 201, p.16-21). 

          The social PEN has numerous properties and can form and 

combined webs of structures as a social phenomenon to represent 

human behaviour. It enables relations reminiscent of  PEN 

structural dynamics and activities, hence social Atomic PEN 

Structural dynamics to explain change in individual behaviour and 

its effects on other possible structures to modify our attitude and 

social relationships in the society was deductively fused into social 

science as counterpart science which based its inquiry and 

arguments based on social reality, (Blumer, 1984). For instance, 

we get attracted to people with higher  social protoneous P+ capital 

and the person with social electroneous E- human resource would 

be attracted by the person with social P+ capital for 

complementary and supplementary roles. Through that process 

change would happen and productions are enabled and 

investments are made easier and possible. 

          The social PEN structural theory of change is profiled with 

the basic assumption, theoretical content; methodology and 

critique. Various theories of social change were reviewed to show 

social PEN Structural link with them. For instance, the first 

account of Anomie was in the absence of a body of rules governing 

between social relations and function and at times, the ills of 

capitalism have negative (-) social PEN effects; (Durkheim and 

Mauss, M, 1703). Diverse Sociological thoughts were examined 

and compelling Sociological inquiries were made on what force 

ab initio necessitates structural change and hunched to challenge 

existing thoughts. The theory argues that any social change, 

irrespective of its classification, contains social energy of (+-n) 

and is deeply and inherently rooted in any possible structural 

change, both apparent social PEN visibility and social PEN 

invisibility, to inform further change in behaviour. Sociological 

theory construction, especially the one applying deductive 

approach, involves reversal of an existing theory only the one 

founded on the basis of systematic step-by-step process of 

induction; (Karl Popper, 1957).  

          Emphasis is placed on better understanding of social 

structures to enable social relations and its consequential effects 

on other Sociological fundamentals to cause change in social PEN 

Structures that are Atomic in nature. The social PEN Structural 

theory of change has concrete variables as the basic components 

for classification and enumeration for definition of social 

situations and integration of complexities of social dynamic 

density of social systems in the society, especially the one 

involving the social PEN Structures. These are the social energy 

of Protoneous (P+) with positive social value (+) capital/resource 

funding, the social energy of  Electroneous (E-) with negative  

social value (-) of human resource or the workforce and the social 

energy of Neutroneous (n) with neutral social value as norms, 

synthesizer or caliber for social calibration of a system to attain  

relative or slow  equilibrium. Atom was first mentioned in 460 BC 

by a Greek philosopher, Democritus and later expanded by Sir 

John Dalton, (Tayintoo etal 2011), (Talcott Parsons 1973). The 

theory can explain any social phenomenon with its characteristics 

for definition and description of human social actions and 

interpretation of social world for sociological study.  

          A society lacking in population that is electroneously (E-) 

drained, especially among officials who are saddled with the 

responsibility of managing institutions, the social PEN structural 

theory of change holds that such institutions would experience 

structural decay, lacking in human social capital and decrease in 

social bonding, hence creates social PEN invisible structural gaps 

for doing wrong, thereby affecting institutional goals. Society 

lacking in social PEN structural formidability, especially its 

members are bound to experience ills of the society such as 

delinquency, deviance behaviour, crime, insurgency and 

terrorism. This is glaring in so many societies experiencing 

paucity of social Protoneous (P+) capital funding to fix the pieces 

for change in structure with tremendous populations lacking in 

electroneous (E-) element of human resource for control of social 

ills bedevelling most of the least developed countries. The social 

PEN theory argues that, social progress of a given society is a thing 

determined by the quality of her members and entrenched social 

PEN elements to bring about perfect balancing of social 

neutroneous (N) to calibrate human activities and social systems 

driven by collective representation for conscience commune and 

for the common good of individuals in the society. (Rex J. Moore, 

R. 1967), ( Zimmermann, D.H, 1971). 

 

Social PEN Theory: Specimen Grounding, Balancing Natural, 

Social Phenomenon, a Sociological Handshake with Chemistry 

in Social Scientific Theorizing  
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          The social PEN structure  has characteristics of invisibility, 

visibility and indivisibility made up of 'Proton, Electron and 

Neutron' as its characteristics reversed to deductively periscope 

social activities of a given  group from the viewpoint of the social 

PEN structural dynamic thus: social Protoneous (P+) social value 

of capital funding, Social Electroneous (E-) social value of human 

resource component to enable manpower  and social neutroneous 

N as societal norms, a catalyzer for social calibration and 

therefore, it is fit for sociological study as Social PEN structure to 

inform change in human behaviour in the society. 

          The fact that an Atom exists and it has inherent capacity to 

rotate on its configuration firmly held by its orbit and in the same 

direction ignites mobility and social order reminiscent of 

Parsonian patterns that are ordered; (Parson 1937); so, PEN 

structure is ordered and consistent to allow the movement of an 

individual or group of individuals from one social class or stratum 

to another as they remain socially mobile. Therefore, the social 

PEN has the capacity to explain migration, because  when a system 

or structure is pressurized by  PEN social forces of (+-n), it moves 

in the same direction and it allows forming social narratives on 

movement up or down synonymous with vertical mobility in 

stratification system; (Kinsley Davis, 1956), Wilbert E. Moore, 

1954), ( Hogan, 2006).  

          Now, let us apply 'grounded theoretical approach' to obtain 

the social values by 'abstracting and inverting' the concepts from 

'Atomic property' while 'periscoping and inverting' social 

phenomenon for study as 'themes and sub-theme' to enable us 

define and to give sufficient description of a phenomenon for 

'operationalization and social scientific theorizing' for practice. 

This formulation has been reinforced by (Babarawooton, 1957) in 

her study of crime in urban centres vis-à-vis analysis of social 

mobility. It can generate force (+-n) as social force for projection 

of phenomena to suggest further change in social PEN 

fundamental to form and combine in their mass to connote 'social 

PEN homogeneous' to form molecules in their mass to 

subsequently produce element which means the formation of 

element is enabled by 'social PEN heterogeneity' and complex 

dynamic density to allow 'steady and progressive change to inform 

stages which suggest social PEN structural change'. An Atom has 

the strength of having energy for push to further produce social 

energy for synthesizing element to produce compound and 

Elements which are of different kinds such as 'Isotope' is  to their 

'social PEN structural  differentiation' with same Atomic number 

to depict social PEN structural 'homogeneity' and different Atomic 

mass to their social PEN structural 'heterogeneity'. (Emile 

Durkheim 1957)  

          With the combination of elements to produce compound as 

social PEN structural formidability and complexity to form and 

combine matter as a natural phenomenon as ‘ thing’  which 

defines anything with weight and occupy space, same as 

Durkhemian social fact in Sociology as 'thing' which exist 

independent of the actors views and his interpretations of the 

social world as a social phenomenon in social science. So, an 

Atom has the capacity for projecting thing to its visible stage in 

change chain and so the social PEN structure has consequential 

effects to cause social change. It exists as invisible fibre to form 

and combine to visibility stage of social existence enabled by the 

PEN social energy of (+-n) for projection to bring about structural 

change. 

          In sociology, it is obvious that, that 'thing' forms and 

combines in its mass is made possible by or enabled by what is 

referred to as 'social bonding' enable by social PEN energy of (+-

n) or 'social capital' in line with theorizing on 'sociological super 

glue'. (Robbert D. Putnam, etal 1995) and it has greater 

implications on Covid-19, social distancing for Corona Virus. 

However, when proton or electron leaves its natural stream or goes 

off the course, it becomes lone and in sociology it is called 

Pathological as classification of specimen into 'normal' and 

'Pathological' and therefore, when an Atom or social situation 

becomes lone-pathological, will definitely lack the capacity to 

cohere and that will naturally face elimination and therefore, 

would lack the social force '(+-n) to form and combine to enable 

interplay’  to inform further change in social behavior.This 

scenario can be substituted as notion of the 'social pathology' or 

'abnormal specimen' as opposed to 'normal specimen' with higher 

capacity of social cohesion to inform social 'bonding'; (John Rex 

), (R.D. Putnam).  

Atom has the capacity for 'disintegration' to emit 'Alfa, Beta and 

Gamma radiants' periscoping 'social science' as their social 

disintegration to allow differentiation and  further 'integration' as 

well as form  another behaviour  to  inform subsequent changes of 

a 'natural phenomenon' and to reverse this trend is 'social 

integration' in social  science - proton, neutron and electron (the 

PEN)  to 'form and combine' to produce molecules is enabled by 

'social differentiation' and to form an element to inform 

subsequent changes in the change series. So, the social PEN has 

'forming capacity' for projection enable by social PEN energy (+-

n), to inform subsequent 'stage of change for development'. 

          The behaviour of an Atom to allow 'forming and combining' 

can only take place when the 'PEN structures' are 'harmonious' and 

in agreement with one another; the reversal of the properties of a 

‘ natural phenomenon' Atom and its behaviour in social science 

depicts 'social consensus' to ensure 'order and stability of PEN' for 

change. All these happen with orderliness of PEN guided by the 

'Atomic social energy of (+-n)  to allow 'Atomic bonding' for 

‘ social cohesion’  in social science. The behavioural changes are 

enabled by intense pressure at a particular temperature of social 

dynamic density and 'social complexity’ . All these happen in 

human relationship oftentimes, with social PEN invisible structure 

and at another time PEN visible. Its 'elementary form' reminiscent 

of the (Durkhemian, 1912) thoughts on elementary form of 

religious life and these basic constituents as a vehicle for structural 

change and the acronyms called the social PEN structure'. We 

assign 'social' to PEN to depict 'Sociological imperatives'. The 

'social Atomic PEN are P+, E- and (N)’  which are well placed 

and highly 'stratified' on their configurations to mean social status 

and stratification and they rotate on their orbit which connote 

'social mobility'. An element is made up of an Atom and an 

element can be seen but an Atom cannot. This is 'social visibility 

stage of a social PEN structure that was invisible.(Karl Popper, 

1959), (Tanyintoo etal, 2011 : pg16-21) 

          The social Atomic PEN Structural theory of change has 

been discovered as a phenomenon to have ability to socially 

cohere because the PEN structure is ordered, independent and 

interdependent with one another to enable social mobility as well 

as stratified and configured. The theory has presented a standard 

view of social PEN as 'Sociological translat' which is galvanized 

to view any social system as phenomenal and reminiscent of the 
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natural one. The social PEN approach is better described as 'inside 

outside alternated sociology to imagine back forward social world, 

though it differs significantly from the (Charles Right Mills,) 

perspectives on Sociological imagination. The social PEN 

Structural theory of change is potent for sociological study of any 

social relationship in the society with the utilization of PEN 

dynamics and social energy of (+-n); a dream which (August 

Comte,) dropped to rest in peace and (Durkheim), the empiricist 

who stands on the pedestal of the Comtean logical positivist school 

of theoretical development of sociology. Logical positivism has 

encouraged the examination of social life, periscoping natural 

phenomenon to explain human social action and interpretation of 

social life which the theory of social PEN structural change has 

discovered for the first time in the field of social sciences by Dr. 

Mustapha Bintube. 

          For me to discover the social PEN theory, and fused it to 

social sciences, I had series of interactive interview with university 

professors of physico natural sciences emphasising on Chemistry 

in relations to Atomic properties, series of University Seminars 

were held for empirical resting and validation of the tenets of the 

social PEN theory, and the following questions were asked, 

responses recorded and data gathered and analysed understanding 

the science of chemistry vis-à-viz social sciences  in search of 

evidence for theorizing on the Social PEN structural theory of 

change to provide description and prediction about social life. 

‘ Sir, what do you study in Chemistry? Response: Natural 

phenomenon. What is natural phenomenon? Response: Anything 

which exists but lifeless and in the form of matter. What is matter? 

Response: Anything which has weight and occupies space? What 

happened when you study matter? Response: It changes from one 

form to another and we study those changes and improve on them 

for the development of mankind. Did you say you study matter 

and the change in the behaviour? Response: Yes! So, you study 

and improve on changes noticed? Response: Absolutely correct. 

So, sir, what is change? Response: It is the only permanent thing. 

Does change belong to chemistry? Response: No! There is change 

everywhere and in everything.  

          The conversation suggests this. So, we study changes in 

human behaviour in sociology to improve life; then how is 

Sociology different from Chemistry? The two disciplines study 

changes and improve on them, but one deals with life or human 

(social) and the other lifeless or matter, physical (natural), but 

change takes the centre stage for analysis of both Chemistry and 

Sociology. Have you ever practically seen anomie, social 

relationship walking in the street or the combination of 

tatrioxosulphate six or Sulphuric acid as they called it, heated with 

Sodium hydroxide in acid base reaction standing and waiting for 

someone in your street? Laugh! Funny, No! These are 

phenomenona and their behaviour and further changes can only be 

explained through observations. Abstract concepts are explained 

provided they have structure to permit dynamic, shape, 

composition, elements and behaviour’ . 

          Then I continue in my interrogation: ‘ those things that 

change, what is it all about? Response: it is called a matter and it 

is made up of an atom which ordinarily an eye cannot see. What is 

an Atom? Response: It is an invisible, powerful and indivisible 

particle of an element! What is it made up of? Response: Proton, 

Electron and Neutron. What do proton, electron and neutron do to 

inform changes in behaviour? Responses: They have charges to 

generate power, provide an atom with structure, they form an 

element and inform molecule and furthermore, changes  into what 

is called a compound  i.e. matter and above all they define the 

composition of an element and when it changes, it informs further 

changes. Sir, you said they are invisible. Response: Yes! But, how 

did you know that they exist? Response: They do exist because 

they are objective reality and that had been confirmed by several 

researches and it was scientifically tested to be true. Then I came 

up with follow up questions like this: Since Chemistry and 

Sociology study changes and improve on them, and the two are 

sciences, can we also study a standard Atomic structural view of 

the human world in Sociology as advocated by August Comte? 

Response: All is possible through scientific research because you 

stand to discover something new by projecting frontier of 

knowledge and it is to your credit. Comment: I will make an 

attempt! Response: try let us see. 

 

Problematic Statements and Justifications for the Discovery of 

the Social PEN Theory 

          This intellectual project of the discovery of Social Atomic 

PEN structural theory of change searches for gaps in knowledge 

which the early philosophers were bothered about, consistently 

made sociological inquiry into its existence as social reality. 

However, one level of analysis lower than the micro is missing in 

social science. This is a huge gap to suggest academic exercise of 

discovery like this one. It is called Atomic PEN structural stage of 

progressive change. So, there should be Atomic structural 

analysis, same as we have the macro structural analysis and the 

micro which a layman could not see but they exist on their very 

social orbit sustained by social nucleus to inform further social 

actions due to P+, E- and N to play catalytic role through 

interactions within a social context. (Karl Popper, 1959), 

(Tanyintoo etal, 2011: pg16-21). 

          There are unobservable forces (invisible) that bring about 

change or the forces that shift social structure in our relation with 

others. The social theory of PEN structural change seeks to 

provide answers and also establish the basic constituents of what 

Durkheim agreed to as "society emerged from its previous form", 

Steven Lukes (1973). It is then true to say that there was a previous 

form of social conditions, so complex and dynamic, which enables 

change in the society. This informed the shift from social static to 

social dynamic, (Herbert Spencer), or forces which move  

mechanical solidarity to transit to organic society (Emile 

Durkheim,1938), (Emile Durkheim, 1947) (Emile. 

          There are social activities informed by forces to form and 

combine to further bring about social grouping from community 

to society before mechanical society or certain force which 

enables static social system to translate into dynamics to see the 

light of the day. What kind of social force was that? What are the 

fundamentals which enable the progression of that previous 

society to mechanical solidarity or that social force which informs 

the Comtean teleological progression of the human society to 

metaphysical and to positive or scientific stage, or the previous 

form of society enabled by forces to bring about transition of the 

Gemeinschaft to evolve into Geselschaft?  (Emile Durkheim, 

1961)  (Emile Durkheim, 1970) 

          The answer to these questions above is that the conflicting 

forces which drive the society are PEN (+-n) social forces of the 

Atomic PEN structural components of the social energy of the P+, 
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E- and the N. These are the forces which Montesquieu could not 

categorically explain when asked by Emile Durkheim, 

(Durkheim,1912) as reported by (Lukes,1973) in terms of its 

variability  which suggest classification of its constituents for 

which Durkheim labeled his severe  criticism against 

Montesquieu. However, on social facts, Durkheim too could not 

equally provide a framework with concrete variables or 

classification of what constitutes the social facts, neither did he 

provide the constituent elements of social facts nor illuminate its 

structure other than social facts is representatives of all things and 

everything which exist with no definite shape, size, elementary 

forms or structure as the social Atomic PEN structural theory of 

change portrays. Scientists were eager to know the basic 

constituents of that which was referred to as social facts by 

Durkheim other than "things which exist independent of the 

actor’ s views and his interpretations of the social world", 

(Haralambus etal 1973).  The Atomic PEN structural element as 

P+,E- and N  has been discovered to ex-ray and give profile of 

what the constituents of a social phenomenon should be as 

objective reality as well as social forces driven by the social energy 

of (+-n) for better description and to give an  account for its first 

level change  associated with Atomic PEN structure to bring about 

change in the human society.  

          Atomic PEN structural theory of change explains the 

changing nature of social behaviour in some similar manner to that 

of an Atomic property. This is the dream of the logical positivist 

school and what was envisaged by August Comte, the father of 

logical positivism. The logical positivist school or the Comtean as 

it may be called, has clamoured for building such incisive line of 

thoughts, thinking and reasoning to establish causal relations 

among variables to discover newer theories in theoretical 

development of sociology as a discipline of study, hence the 

discovery of social  PEN structural  theory of change. The 

postulation of the theory is an attempt to serve as bridge builder to 

facilitate scientific maturity of social science to attain that of the 

natural science as advocated by the logical positivists such as 

(August Comte),  (Emile Durkheim, 1938) and (John Rex,1961) 

who had pointed out this claim in his book "Key problems of 

Sociological theory". It’ s about the essence of  discoveries in both 

social and natural-physical sciences to enhance social-scientific 

investigations and sociological credentials which (August Comte,) 

dreamt for sociology and now left in our hands and Sociology as 

a discipline  in general to take the centre stage and make an  

attempt like this one, (John Rex,1961). 

          Consequent upon that, (Robert K. Merton,) in theorizing 

followed inductive approach, same as (Emile Durkheim). Unlike 

in deductive approach, we reverse the process of induction, a 

scientific process of social investigation in sociological theorizing; 

(Keat etal, 1982) quoted by (Haralambus etal, 2008) "themes and 

perspectives" noted that, scientific theorizing should come in the 

form of "postulate the existence of entities which have not been 

observed". He further added that "sub-Atomic particles and 

magnetic fields all form part of scientific theories of directly 

observing them. Karl Popper,(1957) in his book "the logic of 

scientific discovery" corroborated the fact and further affirmed 

that, natural science produces causal explanations and describe 

them in terms of structures, mechanism and processes. He urged 

social scientists, especially sociologists to demonstrate their 

dexterity to specify which factors or variables determine what and 

at what instance and whether these mechanisms operate or not" 

and to provide variable content and  their classification as proof of 

what was observed.  

          Structural functionalist such as Durkheim (1957), Emile 

Durkheim, (1961, 1938) who consistently stands on the belief of 

Comtean school of thought with the application of scientific 

techniques for discovery and explanation of social phenomenon, 

largely did structural but macro analysis, taking social system as 

their subject matter of scientific enquiry and investigation. 

However, social PEN structural analysis can provide the discovery 

of social forces of (+-n) contained in human social actions and 

interactive situation to further determine change and its strength at 

another level of visibility and indivisibility. 

          The social PEN theory therefore, believes that such notions 

of dealing with political leadership with disconnect between 

institutions and the governed (as citizens and population) are 

somewhat frivolous and in a way inappropriate assumption for 

social progress of a given society. Again, such an assumption to 

bring about change is an unworthy one and the determination of 

any given society to achieve social change while neglecting the 

electroneous (E-) human resource component of social PEN 

theory for productivity around youth empowerment is an effort 

synonymous to a sort of mirage characterized by utopian mentality 

of the highest order. The social PEN theory of change argues and 

maintains that structural change is a conscious effort rather than 

ceremonial approach to fundamental structural issues. It is 

achieved through activities of productive members as populations 

who are socially electroneous (E-) rich and wealthiest population 

with enormous capacity for change. Also, the population shouldn't 

be Protoneously (p+) capital fractured and fund embezzling.  

          To achieve perfect structural change for social progress of a 

given society, that society must ensure productive population as a 

driver for change. It must socialize it's members to understand and 

appreciate both social PEN invisible issues and social PEN visible 

dynamics while appreciating the global normative cultural 

standard and its best practice for structural change with 

professionalism around ethical values, self respect, sound moral 

standard and discipline as prerequisites for an all encompassing 

structural alteration and for the alignment of the institutional goals 

but overarching and specific ones for achieving social PEN 

indivisibility structural change for the overwhelming progress of 

mankind: Durkheim 1957) (Emile Durkheim, 1961), (Emile 

Durkheim, 1938). 

          When population of a given society is electroneously (E-) 

fluid with social PEN entrenched and invigorated, that society 

would experience relative progress and it reduces ethnic tension, 

enhance investment and bring about entrepreneurial activities for 

social security thereby curbing ills at both social PEN invisible and 

social PEN visible stages of man's social life. The Social PEN 

structural theory of change believes that social PEN structural 

level analysis has pattern, shape and constituents aided by social 

energy of (+-n). It is impactful to shape our social actions and 

interactive situations to inform further changes that would affect 

humanity as objective realities. The theory contains power of 

transformation and that power is highly sociological. It can be 

used by the social scientist and students alike in the practice of 

sociology as a science and discipline of study; (Karl Popper,) 

Durkheim 1957).  
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          Overreaching Objective: The broad objective of this 

research is to discover a theory called 'Social PEN Structural 

Theory of Change'. The social construction of the theory is value 

addition and support for the transition of 'sociology to attain 'the 

sociology of one world' as physics and chemistry advocated by 

(August Comte), (Emile Durkheim) and (Talcot Parsons) 

reinvigorated by (Olu Ogunika, 1998). The two worlds, 'the 

natural' and 'the social' can be 'mirrored and inverted' to give 

perfect view of natural phenomenon to see social life. The two are 

'inseparable' and each can be discovered to 'alternate in 

periscopying natural social phenomenon' through the process of 

'social scientific research'. So, our quest for better description of 

the social world should be as 'inside outside sociological'. (August 

Comte, 1986), (Popper, 2005)  

          A coin has head and so it does tail and the two are 

'inseparable', same as the 'Sun and the planet earth'. And so, 'social 

phenomenon and natural phenomenon can be alternated to see 

back forward social world'. This study obtains social value of 

Atomic properties through 'deductive-grounded theoretical 

approach' by 'abstracting and inverting' the concepts from 'Atomic 

property' while 'periscoping and inverting' social phenomenon for 

study as 'themes and sub-theme' to enable us define and to give 

sufficient description of a phenomenon for 'operationalization and 

social scientific theorizing' for sociological  practice. It's a cutting 

edge research of reversing Atomic properties in chemistry to say 

more about human social action and interaction, periscoping 

physico natural science phenomenon to say more about human 

social phenomenon; action and interactive situations. (August 

Comte, 1986),(Popper, 2005)  

          Specific Objectives: This research examines the following 

research questions to achieve the overarching objectives of the 

research: 

          i) What are the conflicting forces which Montesquieu called 

vis a tergo?  

          ii) What are the social energies which drive society 

gradually to emerge from its previous form ?  

          iii) What energized change in social structure from point-to-

point, it's classification, structure and elementary form? 

          iv) Can we also make classificatory and/or categorization of 

the basic constituents of force that drives social structure?  

          V) Whether or not the force which moves the society has 

classification, structure and elements? 

          vi) How can social PEN structural theory of change explain 

Covid-19 pandemic and it's consequential effects? 

          vii) Can we test the efficacy of the Social PEN structural 

theory of change to examine suicide as a social phenomenon 

among the subcultural Pluralist in the society? 

 

 Social PEN Theory; Basic Assumption: 

          The Sociological theory of Atomic PEN Structural change 

typically holds that every change is informed by social PEN 

structures made up of three powerful but independent human 

elements. They have shape and space within them and are 

mutually connected to enable change for social progress. When 

one of this social elements changes in behaviour, i.e. P, E and N, 

it informs structural change at social PEN level and when social 

PEN level interaction takes place with other structures, that 

structure will transit to Personian middle principle of structural 

change to inform macro structural change of functionalism to 

bring about a system due to changes at different levels of social 

PEN-micro-middle range-macro system chain of structural 

changes. Within this context, any kind of change takes place in the 

socio-economic and political life.(Olu Ogunika, 2008). 

          Corollary to this, the first level stage is so crude to ordinarily 

conceive or notice as social PEN invisible and are indivisible. The 

fact that sociologists construct sociological theories utilising 

natural, physical, phenomenon to explain human social actions 

and interactions and to give sufficient description of the 

phenomenon in sociology connotes 'sociological transplant' of 

natural phenomenon to interpret social behaviour as social 

phenomenon to see aspects of human life; Durkheim and Mauss, 

M, 1703), (August Comte, 1986), (Popper, 2005). Oftentimes, 

people wonder why institutional change is difficult to be achieved 

in most fragile societies of African. There is seemingly no 

commensurate structural change for money expended. For 

instance, in Africa where a nation appropriates Trillions of 

Protoneous (P+) capital funding for the execution of policies and 

projects that should bring about structural modifications with 

recurrent expenditure to ensure credible population with sound 

electroneous (E-) human resource for building capacity among 

other things and yet could hardly account for desired structural 

change upon appropriation of such protoneous (P+) element of the 

social PEN for change to the next stage in progressive change 

chain. (Putnam R. 1983), (Emile Durkheim 1938). 

          This is because such activities are handled and managed by 

public trustees who are electroneously (E-) drained, socially 

fractured and reckless in the administration of public trust and who 

could hardly understand the working of the system, its complexes 

and dynamic structures to bring about development nexus and the 

failure of the social neutroneous (N) to calibrate the system for 

change. Most societies end up swinging and sieving resources for 

no commensurate structural effect for social value and utility and 

hardly can one see an output that is social PEN equivalent in 

structural change around social economic and political circles. 

This quagmire would continue unless and until the social 

Protoneous (P+) element of social PEN are managed by 

electroneously (E-) empowered citizens devoid of being 

protoneously reckless or incapacitation of those who were 

entrusted with public offices as managers and leaders to guarantee 

and improve on social neutroneous (N) for perfect calibration of 

the normative cultural standard to checkmate excess and 

shortcoming of human in the society for change. (Blumer H. 1962) 

(Blummer, 1969), (Talcot Parsons, 1937). 

          The social PEN structural theory of change assumes that 

individuals create structures with pattern around them. (Talcot 

Parsons, 1951). These structures oftentimes, affect the individuals’ 

lives and consequently, amplify their behaviour and that of others. 

The social PEN Structure is inherently built in our everyday lives 

and it allows series of social actions to enable interactions and 

subsequently form patterns of interpersonal relations to take place 

within social structure. (Mills J.S and Taylor H. 1974, [1869) 

(Robert K. Merton, 1968). Individuals consciously or 

subconsciously create series of social PEN structures through 

interaction on daily basis. Such structures, in their inverse form 

affect, shape and control their lives.(Haralanbus and Holborn, 

2008)(Mead, G. H. 1934)(Marx Weber 1947).  

          This social  PEN structure has pattern, behaviour, shape, 

size, orbit and the strength of relationship with other forms of 
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social existential in their respective classes of configuration to 

ensure building patterns to define the social nucleus which rests 

on the social orbit in our social relations with others. (Karl Marx, 

1964, [1840]). The theory also assumes that, since those Atomic 

structures have patterns, they could have the capacity to define any 

social phenomenon. Any phenomenon, with the characteristics of 

an Atomic PEN structure is fit for scientific investigations and 

hence the discovery of the social PEN structural theory of change. 

The theory also assumes that it has the social energy and strength 

(+-n) to determine possible direction of change and it can cause 

upper level change in man's life. (Haralanbus and Holborn, 2008), 

(Mead, G. H. 1934) and (Marx Weber 1947). 

          When the social  PEN structure of social protoneous (P+) 

capital  disintegrates,  and the social energy of the Electroneous 

(E-) human resource diminishes or in a state of extinction, then it 

is practically impossible for the social Neutroneous (N) norms  to 

calibrate the social system to suggest change in the directions of 

the society. Then the society would begin to experience 

dysfunction and as a result human society is bound to face failure 

of its basic constituents; its laws and rules because the social P+ is 

lone and incapacitated to form and combine social capital by way 

of collective conscience and representation of the social system 

due to insufficient, total absence or diminishing state of the social 

electroneous E- manpower as social energy and driver for change. 

(Robbert D. Putnam etal 2003), The society and its constituents 

that were built on the basis of mutual consensus transit from its 

normal stage to a gradual and lone- pathological and in another 

sense push society to what (Durkheim) called Anomie conditions 

with the aid of PEN social energy of (+-n) to experience failure: 

(Robbert D. Putnam, etal 1995), (Emile Durkheim 1957). 

          This change is relative to the group's social bonding 

reflective of social PEN structure and this viewpoint has been 

corroborated by (Putnam R. 1983) and no further friction or 

anomie will take place. This is what (August Comte, 1986), 

(Spencer H. 1971) (Darwin, C. 1968) (Douglass, J.D. 1967), refer 

to as structural 'disintegration' to cause 'differentiation' and 

transformation as by-product of social dynamic density of the P, E 

and N. All  of these conceptual variable contents of social change 

will take place within a structure called social PEN structures that 

are Atomic in nature with the social energy to cause change in the 

activities of man in relations to other social phenomenon for 

further change of the society.(Emile Durkheim, 1934), (Hogan, M. 

O. 2006), (August Comte, 1986). The social PEN structural theory 

of change provides context for explanations of these social 

activities and it remains the framework for the explanations of 

structural and social integrations. The social PEN structural 

analysis gives sufficient descriptions of an informer for structural 

transformation everywhere, irrespective of where you are, who 

you are and it takes the form of social context, but relative to 

system of analysis at anytime. It facilitates change at Atomic PEN 

structural level and has inherently built-in mega structures; social 

institutions (socio-economic and political life) to suggest further 

stage of development of the society or social system as the 

structural functionalist want us to believe. Theorizing on social 

PEN structure of change has provided a means to give sufficient 

descriptions of other social phenomena and their behaviour, which 

are potent enough to cause further changes in social life. It also 

gives more reasons for why and how a society changes, as well as 

offering an explanation on its complexities and dynamic density 

conditions for the changing nature of man and his environment as 

an influencer to inform upper layer progressive changes within the 

ecosystem. (Emile Durkheim, 1938)(Spencer H. 1971) (Darwin, 

C. 1968) (Douglass, J.D. 1967)(Putnam R. 1983).The social PEN 

structural theory of change argues that every individual contains 

social energy within him which denotes (+) and (-) to facilitate and 

define the directions of social actions to inform social relations and 

pattern for social relationship to happen and they are built through 

social conversation. Man consciously or subconsciously builds 

patterns upon patterns every day to suggest structural change in 

the society. See examples below: 

 

 Social PEN Theory; Power Outage and a Man in the   Dark 

Spot   

          In our subconscious mind we get into dark places such as 

rooms, throw an object, say on the bed, and in our subconscious 

mind, we know where exactly that object would get to drop despite 

the fact that the room is dark and objects are invisible in darkness. 

We hold the belief that they are sociologically visible and we can 

relate with those social PEN structures that are Atomic in nature 

and conveniently so in their existence as social reality, (Emile 

Durkheim, 1938). Conversely, a stranger may not notice such 

structures that are highly Atomic to allow social   relations due to 

their invisibility as the stranger lacks relations to those structures 

which you have socially constructed over time and sustained with 

perfect relations on daily basis through social interaction simply 

because, the stranger was not part of the active construction of 

those social PEN structures which you had constructed around you 

or in your house, office or inside your car.  

          They are invisible to the eye, but they exist as real and the 

mind can imagine them sociologically:   (Mills, J.S. and Taylor H. 

1974). Also, they are inherently built, in fact the social Atomic 

PEN energy of (+-n) is to determine the directions of such 

structures and as well indicate perfect change due to the social 

forces which they fused into mega structures and they sustain 

them. The room, as a social system of relation to man, enables 

building structures that is Atomic and interacting with objects 

around you. Eventually we construct social PEN structures for 

changes to happen in our rooms and around us. That makes social 

PEN structural social forces of (+-n) as a social phenomenon.  

(Mills, J.S. and Taylor H. 1974),  

          The structures cannot be seen with eyes for apparent lack of 

light, especially in darkness, but we still relate to pick anything 

kept in that room which a stranger cannot and as support for sense 

perception to enable such physical interaction in spite of the fact 

that your stimulus are active. Because of the social forces of (+-n) 

of such structure as it exists even in darkness (invisible with its 

existence as indivisible), yet our eyes which cannot see in darkness 

recognizes such social PEN structure around us and allow 

interactions with them. You may conveniently get into your room 

when there is power outage and when the room is dark and pass 

through to get to your bathroom and even get to pick your tooth 

brush but a stranger may not achieve such relations with objects in 

your room. All these happened because you had constructed 

invisible structures with relations on daily basis and you sustained 

them to produce tremendous meaning and to continue to exist as 

real even in darkness. (Rex J. Tomlinson S. 1979), (Zimmerman, 

D. H 1971), (Zimmerman, D.H and Wieder, D.L. 1971), (Spencer, 

H. (1971)  
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          The theory shouldn't be misconstrued for Micro sociological 

emphasis because Interactionists such as George Herbert Mead, 

William I. Thomas and Herbert Blumer could only explain the 

interpretations of structure in symbolic way and were silent on the 

constituents of its composition. Those symbols are still objects that 

can be seen, but beyond that the social PEN structural theory of 

change confirms the existence of a structure built on the very 

foundation of Atomic property. They exist and have the social 

energy as power of change to dispute microsociologists’  claims 

at the level of 'meaning and symbol'. Symbols are built upon 

Atomic structure and meaning is produced through social relations 

to further produce symbol with meaning, but the sociological 

theory of PEN structure argues that those meanings and symbols 

are generated by the members of society via social PEN structures 

which rotate on its social orbit. The power of such structure 

enables the dynamics for the explanation of the relationships 

between 'man and his environment’  and those powers are 

indivisible as potent layer of all mega structures. It is neither micro 

nor macro but Atomic in nature and carries enormous structural 

social energy which enables change. It exists independent of the 

classification of the two, (macro and micro). (Spencer H. 1971) 

(Darwin, C. 1968) (Douglass, J.D. 1967)(Putnam R. 1983). Again, 

the social PEN structure can neither been created nor destroyed 

but held by very formidable social capital akin to  (Darwin, C. 

1968) (Douglass, J.D. 1967)(Putnam R. 1983), connotations of 

'sociological super glue’  as enabler for further change to occur in 

the society. For instance, in social statistics, which is quantitative 

in nature or in social scientific analysis which employs 

quantitative research, 0.5% is given as error margin at the end of 

their calculations. With the strength of protoneous (+) value, the 

errors which might have been made is taken care of in the 

assumptions of the social PEN structural analysis about a 

phenomenon. This is done because there are Atomic PEN 

structural errors which ordinarily human eyes cannot see despite 

the fact that they exist as objective social reality; same as in 

Marxian belief of social class. Members of society make provision 

to take care of that and sometimes, we approximate (ဏ) those 

values or round them up.  Those values may come in the form of 

either PEN components of the social protoneous (+) or social 

Electroneous (-) values because there are structural mistakes 

invisible as Atomic which man is bound to make as human and it 

has to be taken care of and it also has the capacity of influencing 

the direction of discoveries as either protoneous (+) moderate 

strength, high or electroneous value (-) lower obtained at the end 

of our calculations to take care of that. We always provide an 

assumption out of error because they are invisible as Atomic 

structure. (Rex J. Tomlinson S. 1979), (Zimmerman, D. H 1971) 

(Zimmerman, D.H and Wieder, D.L. 1971)  (Spencer, H. (1971).  

Thesis profile: This thesis is divided into sections and subsections 

as follows: (1) Introduction, (2) The Social  PEN  Theory, 

Balancing Natural, Social Phenomenon, a Sociological 

Handshake with Chemistry in Theorizing,  (3) Problematic 

Statements and Justifications for the Discovery of the Social PEN 

Theory of Change, (4) The Social PEN Structural Theory  of 

change: Basic Assumption, (5) The Social PEN Structural Theory 

of change; Power Outage and a Man in the Dark Spot, (6) Array 

of Sociological Thoughts: What Necessitates Structural Change, 

(7) Universe of Discourse and  Operational Definition of  Basic 

Components of the Theory of Social  PEN Structures (i) Social 

PEN Protoneous (p+) (ii) Social  PEN Electroneous ( E-) (iii) 

Social  PEN Neutroneous (n) (iv) Social PEN Energy (+-) (v) 

Social PEN  Invisibility  (vi) Social PEN Visibility and its Inverse 

Relations to PEN Visible Structures (xii) Social  PEN Structure 

(xiii) Social PEN Indivisibility, (8) The Cardinal Principles of the 

Social  PEN Structural Theory of Change, (9) Deduction is a  

Process of Reversal of Existing Phenomenon ONLY the one 

Discovered through Systematic  Step-by-Step Stages  of 

Induction, (10) Methodological Design, (11) The Social PEN 

Structural Theory of change at a Glance, (12) A Standard View of 

Social PEN Structural Theory of  Change: Suicide phenomenon in 

the Context of Subcultural pluralism (i) PEN Lone-Pathological 

Suicide; (ii) PEN Molecular Suicide (iii) PEN Elementary Suicide 

(iv) PEN Composite Suicide (v) PEN Indivisible Suicide, (13) The 

Social PEN Theory; Socio-economic and Political Fundamentals 

of Everyday Life, Social Utility and Investment, (14) The Social 

Theory of Atomic PEN Structure, its Relations to Objects Around 

Us, the Interior of a Car, (15) Social PEN Structural Approach; 

Interagency Collaboration and  Change, (16) Specimen 

Grounding; Logical Deductive  Approach of Abstraction; 

Discovering the  Social PEN Theory of Structural Change, (17) 

Social PEN Theoretical Approach and Organisational 

Fundamental, (18) Social  PEN Theory as a Driver for the 

Enhancement of Interactive Situation, (19) The Social  PEN 

Structural Theory of Change; Students' Life and its Fundamentals, 

(20) The Nomological Network of the Social Atomic PEN 

Structural Theory as the Three Class Model and (21) Critique of  

the Social PEN Theory of Structural Change. 

 

Methodological Design 
          To avoid methodological errors, the theory has provided 

enhanced deductive exploratory, but sociologically elastic to 

enable discovery, empirical testing and falsification for scientific 

checks and proof. Social PEN theory of structural change, has 

undergone series of seminars  presentations in the university and 

it is highly parsimonious of Ockham Razor like theory for 

practice. The theory has employed deductive method as research 

design to contain an integrated element of both deductive and 

fewer elements of inductive such as interviews and FGD to elicit 

data for pitfalls and chasm, comparison and possible 'transplant of 

natural phenomenon to explain social behaviour deductively' as 

the method to enable its discovery and generalization of same.  

          Human beings cannot be adequately evaluated and 

explained deductively, hence the application of modified 

deductive method or the application of triangulations; combining 

qualitative and quantitative methods with grounded theoretical 

approach. So, the inquiry which informs the design was 

deliberately crafted because we are dealing with elements of 

natural phenomenon for adequate explanation of social behaviour 

to reflect social PEN  structure with sufficient data  that are highly 

Atomic in the context of social structural change and 

interpretations of situations in the human society. Again, because 

we deal with both natural phenomenon (Atomic properties) and its 

integration to define human social world as social phenomenon 

which informs the modification of methodological approach 

which enable the discovery of the social PEN structural theory of 

change as the logical positivism advocated for and further argued 

that natural phenomenon can be studied same as social 
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phenomenon, (Kankiya, 2013), (Durkheim), (Darwin, C. 1968), 

(Douglass, J.D. 1967)(Putnam R. 1983). 

 

 Social PEN Theory: Man's Social Life at a glance  

          The properties of an Atom are reversed to periscope society 

by obtaining the social PEN structure as a social phenomenon fit 

for sociological study. It has pattern and behaviour, shape, size, 

and on its very cardinal orbit, orderly and well patterned on their 

social configuration to ease social mobility. Because it is a 

phenomenon for studies, the PEN structure has the capacity of 

causal relations with other social existential within our social 

milieu. The social PEN structure has compositions and such 

structures are defined and are in their respective classes with 

pattern to enable social interaction for possible change in the 

society. Any social phenomenon that exists within the social space 

stem from or an offshoot of social PEN structure which is invisible 

and later form combine into visible structures. 

          There exists one structural stage called the social PEN 

structure which should inform the next level stage that should 

come before any level classification which are invisible but can be 

imagined sociologically. They appear later as the reflection to say 

more of the previous form reflexive only with the P+, E- and N to 

serve as norm and a calibre for calibration of a social system to 

context and relative equilibrium, (Talcot Parson,). There are 

numerous Atomic PEN structures which we have socially 

constructed at home, offices, cars, in fact everywhere and 

everyday through social interactions with others. Some are 

consciously constructed while others are unconscious and they 

determine the direction of our social actions and interactions in the 

society. They remain socially visible but not noticed activities of 

man and inherently built into our social relationships and we 

discover them at later stage of change through sense perception 

          If society is the mirror of our existence, then, the objects 

around us are the reflection of the social PEN structures in their 

heterogeneous form at macro stage visibility and they are in the 

realm of our social existence, shaping individuals as well as being 

shaped by individuals. When information is being escalated, such 

information is at social PEN structural level because the public 

eagerly needs its consumption; for example, safety nets to curtail 

Corona Virus. When development is at PEN invisible structural 

stage of change, man doesn't notice human activities in relation to 

that development until they get to the next level visibility stage of 

actions in the development chain in the society, that is, social PEN 

visibility. Then it comes to be noticed especially, when relations 

reach what George Simmel, in Peter Kivistor, (1948) reinvigorated 

by Charles Wright Mills calls triad relations. 

          Members of the society often asked their colleagues, any 

news? The response could be �no news’ because complex 

dynamic Atomic PEN structural change is taking place within the 

social system. Until it informs the next stage, we then see or hear 

it as NEWS. Human beings carry social PEN structural energy in 

them called the social Protoneous (P+) capital with the power of 

attraction to those with inverse power of Electroneous (E-) human 

resource. When relations are established, attractions would happen 

or they may repel themselves altogether and such a dynamic social 

change can be understood from the perspective of the social PEN 

structural analysis. For example, at times an individual may have 

taken part in an interview and will be worried about the outcome. 

Sometimes it takes longer than necessary for the result to be 

announced and that delay can be explained from the perspective 

of social PEN analysis: the result is delayed because it is 

undergoing social PEN structural synthesis to enable 

differentiation to allow its integration and such action will open up 

window for further change in the society; (George Simmel, in 

Peter Kivistor, 1948). 

          Damilola, (2020) has provided social PEN structural 

perspectives to man’ s structural life circle. In his contributions to 

the social PEN structural theory of change, (Damilola, 2020) has 

argued and presented that everything around us is made up of 

Atoms. This is undeniable fact, but aside this fact, the manner in 

which it exists can explain virtually everything that exists in the 

human world down to what we feel and how we feel it.  So, he 

emphasized that the social PEN structural theory of change should 

not be mistakenly perceived as just a multidisciplinary theory and 

its resemblance to concepts we already know. Rather it should be 

appreciated for its universality in application as a basic religious 

assumption held by humans is that, we are in this life to procreate 

and  that, since Atoms also come together to build a compound; 

this is rather a fact about structural change than an assumption. 

However, its application to man's social life circle is a credit to the 

social PEN structural theory of change. We can now explain 

phenomenon that evolve around human life based on our 

understanding of the social PEN structures. The phenomenon may 

include how we choose a life partner, why we choose a life partner, 

how we exist with our life partners and down to what happens in 

the absence of our life partners. 

          This section will address the human life at a glance with 

keen interest on love, why we love, who we love, how we love. 

We have been made to understand that the numbers of social 

electroneous (E-), which are negatively charged and protoneous 

(+) which are positively charged are unequal, thus they attract each 

other. Now, for the sake of better understanding, let us bring out 

these characteristics and their representation in our love life; social                                                              

Protoneous (P+) = the male, social Electrons (E-) = the female, 

Neutrons (N) = the society. 

          The protoneous P+ (male) is positively charged and the 

number of protoneous (P+) determines the characteristics of an 

atom and partly the Electroneous (E-) it attracts. This replicates 

the belief that in some societies, the male biologically determines 

what is meant to be. Based on how equipped a protoneous (P+) 

(male) is in terms of educational background, financial capability, 

emotional stability, physical qualities and more may determine 

what type of electroneous (E-) (female) he would attract.  Like 

poles repel and unlike poles attract. In other words, opposites 

attract but without a neutroneous (N) to keep the attraction in 

balance and relative or slow equilibrium, as (Talcott Parson) 

believed, there would be chaos, misunderstanding or (Durkheim), 

anomie. The neutroneous (N) here means the society which 

includes the societal norms, consciousness, representation, value 

systems, beliefs and lots more. Protoneous (P+) wants electronous 

(E-) but the norm of the society will serve as a guide to determine  

how protoneous (P+) gets to satisfy his urge and certain societal 

expectations around cultural belief in relations to marriage: 

(Martin. R. K. 1968)  (Darwin, C. 1968) (Douglass, J.D. 1967)  

Opposite attracts, at the same time characteristics complement one 

another. This is why a protoneous (P+) charge is equal to an 

electroneous (E-) charge. A man is always in search of that 

mistress with complimenting characteristic in him. After finding 
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this characteristic, which biologically may provoke a sense of 

dominance in the  protoneous (P+) male, the society tends to 

determine how the male goes about his plan. For instance, a fact 

states that humans are sexual beings with feelings, although this is 

also applicable to animals. There are several ways to satisfy this 

sexual urge and meeting obligations as human. The Neutroneous 

(N) as societal norm then informs the protoneous (P+) male of the 

consequences of every option. For example, in the case of illicit 

sex with partner; the neutroneous (N) will inform the protoneous 

(P+) of the consequences of rape which may include becoming an 

outcaste as punishment. This then shapes the intent and purpose of 

the protoneous (P+) to seek for sex in a socially acceptable 

manner, beginning with the first approach to the female. 

          The application of this theory to human life is relatively 

circumstantial. It may differ across cultures, country, region and 

beliefs of human as some of these roles may change, i.e. the female 

being the protoneous (P+) and male being the electroneous (E-) 

may be a relative thing and value laden.  Aside our love lives that 

have been used to explain the social PEN structural theory of 

change, other events that surround us in life also follow this 

pattern. If you investigate closely, there is always a presence of a 

protoneous (P+) and an electroneous (E-). While the neutroneous 

(N) may remain constant to be the society, the protoneous (P+) 

and electroneous (E-) may take different forms. For example, there 

can be inanimate objects in form of an opportunity and it could be 

a decision. Thus, everything is not just made of an atom, 

everything can be explained through the sociological lens of their 

existence as socially PEN reinvigorated and structurally so atomic; 

this analysis is to the credit of the Social PEN Structural theory of 

change, (Damilola, 2020),(Dean, H. 1991) 

          The Social PEN structures can be defined as the total sum 

of the reflections of individual's social activities carried out 

consciously or subconsciously to create structures which are 

difficult to comprehend but are there in their existence in their 

social reality. It is a man's creation and he further sustains them to 

enable relations with those structures on daily basis and his 

relations to those structures produce tremendous meaning. 

Individual’ s social activities are both social PEN visible (seen), 

social PEN invisible (unseen) and social PEN indivisible (it is 

there as social reality), (Talcott Parson, 1964). 

          For a society to discover positive structural change for 

development, that society must begin  to empower her 

demography (population, young and old, male and female) with 

social electroneous (E-) human resource for credible work force to 

have the rightful human resource components to drive the system 

and to achieve perfect social  PEN structural change and 

configuration as either solution to socio-economic problems or  

organizational one  as propeller to suggest change. The society 

must see reason for the things around them and their relations to 

other things, both seen social PEN visibility and unseen social 

PEN invisibility in relation to social, economic and political life. 

They form the following propositions thus:  the PEN structure is 

ordered and consistent on its configuration held by the social 

orbitous to define a social system. It enables social phenomenon 

to move from point to point due to its social energy (+-n).  

          Social  PEN structure has provided a description for 

continuous change in the structure of a social phenomenon as a 

result of  complex dynamics of social  PEN structural strength of 

(+- and N) to enable synthetization of concepts and elements to 

inform the upper level change of social phenomena. 

          Social PEN structure gives sufficient description of the 

basic elementary form of change as foundation to inform other 

changes and the constituent of the structure of any social 

phenomenon is made up of social PEN fundamentals. 

          Social PEN structure contains social energy (+-n) for the 

description of any social phenomenon and to determine its 

subsequent direction, largely due to its phenomenal nature of 

having characteristics, classification and enables social mobility. 

It has stratification system, allowing social coherence (cohesive 

nature). It has classes, enables differentiation and promotes social 

integrations as well as social disintegration. It has homogenizing 

and hetrogenizing social energy to cause further change in 

behaviour of a social system in the change series. 

          Social PEN structural theory has the capacity to explain 

complex social interactions and dynamic density of a social 

system and it indicates the bearing and direction of change in 

behaviour (+- and N) with the interplay of social P+,-E and N. 

Social structural forces of (+-n) is so formidable to synthesize 

elements and concepts and to ensure social bonding among 

complex elements to form and combine and potent to inform any 

structural change to Macro stage and it’ s inherently built in all 

social structures irrespective of the stage in change series. 

          Social PEN structure can socially be imagined, same as 

(Charles Right Mills,) did in his approach called sociological 

Imagination’ . Social  PEN structure is inside outside sociological, 

a process of alternating, reversing and inverting to blend natural 

phenomenon and social phenomenon to periscope  back forward 

social world. 

          We can also search and make classificatory and/or 

categories of the constituents. However, upon conception of 

'things' or scenario like this one, which appeared to have 

characteristics of a social phenomenon, then, it is socially potent 

for scientific test. The social PEN structural theory of change has 

employed deduction approach in sociological theorizing as 

popularized by (Karl Popper's, 1959) in his interrogation and/or 

investigation for discovery to enable us make inference and or 

generalisation by reversing against the properties of an Atom in its 

reverse form. It is able to provide us with perfect explanations of 

the human behaviour, social actions and interactive situations; 

(Karl Popper's, 1959). Ab-initio, we searched for that ‘thing’ 

which enables human society to change from its very original form 

i.e. (its ontological first layer basis), especially, the one which 

enables progressive change of human society from one stage to 

another. 

 

Array of Sociological Thoughts: What Necessitates Structural 

Change  

          Luke, (1973) quoted Durkheim in his thesis on "the 

sociology of knowledge" as he advocated the need for 

classification such as providing categories of unknown 

phenomenon (x) into its very composition with causal effects on 

other structures to effect further change of the society as a result 

of social interactions which enable them construct their own 

society by themselves to ensure positive change as consequential 

effects.  

          August Comte, though inductivist, compared to Karl 

Popper's process of deduction has reasoned on the concept of 
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classification of variable contents in a socially coherent theory 

such as social Protoneous (P+), positive social value of capital, 

social Electroneous (E-) negative social value of human resource 

and the social Neutroneous (N) as social calibre as the necessary 

forces which drive sociological theorizing of the social PEN 

structural theory of change. Classification here represents the 

elementary form of the social Atomic PEN structural theory of 

change to project human society or any social phenomenon from 

its simpler form into another form characterised by social dynamic 

density and complexity. (Hogan, M. O.  2006), (August Comte, 

1986)(Spencer H. 1971). 

          Durkheim has also consistently acknowledged the fact that 

human society has its very first source", but he could not explain 

further to the level of its social and objective constituents, 

including the dynamic density of society. He strongly maintains 

that "society has its very first source". However, attempt has been 

made to discover the very first source enabled by the interactive 

webs of social PEN structure that is highly Atomic in its 

disposition facilitated by social PEN force of (+-n)  to create 

pathways for the emergence of a social system called the society 

by employing deductive approach which subsequently provides a 

pedestal for theorizing on the sociological theory of Atomic PEN 

structural change. Corollary to the above, Durkheim has also 

acknowledged that there are collective forces which moves the 

society to inform change, but he did not provided categories of 

their social disposition such as social (P+, E- and N) which August 

Comte has also considered as the basic thing a social scientist 

should do while postulating a sociological theory; (August Comte, 

1986), (Popper, 2005), (Putnam R. 1983), (Emile Durkheim 

1938). 

          Luke, (1973) also, quoted Durkheim while saying that there 

are forces which objectified and projected things into another 

thing. Similarly, he could not also bring to our sociological notice 

the social energy of Atomic PEN structure of the (+-n) as the 

forces which change human society from one form to another and 

from times-to-time. Durkheim has done classical work as 

evolutionist and as structuralist who believed in the logical 

positivism. However, he did not also provide the strength of (+-n) 

which he should have ideally told us the direction of mechanical 

to organic society. He ended up giving its caricature 

(distinguishing features) as the society changes from simple to 

more complex one. Again, he also failed to tell us the basic and 

elementary constituents of its elementary forms of what he 

discovered to be known as mechanical society and what actually 

projected that society to see the light of the day and its sociological 

fundamentals to provide for the strength to determine the direction 

of change as (+-n) as social energy which moves mechanical 

society to an organic solidarity. (Karl Marx and Engels, F. 

1950[1808]) (Auguste Comte, 1986), (Robert K. Merton, 1968), 

(Emile Durkheim, 1957). 

          Like Durkheim, Montesquieu also called what moves the 

society as vis a tergo, (force which moves the society forward), 

but the atomic PEN structural social energy is the force which 

ignites change and it is inherently built  in any social relationship 

in the society as it forms and combines the (P+,E- and N) and has 

the capacity of collective representations of the atomic structure  

as a social phenomenon to form  the basic and most primary form 

of Atomic PEN structural change. Its constituent was discovered 

by the sociological theory of Atomic PEN structure of change to 

be synonymous with what Montesquieu referred to as (the vis- a-

tergo). Atomic PEN structure is the most fundamental secret 

behind the elementary forms of dynamic density of the society and 

it is the same Atomic PEN social energy which enables Comteam 

Teleological stage to move to Metaphysical and later lead to the 

discovery of the Positive (scientific stage). All these stages are 

built on the very foundation of the Atomic PEN structural social 

energy which is inherently built on all structural changes that take 

place in the society.  It is everywhere, exists at all times also serves 

as the social coherence as well as the social fibre to enable 

elements of the society to form and combine for social mobility to 

suggest any form of change in the society, (Emile Durkheim, 

1961)  (Emile Durkheim, 1970), (Durkheim and Mauss, M, 1703). 

August Comte based his sociological thesis on "Positive science 

of empiricist traditions drawn from a posteriori understanding of 

the society from experience and sense perception. Durkheim calls 

it social facts, (as things which exist independent of an actor’ s 

views and his interpretations of social world). Charles Darwin 

drew his argument from "evolutionism-bilogizing the human 

society". Herbert Spencer has done classical work on "Social 

Contract, homogeneity and heterogeneity". However, none of 

these philosophers was quick to notice or particular about the 

elementary form of the P+, E- and the N components of the Atomic 

PEN structural social energy which are inherently built into what 

Montesquieu calls "vis a tergo in Montesquieu’ s connotations, 

especially in relation to its structure, shape, uniformity, constituent 

elements or variable content, composition and strength of a social 

phenomenon. Until the sociological theory of Atomic PEN 

structural change was discovered through deduction, there was no 

explanation on the effect of its deduction of being an objective 

reality of the social Atomic PEN structural theory of change. 

Durkheim has strong conviction of the fact that all societies and 

those that hitherto existed have their very first source, but he did 

not provide further explanation on their composition and 

directions for change and why.(Emile Durkheim, 1961), (August 

Comte, 1986), (Spencer H. 1971). 

          The social Atomic PEN structural theory of change has been 

able to give sufficient description of that first source by providing 

its constituent components as the social protoneous (P+), social 

electroneous (E-)  and the social Neutroneous (N ) as the 

elementary form of anything that is said to have existed and its 

basic constituents of  social energy of determining its directions as 

(+- and n) which drive the society forward at the very beginning 

as it is the first source to enable evolution from one stage to 

another. Now, the compelling questions are these: What are these 

conflicting forces which Montesquieu calls, vis a tergo? What is 

gradually emerging from its previous form?   What is that previous 

form?  

          Albeit, Montesquieu also aptly noticed that society emerged 

from its previous form and that is reminiscent of the Atomic 

structural level synthesis to inform further level change in the 

society. We have given example on students behaviour of asking 

questions as; “ any NEWS on results? The response: No NEWS; 

no news because, the results are undergoing an Atomic PEN 

structural synthesis of social PEN  invisibility, until it transforms 

to the next level of progression by the dynamic density and 

interplay of  the social PEN to cause further change to the level of 

students notice via the notice board of social PEN visibility. 
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The sociological belief which Herbert Spencer acknowledged is 

that society is not static, but rather dynamic. The social PEN 

structural webs that are Atomic which according to 

Montesquieu’ s description means (conflicting forces and/or vis a 

tergo) which are formed and further coil to one another to enable 

social dynamic situations to come into play and possibly cause 

further change in the society. (Hogan, M. O.  2006), (August 

Comte, 1986)(Spencer H. 1971). 

          To have an all encompassing understanding of structural 

change, individual members of the society are to identify not only 

the social PEN structures, but should also establish the strength of 

the (+-n) to enable the society to discover facts and direction about 

any existing social  phenomenon in it. 

          We hear of mechanical and organic society and/solidarity as 

well as the Gemeinscheft and Gaselscheft, but we never heard of 

their possible directions in terms of their strength. This is a huge 

sociological Lacuna (gap) in structural change for the 

development of the society and measuring the strength as (-+n) 

values until the social Atomic PEN structural theory of change 

emerged from the weaknesses of the structural functionalist 

perspective. 

          Social Atomic PEN structural theory of change presents 

three components to define any progressive stage in the history of 

man and they are represented by the social (P+), the social (E-) 

and the social (N). These structural components rest on their very 

orbit and held together by social nucleus to define the 

characteristics of social actions and negative situation to inform 

further change within a social context. It is the most primary level 

change to allow mechanical changes to take place and they have a 

disposition of being independent with the capacity of 

interdependence because they can neither be created nor destroyed 

but contain in them the capacity for + or - structural change to 

affect the society just like the Durkheimian 'social facts' but atomic 

PEN structural change contains the social energy for social 

transformation and has properties, structures, space and behaviour 

for studies; (Emile Durkheim, 1961), (Emile Durkheim, 1938). 

          Durkheim could not trace the origin of a form of previous 

society that created pathway for the emergence of mechanical 

solidarity which the theory of Atomic structural change seeks to 

address. In all sincerity, I bow on my sociological knee for 

modernist scholars like Durkheim, August Comte and 

Montesquieu, but society remains dynamic and we must continue 

from where they stop as a clarion call to the service of humanity. 

However, the fact remains that, there is paucity of knowledge and 

social pitfalls which define sociological lacuna of the modernist 

scholars. The theory of Atomic PEN structure has been able to 

change the narratives by providing counter narratives to build into 

sociology as mega narrative for the description of Atomic PEN 

structural change. This is sociology and its fundamental principles 

of theory construction for the attainment of the 'sociology of one 

world' as physics and chemistry advocated by (August Comte, 

1936), (Emile Durkheim, 1961)  (Emile Durkheim, 1938), (Talcot 

parsons, 1957).  

 

Universe of discourse and Operational Definition of Basic 

Components of the Social PEN Theory  

          The theory identifies three PEN stages of change to enable 

any possible change to take place and these stages are formidably 

held together by an Atomic PEN structure called the social energy 

as a driver for social change and transformation (+-n). They 

maintain their social relationship on their configuration firmly 

held by the social orbit. Individual socio-cultural background in a 

diverse social grouping is seen by the social Atomic PEN 

structural theory of change as the social nucleus which holds and 

defines the fundamentals of existence of individuals. The three 

stages are independent and interdependent as well and therefore, 

regarded as prerequisites to inform any possible change in the 

human circle thus: 

 

i) Social PEN Protoneous (p+) 

          Social protoneous (P+) with positive value denotes the 

funding or capital for integration and to ensure capital support 

grant with social energy of (+-n) which moves the society towards 

the positive directions. It contains social energy to allow 

differentiations and integrations of the social PEN structure and 

any social event with positive connotations or direction for 

attraction. 

 

ii) Social PEN Electroneous ( E-) 

          The Social Electroneous (E-) with negative social value 

denotes the  workforce, human resource element or capacity as 

driver for change as  social energy which moves the  social  PEN 

structure toward either positive or negative directions for the 

social neutroneous (N) as social norms  to further calibrate the 

society to social context and relative equilibrium to ensure 

progress of mankind .  

 

iii) Social PEN Neutroneous (n) 

          The social energy of Neuroneous (N) with neutral social 

value of calibrating the social system and its synthesis in social 

relationship ensures social progress of diverse PEN structure as a 

driver for change. The Social Neutroneous power (N) serves as 

stabilizer and it plays catalytic role to ensure perfect social 

connections for the (P+) and (E-) to interface on their social orbit 

and configurations to pattern to inform upper layer change in 

social interactions. 

 

iv) Social PEN Energy (+-) 

          The social PEN (+) shows positive direction of change. 

Structural change due to industrialization or improved social, 

economic and political life for IT driven is positive (+) PEN 

direction. Lawyers win cases over an opponent counsel in a 

lawsuit provided he/she has the electroneous E- human resource 

because E- social value provides the capacity for management as 

he will be too meticulous to identify the directions of the case (+) 

or (-) and the catalytic strength of social Neutroneous (N) to 

facilitate and calibrate the directions of the case and further 

recalibrate the issues and facts raised in a case to provide path way 

for winning their cases. 

 

vi) Social PEN Invisibility  

          Have you ever heard of an individual member of a society 

wondering and asking or commenting, he doesn’ t have the 

knowledge of why it happened that way? He may not know the 

reasons because an individual’ s mind was at subconscious level 

when he was actively constructing the PEN structural patterns that 

are Atomic in nature with causal relations to other structural 

patterns with social energy in them. When social protoneous (P+) 
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capital funding, electroneous (E-)  human resource with social 

neutroneous (N) structures as synthesizer are constructed  to have 

causal relations with other protoneous (P+) structures, then the 

structures would be compounded to change its compound to 

another form i.e. change. Then the Atomic PEN structural theory 

of social change and the outcome would be visible.  For instance, 

private, public sector institutions would have nipped in the bud 

any social problem with enormous consequential effects on human 

if it has shown signs of escalation of any anti-social vices, because 

they are structurally social PEN unseen, human are faced with 

troubles around socio-economic and political issues with problems 

which generate enormous consequential effects. For instance, 

health related cases as epidemic would have been controlled 

before they escalate.  

          Those structures are at their social PEN invisibility stage 

because we can hardly notice them and the theory of social PEN 

is telling us to check for those Atomic structures and deal with 

them by nipping them in the bud to restrain the escalation of such 

cases from blossoming to their social PEN visibility which at some 

sociological analysis called the macro stage of social PEN 

visibility. When they appear to be visible at Social PEN visibility, 

it will  requires enormous amount of social protoneous P+ capital  

funding in its  management coupled with electroneous E- human 

resource for its control which may require well configured and 

colossal resources both P+ and E- to manage for the  greater well-

being and sustenance  of a social system. To minimize their cost 

of control, we ensure perfect configuration of the social P+, E- and 

N for calibration of the human society. Epidemic and social 

problem may be controlled at Atomic stage of social PEN 

invisibility as precautionary measures to ensure positive and 

healthier life of human society. (Hogan, M. O.  2006), (August 

Comte, 1986)(Spencer H. 1971). 

 

vii) Social PEN Invisibility and its Inverse Relations to PEN 

Visible Structures 

          If society is the mirror of our existence, then, the objects 

around us are the reflection of the Atomic PEN structure in their 

heterogeneous form at macro stage and they are in the realm of our 

social existence. Individuals shape them and they are being shaped 

vice versa. 

          Inverse of social PEN visible structures: There are invisible 

structures around us and that is the essence of notice board and 

Television including cell phone to receive information and only 

information which had escalated from the Atomic PEN structural 

stage to cause further form of actions and in earnest for public 

consumption. When development is at PEN invisible structural 

stage of change, man doesn't notice human activities in relation to 

that development until they get to the next level stage of actions in 

the development chain in the social PEN visibility. Then it comes 

to be noticed, especially when relations reach what (George 

Simmel, 1974) referred to as triad relations.  

          Members of the society often asked their colleagues; any 

news? No news because complex dynamic social PEN structural 

synthesis is taking place within the social system. When it informs 

the next stage, we then see or hear it as NEWS. Human beings 

carry social PEN structural energy in them called the social 

Protoneous (P+) capital with the power of attraction to those with 

inverse power of Electroneous (E-) human resource and when 

relations are established, attractions would happen or they may 

repel themselves altogether and such a dynamic social change can 

be understood from the perspective of the social PEN structural 

analysis of change. For example, at times an individual may have 

taken part in an interview and will be worried about the outcome. 

Sometimes it takes longer than necessary for the result to be 

announced and that delay can be explained from the perspective 

of social PEN analysis: the result is delayed because it is 

undergoing social PEN structural synthesis to enable 

differentiation to allow its integration and such action will open up 

window for further change in the society. 

 

iii) Definition of Social PEN Structure 

          The Social PEN structures can be defined as the total sum 

of the reflections of individual's social activities carried out 

consciously or subconsciously to create structures which are 

difficult to comprehend but are there in existence. It is a man's 

creation and he further sustains then to enable relations with those 

structures on daily basis and his relations to those structures 

produce tremendous meaning.  

The theory believes that success is the product of the total sum of 

Atomic structural patterns built over time with tremendous P+ and 

E- and their causal relations with other positive chances of 

winning which individual members of the society have 

constructed over time without them realising because their 

construction is within the realm of subconscious mind. The power 

contained in that structure might have affected some other possible 

social situations with either P+ or E- to suggest its success.  

          Many people say they don't know why certain things happen 

the way they do. It’ s possible because individuals have been 

actively creating Atomic PEN structures with forces (+-n) to 

transform their lives. Has an individual ever experienced driving 

and simultaneously doing some other things in the same car? Then 

the power of Atomic structure is said to be at work at that moment 

because senses to look around has been limited and dynamics of 

Atomic PEN structural invisibility social energy exist independent 

of both micro and macro structures around man and he 

subconsciously relate with those structures without seeing them in 

their indivisibility. This is the assumptions which the social 

Atomic PEN Structural theory of change establishes as a social 

phenomenon. 

          Social Atomic PEN structure is ordered and consistent on 

its configuration held by the social orbitous to define a social 

system. It enables social phenomenon to move from point to point 

due to its social energy (+-n) of Atomic PEN Structure of the 

social P+ capital funding, E- as the human resource and N as a 

calibre for calibration and recalibration of a social system to social 

context and relative equilibrium.  

          Social PEN structure has provided a description for 

continuous change in the structure of a social phenomenon as a 

result of complex dynamics of Atomic PEN structural strength of 

(+- and N) to enable synthetization of concepts and elements to 

inform the upper level change of social phenomena. 

          The social PEN structure gives sufficient description of the 

basic elementary form of change as foundation to inform other 

changes and the constituent of the structure of any social 

phenomenon is made up of social Atomic PEN fundamentals of 

social protontous P+ positive social value of  capital resource or 

funding as a driver for social change, social electroneous E- 

negative social value as human resource/manpower or workforce 
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as a driver for social change and social neutroneous N to serve as 

calibre/stabilizer or catalyst for calibration of a social system to 

calibrate and further recalibrate a social system to context and 

relative equilibrium for social change. 

For a society to discover positive structural change for 

development, that society must begin  to empower her 

demography with social Electroneous E- human resource for 

credible workforce to have the rightful human resource 

components and to establish Atomic PEN structure as either 

solution to an organizational problems or propeller to suggest 

change and must see reason for the things around them and their 

relations to other things, both seen social PEN visibility and 

unseen social PEN invisibility in relation to social, economic and 

political life and they form the following propositions thus:  

We also use deduction for falsifications as basic characteristic of 

a coherent social theory. As we discover a new theory, then we do 

classification and enumerations of concepts to allow proper 

description of the elementary forms of the basic constituents of 

Sociological theory of PEN structural change to enable us define 

the fundamental changes discovered and  this situates it within a 

social context for public inspection. This is what is called 

deductive approach in social scientific theorizing through which 

we discovered the sociological Theory of Atomic PEN Structural 

change.  

 

Social PEN Theory; Cardinal Principles 

          Durkheim, (1912), as quoted by Steven (Luke, 1973) in his 

book “ Emile Durkheim; his life and works, a historical and 

critical study” was so severe on Montesquieu, while saying, 

Montesquieu was blind in his thoughts because he was unable to 

notice progressive change of the society. (Emile Durkheim 1938), 

(Kinsley Davis and Wilbert E. Moore 1967, [1945]). He however, 

noted that, Montesquieu was able to only notice that, ".... a society, 

contained within it conflicting forces, because, it is gradually 

emerging from a previous form and is also gradually tending 

towards another to which it will give birth and he called the 

conflicting forces which drive the society as vis a tergo", (Luke, 

1973) quoted Durkheim on Montesquieu. (Hogan, M. O.  2006), 

(August Comte, 1986)(Spencer H. 1971). 

Atomic structures can form their web from simple forms 

homogenous to a more complex heterogeneous form. This 

happens when they form webs upon webs and coiled to one 

another and that will suggest further change in behaviour or a 

social system to enable more complex structures. Thus, it can 

neither be created for its invisibility nor destroyed for its 

formidability or indivisibility but has the capacity and potency of 

(+-N) strength to cause further change in behaviour of a 

phenomenon from one form to another and also show direction as 

(+-n). This is one of the cardinal principles of an Atomic PEN 

structural change. When Atomic PEN structures collectively come 

together to form a system and their constituents form further line 

of action in the 'change chain' and the ability of the Atomic PEN 

structural theory to give description of the elements and their 

capacity to 'form and combine elements of Atomic systems', it is 

what (Durkheim, 1912) suggests which was quoted in (Luke, 

1973) and referred to as the collective representation. To a human 

society, it represents collective conscience as the characteristic 

which defines a typical mechanical or rural society.(Emile 

Durkheim 1938) (Kinsley Davis and Wilbert E. Moore 1967, 

[1945]). 

1)  The prime source of any progressive change in the human 

society is informed by its very first layer of social PEN structure, 

i.e. Atomic in nature to inform the successive stage of phenomenal 

development and the social PEN structure contains social energy 

to ensure social dynamics to inform and facilitate the cause, show 

direction of change with the capacity of calibrating the social 

system to inform the next level stage in developmental value 

chains. 

2)  There exist one stage called social PEN structure which should 

inform the next level stage that should come before any level 

classification which are invisible but sociologically can be 

imagined, but they later form and combine to appear as the 

reflection to say more of the previous form reflexive only with the 

P+, E- and N to serve as societal norms and as well a calibre. There 

are numerous social PEN structures that are Atomic which we 

have socially constructed at home, offices, cars, in fact everywhere 

and everyday through social interactions with others. Some are 

consciously constructed while others are unconscious and they 

determine the direction of our social actions and interactions in the 

society; yet they remain socially invisible, not noticed activities of 

man and inherently built into our social relationships and we 

discover them at later stage of change through sense perception.  

3) Social theory of Atomic PEN structural change typically holds 

the believe that change  in one social relationship to another form 

of relationship is due to the  dynamics density of the structure of 

social PEN with its social energy of (+-N) to facilitates the form 

and direction of social change. 

4) The social PEN structure is a social phenomenon, it has pattern 

and behaviour, shape, size, and on its very cardinal orbit, orderly 

and well patterned on their social configuration to ease social 

mobility. Because it is a universal social phenomenon for studies, 

the social PEN structure has the capacity of causal relations with 

other social existential within our milieu. Social PEN structure has 

compositions and the social structures are defined and are in their 

respective classes with pattern to enable social interaction for 

possible change in the society. 

5) Any social phenomenon that exists within the social space stem 

from or an offshoot of a social PEN structure which is invisible 

and later form visible structures. It contains social energy made up 

of social protoneous (P+) capital, social electroneous (E-) human 

resource and social neutroneous (N) to determine and facilitate 

social change.  

6) There should be a newer level of structural analysis which exists 

as real and to be sociologically called as the social PEN structural 

analysis which is utilised in sociological theorizing to mean social 

Atomic PEN structural level analysis to appear before any other 

classification because that stage is there and inherently built in any 

relations. It is something like all progressive changes of 

development. For instance, in sociological theorizing, the pattern 

to follow is: social PEN structural level analysis, micro structural 

analysis, middle range structural analysis and then macro 

structural analysis as chain of constructs to inform analysis of a 

social phenomenon and that is ontology rooted. (Emile Durkheim 

1938) (Kinsley Davis and Wilbert E. Moore 1967, [1945])  
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Deduction is a Process of Reversal of Existing Theory ONLY 

the One Discovered Through Systematic Step-by-Step Stages 

of Induction: 

          Deduction or deductive nomology as opposed to inductive 

probabilistic is a method in social scientific theorizing and 

discovery. It can be understood from the point of view of (Karl 

Popper, 1959), in his book “ The logic of scientific discovery”. He 

defines deduction as an approach in the process of theorizing to 

reverse the process of induction. It starts with a specific enquiry or 

hypothesis to test it against the evidence, rather than developing a 

theory as a result of examining volumes of data which is required 

in inductive process. Karl Popper further argues that scientists 

should start with a statement that is to be tested and clearly so. It 

has to be precise and should state exactly what will happen in 

particular circumstances.(Emile Durkheim 1938) (Kinsley Davis 

and Wilbert E. Moore 1967, [1945]) (Popper, 2005), (Emile 

Durkheim 1938). 

 

Social PEN Theory at a Glance 

          The realist are also of the belief that events take place and 

mechanisms operate within the social context of  'structures'. A 

structure is a system of relationships which underlie and account 

for the sets of observable social relationships and those of social 

consciousness. Again, structure is a set of internally related objects 

or practice. Structures are often unobservable, BUT a natural or 

social scientist can work out that they are there by observing their 

consequential and/or causal effects and their relations to social 

world. Social classes cannot be seen, but to Karl Marx they exist 

and therefore, are objective reality. This statement may suggest 

that we can validate or falsify an existing theory deductively and 

then account for the variations of its Atomic structural 

fundamentals and its relations to other things that exist in the social 

world and hence; the social Atomic PEN structural theory of 

change has emerged from the weaknesses of the structural 

functionalists and deductively inferred to social life from Atomic 

properties. (Emile Durkheim, 1938).Karl (Marx, 1978[1867]). 

The theory has demonstrated in practical terms, the variable 

elements which cause a phenomenon to change as P+, E- and N. 

It has also provided the social energy which defines its direction 

in terms of (+-n) which were perceived to be sociologically crude 

until the sociological Atomic PEN structural theory of change 

emerged as a responses to structural functionalism to better 

explain its complexes and dynamic structural density of explaining 

human society.(Emile Durkheim, 1938). 

Again, concepts such as 'structure', 'social facts,' 'vis atergo' are all  

abstract variable contents on sociological theorizing as their 

definitions are inconsistent and most social scientists give  

different meaning to them  based on their paradigmatic 

orientations. 

 

A Standard View of Social PEN Theory: Suicide phenomenon 

in the Context of Subcultural Pluralism 

          The social PEN Structural theory of change assumes that 

individual members of the society may commit suicide due to 

structural troubles in their relations with other members of the 

society, especially individual commits suicide for structural issues 

in their relations with spouse or extended family members or when 

the victim of suicide fails to meet his family structural obligations 

as a bread winner of the family. 

Emile Durkheim, (1938), employed inductive quantitative method 

to unveil four classes of suicide as Egoistic, Anomie, Altruistic 

and Fatalistic suicide. They are all caused by social issues pivotal 

on excessive social integration and it's opposite, (insufficient 

integration), excessive social regulations and it's opposite, 

(insufficient regulations). Unlike Durkheim, the social PEN theory 

employs deductive method, periscoping suicide as a social 

phenomenon by inverting or reversing properties of an Atom, a 

purely chemistry phenomenon to explain social phenomenon of 

suicide; a sociological handshake with chemistry in social 

scientific theorizing. The victim of suicide ends his life when such 

invisible structures have relations with other structural 

fundamentals actively constructed by the victim himself  as  social  

cause of his death rather than lack of social integration or 

excessive in individuals regulations in his  relations with others for 

suicide  in the society as the Durkhemian wants one to believe, 

(Atkinson, J. 1978)  (Keat, R. and Urry, J. 1982) (Karl Popper, 

1959), (Tanyintoo etal, 2011 : pg16-21), (Haralanbus and 

Holborn, 2008). 

Again, married people may commit suicide if the foundation of the 

marriage is built on social PEN invisible structural deceits or 

deformities to run into a lone-pathological suicide as a victim. 

Hence, lacking social protoneous P+ social value of capital to 

settle bills as expected or structurally lacking capacity to manage 

marital issues or incapacitated to handle family responsibility for 

the survival of the family can cause suicide. In marriage, resources 

are essential for sustenance. When the husband becomes 

Protoneous P+ capital drained in terms of earning or loses his job, 

then there would be a lot of frictions in the family structure due to 

structural pressure which may in the end, push victims to end life. 

Some people camouflage as social protoneously P+ person with 

tremendous social value of capital to shoulder responsibility to 

ensure change in the structure of the family and to transform the 

wife’ s life, but ended up in falsehood and deception and the 

partner later realises at the stage of social PEN visibility to 

discover the man’ s source of income is illegitimate or jobless, but 

concealed to the wife and lured her into the institution of marriage. 

(Atkinson, J. 1978)  (Keat, R. and Urry, J. 1982) (Karl Popper, 

(Haralanbus and Holborn, 2008). 

Similarly, married women who were married for too long without 

children also ended up committing suicide. However, the social 

PEN structural theory believes barrenness or sterility of the wife 

may not be the cause of suicide. There are social PEN structural 

issues that are invisible to the people or far relations, but 

apparently visible to the victims such as rejection by the husband, 

his family or troubles with in-laws create tension which may have 

cumulative structural effects which are socially PEN invisible 

leading to suicide  condition, (Haralambus etal 2008).  

Furthermore, the social forces of (+-n) and their continuous 

relations to such structures, define their social activities as well as 

social happening around them. The individual members of a 

society further recreate invisible structural breeds that are so 

severe to cause the phenomenon of suicide. An individual member 

of a society commits suicide; especially those whose relationship 

with others recreates invisible social PEN structural deformities 

tend to commit suicide. An individual may also commit crime of 

suicide due to unfavorable group relation in which there are 

responsibilities to perform as member, but suddenly became social 

electroneously (E-) drained in his human resource capital element, 
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hence becomes incapacitated to commit crime of suicide. 

(Atkinson, J. 1978)  (Keat, R. and Urry, J. 1982), (Haralanbus and 

Holborn, 2008). 

On the meaning of suicide, (J.D, Douglas, 2008) in his thesis, 'the 

social meaning of suicide' provided classes of suicides and 

emphasised the motive and the meaning of individual taking his 

life. Suicide, he said, is committed for one of the following 

reasons: suicide as a “ way of achieving fellows’  sympathy; 

suicide as a means of making revenge by making others feel guilty.  

However, (Jean Baechler 1979) quoted in "Sociology; themes and 

perspectives" in his thesis, 'suicide as a problem solving' who built 

on Douglass’  approach to suicide, further noted, there is escapists 

suicide, (Haralanbus and Holborn, 2008). 

The social PEN theory argues that an individual ending his life in 

suicide mission is an attempt which emanate from perceived 

invisible structures of relations with others, which are formed and 

combined by the victim himself alongside his social relations. This 

defines his belief,  frustrations, anger for loss of close relations 

with higher protoneous P+ social value of capital as support and 

pillar for his livelihood, hence ends life as he is incapacitated to 

survive as a lone individual in the society. Individual may commit 

suicide due to huge loss of valuable assets or properties. As loss 

produces Electroneous E- and individual becomes E- drained, 

lacking in human resource element, he opts to commit suicide. 

Suicide may be for religiofication, typical of social PEN molecular 

suicide (Eric Hoffer 1967) connotation on 'the thoughts on the 

nature of mass movement'. 

Thus, some people take their lives for intolerable situation. Some 

waste life for response to grief about the loss of something loved 

as close relations. Suicide may be seen as a way of self 

punishment. For instance, when members of a subcultural 

pluralism feel they have done wrong. Baechler also provided 

another classification as aggressive suicide as way of harming 

people. Vengeance suicide is a way of making one feel guilty or 

to bring condemnation on them from the society. While citing 

examples he said, a wife might commit suicide to draw attention 

to her husband’ s cruelty. Also, there is crime of suicide of killing 

another person during the suicidal behaviour. Killing someone and 

then suddenly turn the gun onto yourself is designated as crime of 

suicide. There is also blackmail suicide; used to persuade someone 

else to change his behaviour and treat the suicide victims better. 

(Tanyintoo etal, 2011: pg), (Haralanbus and Holborn, 2008). 

However, the social PEN theory believes that, the victims have 

structural trouble as social invisibility cause of death due to 

sucidogenic structural conditions that are Atomic in nature. The 

individual’ s past and his active construction of Atomic structures 

in the present may determine and give more reasons for his future 

act to involve in suicide which is largely determined by the PEN 

social energy of (+-n) to project an individual to commit suicide. 

Durkhemian social integration and regulations are two interrelated 

social conditions which characterized social PEN structural 

dynamics, than the social cause of suicide in the society.(Emile 

Durkheim 1938) (Kinsley Davis and Wilbert E. Moore 1967, 

[1945]),  

Baechler who built on Douglass’  thesis on suicide posits there is 

an appeal suicide which is used to show others that the person 

concerned is in need of help. Blackmail and Appeal suicide 

according to Baechler is often the end pursued by those who make 

suicide attempts that either fail or are not entirely serious. He also 

provided Oblasive suicide as the way of achieving something that 

is particularly, valued by the suicide victim. It involves giving up 

one's own life to safe another person. Transfiguration as suicide is 

used in order to obtain a more desirable state to join loved ones in 

eternity. Lucid suicide further classified into two thus: Ordeal and 

Game. Ordeal suicide involves one taking his life to show others 

his bravery and Game suicide to Baechler involves taking risks for 

the hell of it. All of these classifications were done to show social 

factors, motives and meaning of suicide.(Haralanbus and Holborn, 

2008). 

The Atomic PEN structural theory of change notes the victim of 

suicide held the believe that, committing suicide has tremendous  

promise of life settlement with the hope of  life recovery and  such 

life scarifying moves is antithetical to the perceived belief of the 

wider society, provides victim the hope of  a better and just 

society. Ending such life to the victims through suicide is never 

end of life, but the very beginning of a new lease of life as born 

again, pious and self sacrificed emblem in newer form as beings.  

The present day postmodern society of ours, for the victims of 

suicides, is society full of evils and deceits built on the basis of 

worldly things with tremendous injustices and individualism. 

Hence, the individual who has formed and combined reasons 

which are socially PEN invisible structures differentiate as he 

continually relate with others facilitated by the social energy of (+-

n) to project or move him to commit suicide. 

Those structures socially constructed by the victim himself, are 

also indivisible, just like Atomic Gamma, Alpha and Betta in their 

social reality and existence. They exist and change social PEN 

structure to cause change of the uppermost or advance change in 

the change series of suicide as a social phenomenon of ending life. 

The PEN structural social energy (+-n) is formidable as 

Durkhemian ‘ cosmic forces which cause suicide’ . Emile 

Durkheim (1938) believed and had strong convictions in 

unobservable forces for projection of individual to end his life as 

(+-n) which perhaps, Montesquieu also called 'vis-atego'.  The 

victims of suicide held to a very strong faith, believing and craving 

for ending life for a better tomorrow. 

The invisible social PEN structures that are Atomic and interplay 

of PEN social energy are some of the reasons which galvanize an 

individual to commit suicide in the society rather than the 

Durkheim theory of suicide as lacking in social integrations 

(egoistic), excess regulations (Altruistic), insufficient regulations 

(anomie) or excessive regulations (Fatalism) as the causes, but 

these according to the social PEN structural theory of change are 

the symptoms and not causes. Integration and regulations together 

with differentiation are characteristics which define social PEN 

dynamics rather than the social cause of it (suicide). Suicides, 

according to social PEN theory, are the cumulative consequential 

effects of the total Atomic structural fundamentals that is invisible 

and that is why they cannot be noticed early in life for control or 

rehabilitation of the victim to forgo his nightmare of ending his 

life.  

The PEN structural force of (+-n) is the fibre which is coiled in 

those invisible structures and their escalation produces the 

phenomenon that blossoms just like epidemic for the victims to 

end lives. The individuals who commit suicide are indivisibly 

pushed by social energy associated with social PEN structure of 

(+-n). Emile Durkheim, (1897), has corroborated the fact that, 

there are unobservable collective forces which shape human 
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behaviour to commit suicide and those forces he affirmed, shared 

tremendous dispositions with social  PEN structural energy of (+-

n) that are indivisible as well as invisible and the dead body 

becomes socially  visible at the stage of social PEN visibility. 

Durkheim therefore held that there are social forces which are 

unobservable. Similarly, suicide to Durkheim is further enabled by 

forces which exist in their own class and are as real as 'cosmic 

forces', M, Haralambus, M, Holborn, (pg. 797, 2008). 

However, Durkheim strongly believed that, there are social forces 

which are unobservable as the PEN structural invisibility which 

are the structural cause of suicide as social phenomenon, but 

couldn't tell us its composition. He didn’ t also provide the basics 

and the very elementary forms of a thing as phenomenal but it 

suggests that anything is a "thing" and everything is a "thing". But 

here, a concerted scientific and sociological efforts have been 

made to establish it as a sociological gap or lacuna in social 

scientific investigations with a view to providing the basic 

constituents and classification of that which Durkheim referred to 

as a "thing”  as the social energy of PEN structure with the 

strength of (+-n) to determine direction of change in the society 

through deductive approach in sociological theorizing. That which 

Durkheim referred to as “ thing" contains social energy, it has 

classification, constituent elements, ensures social mobility, has 

structure and the homogenizing power for heterogeneous social 

setting.  

Again, it ensures division of labour, enabled by social P+, E- and 

N neutral supported by their social orbitous well configured as 

PEN structure and that "thing" is also discovered to have the 

strength to show the direction of change as (+-n) social energy in 

the study of suicide as a social phenomenon as some of its social 

causes. The social forces of PEN structure have the capacity to 

move society from one point to another and from time-to-time 

influence dynamic density of the society via social actions and 

interactive situations among members of the society.  

The discovery of social PEN structural theory of change, as cutting 

edge in the frontiers of knowledge, employing (Karl Popper's, 

1959) deduction approach to suicide phenomenon is another vista 

of intellectual project in social scientific theorizing. It is a means 

of  providing better explanations of the social cause of suicides 

accompanied by the crucial changes in the society which are 

socially invisible and indivisible social structures as direct or 

indirect social cause of suicide prompted by  the victim himself in  

the society.(Karl Popper, 1959), (Rex, J. 1974) 

The social theory of Atomic PEN structural change argues that, 

the crime of suicide as a social phenomenon mostly happened 

among members of a  subcultural pluralism who are believed to 

have more than enough Atomic structural reasons that are invisible 

but severely visible to the victims to end their lives and to later 

recover the same life in a more pious, just and formidable society. 

According to the social PEN theory of structural transformation, 

suicide may take the form of lone-pathological, molecular, 

elementary, composite or indivisible suicide. 

The actions of ending life, for example,  in social PEN invisible 

loaned-Pathological Suicide, is for structural defects to become 

long inactive but has gone obsolete and therefore, may not  play 

the role of a connector and divider of human resource (E-) negative 

social value elements of social PEN to suggest an entrenched 

integration as well as to enable the social protoneous P+ positive 

social value of capital funding  as a  driver  for institutional 

performance to dispense the required  humanitarian services  for 

the common good of all. The victim would eventually be separated 

from the system to become a lone-pathological, capable of 

committing suicide. The social PEN theory deductively explored 

and unveiled five (5) theoretically interrelated types of social 

causes of suicide and each type represents a particular set of social 

factors associated with social PEN dynamics in relations to a 

relatively high or rising rates of social tensions associated with 

structural, social PEN invisibility and complexities that are PEN 

indivisible as circumstances for ending life in the society. These 

are: 

(i) Social PEN Lone-pathological Suicide 

(ii) Social PEN Molecular Suicide.  

(iii) Social PEN Elementary Suicide. 

(iv)  Social PEN Composite Suicide. 

(v) Social PEN Indivisible Suicide.  

Human behaviour changes through social interactions. The same 

scenario is the cause of the commission of suicide by members of 

a given society. The social PEN theory is a deduction of an Atomic 

properties to give sufficient descriptions and prediction of suicide 

and provide explanations for better understanding of suicide both 

Aktulles and Aklandes a (Weberian) notion of understanding the 

social causes of suicide as well as the ‘ why and how’  of suicide 

as a social phenomenon in any social system capable of causing 

change in the crime of Suicide. (Max Weber), (Karl Popper, 1959), 

(Rex, J. 1974). 

 

(i) Social PEN Lone-Pathological Suicide  

          The social PEN lone-pathological suicide is a kind of 

suicide caused by the individual as inevitable due to the victim 

being alone while lacking social capacity to exist, cohere or co-

exist with groups as E- drained individual member of a family 

lacking human resource for coherency. The social lone-

pathologically suicide victims, according to the social PEN theory 

were naturally, born to die by suicide. When an obedient 

individual as member of a family steadily becomes truant juvenile 

or becomes pathologically lonely, he may become disobedient 

member to the immediate family to which he belongs with 

inconsistent behavioural disposition negating that of the 

immediate family members, close relations or family friends who 

cohere with him in relationship. The victim chooses to render 

support to what Helen J. Jennings (1950) referred to as 'Psyche 

group' for private personal benefit reasons rather than socio-group 

to serve social relevance. The Atomic lone- pathological victim of 

suicide eventually becomes disobedient with high sense of 

isolation than being in a group affiliation as he becomes 

electroneously (E-) human resource drained, hence lacks capacity 

of social cohesion with other members in his social relations. Such 

behavioural change happened due to the way he was handled or 

deliberately left out as socially drained to become incapacitated; 

developed severe structural hatred which is invisible through 

pretence in his group relations as structural social PEN invisibility. 

This scenario of ending life by individual as solution to family 

structural problem is reminiscent of (Bachchler) suicide, 

(Haralanbus and Holborn, 2008), (Karl Popper, 1959), (Rex, J. 

1974 as a solution to problem. 

An individual member of a society, who commits social PEN lone-

pathological Suicide, does so as he became socially incapacitated 

to cohere with others largely due to human resource drain. The 
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victim of lone-pathological suicide developed severe hatred for 

close relations with tremendous feeling of guilt for inability to 

reciprocate all the good deeds done for him by the family 

members, hence chose to end life free of liabilities through suicide. 

Qualitative data has supported this classification of suicide victims 

as not biological members of the family. He came into the family 

either through adoption or he might be fostered as a member who 

continually see behaviour of others around him as antithetical for 

his social progress, hence becomes frustrated with tremendous 

anger on either family or close relations to ensure waste of his own 

life by committing suicide. Social PEN lone-pathological suicide 

as the forceful cause of separation from them and it’ s confined to 

a specific geographical area than diverse jurisdiction of human in 

the society as the cause of the commission of suicide is reminiscent 

of (Douglass) classification as escapist suicide.  (Haralanbus and 

Holborn, 2008). 

Those who commit Atomic lone-pathological suicide had 

experienced gradual shift in family structural fibre coiled on 

social, economic or political social PEN invisible structures. It 

subsequently brings dysfunction to inform his decision to end his 

own life as a victim. However, such shift is structurally imbalance 

and it normally transit toward a particular direction of either (+-) 

of ending life. The PEN become electroneously E- drained to 

allow suicide and as well inability of the social neutreneous N as 

societal norm and calibre to give navigation of man’ s systemic 

and invisible structural decision to form and combine reasons with 

severe hatred against immediate family, friends and relations who 

the victim perceived as the social cause of his E-drained social 

incapacitation and inability to properly cohere with others in the 

society.   

The social PEN theory holds that, to reduce cases of lone-

pathological suicide, family and relevant institutions of 

government, non-governmental and philanthropic organisations 

should gear up for enhanced rehabilitation of the victims by 

reversing his antecedents while bringing the victim back to 

reconcile them with the family. They should also trace the genesis 

of the social PEN invisible structural circle for correction which is 

prime and as well deliberate for enhanced relations with friends 

and families through projects for empowerment and integration to 

built what social PEN structural theory of change refers to as the 

social protoneous P+ positive social value of capital and 

Electroneous (E-) value of manpower for enhanced capacity for 

change in behavior. This ensures members participation in an all-

inclusive developmental activity of the society for positive 

change. Lone-pathological suicide is prevalent among few and 

homogenous ethnic group members who share totemic beliefs but 

victims became lone and pathological sets of people seemingly 

incapacitated hence commit suicide due to family pressure which 

consistently became indivisible. 

 

The victim remains isolated as socially lone Atomic in the family 

or subcultural group to which he is a member. The PEN structural 

forces of (+-n) facilitate projection of their decision to commit 

suicide because they are incapacitated to have taken better 

decision for positive change to positively affect human life. They 

see life as worthless and full of evils and have severe hatred for 

family, close relations and friends. The lone-pathological suicide 

victims lack PEN social energy to catapult their social energy (+-

n) for better life due to their incapacitated social disposition as 

social Electroneously (E-) drained victims. If not properly 

managed, the suicide condition may escalate to the upper stage of 

social PEN molecular suicide as advance stage of lone-

pathological suicide.  

 

The theory assumes that, there is palpable lack of capacity and 

therefore, the victims are unable to socially cohere and the 

frequency of lone-pathological suicide victims are  negligible in 

their occurrence and are mostly seen in places that are hidden, 

socially PEN invisible as around lagoon, uncompleted buildings, 

class rooms, in the bush, on a tree or within the family. The lone-

pathological victim's cadaver would later appear as socially visible 

and the reasons for suicide is understood from the perspective of 

written notes dropped or entries on diary by the victim himself and 

reason(s) for taking life become socially indivisible. A typical 

lone-pathological suicide is committed by a lone person who is not 

peculiar to a particular group's social ideal or members, but 

happened within a family and relations that are having close ties. 

The victim may not necessarily have  historical relations to the 

immediate family of cause either matriarchal or patriarchal 

descendents but with those who he perceived as close and  budded 

in any relations and the act is antithetical to his social moves of 

relations.  (Haralanbus and Holborn, 2008). 

Social PEN lone-pathological suicide recognizes intimacy and 

immediate family as the cause of suicide than group relations. This 

classification of suicide increases in intensity as it goes higher in 

their social PEN Atomic breeds such as social PEN molecular 

suicide, social PEN elementary suicide, social PEN composite 

suicide or social PEN indivisible suicide of social PEN 

classification of suicide. However, in social PEN lone-

pathological suicide, the victim may not have direct affiliation to 

a group or groups but his relations are with family members who 

are also insignificant as he is lone and the degree of his relations 

or the frequency and intensity to group relations are limited unlike 

those who commit social PEN molecular suicides that are 

relatively having unlimited degree of group relations and its ideals 

as major cause of man's death in the society. 

 

(ii) Social PEN Molecular Suicide   
          Unlike the lone-pathological victim of suicide, who blame 

immediate family and the structural issues as cause for suicide, the 

social PEN molecular suicide victims are having healthier and 

sound relations with immediate family members and believe in 

interdependent relationship with groups and society. They become 

hopeless due to group influence to end life in suicide. The social 

PEN molecular suicide happens when men in the society run out 

of wisdom and become so easy to be persuaded, lured or deceived 

to give up life for a better life to emerge in the social PEN 

progressive stages of our existence as human society. They 

commit suicide as a demonstration of upholding group 

formidability, progress and success building with tremendous 

antecedents as antidotes which define lack of compromise of 

group ideals and consensus building.  

This class of suicide is prominent among smaller groups of 

subcultural pluralist than among social PEN elementary. The 

victims of social PEN elementary suicide may end life for holy 

cause and they are highly heterogeneous hence waste life for 

sectarianism. According to the social PEN structural theory of 

change, there are social PEN invisible and indivisible structural 
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fundamentals to determine societal dynamics and possible 

direction of suicide determined by PEN social energy which 

depicts (+-n), to determine social causes of suicide and indicate 

possible direction of individual members of the society to waste 

life. The members of the wider  society perceive life  as precious  

and animatedly full of hope for better tomorrow and too lively to 

let go than the victims who wish to cause separation for the 

ideological beliefs of sub cultural pluralism. The theory believes 

that, the individual who wishes to deliberately end his life as a 

victim of suicide, would have more cogent reasons for ending life, 

but not for flimsy, myopic and self opinionated reasons typical of 

the social PEN lone-pathological victims of suicide portrays. 

(Atkinson, J. 1978)  (Keat, R. and Urry, J. 1982) (Karl Popper, 

1959), (Tanyintoo etal, 2011: pg16-21). 

The social PEN molecular suicide comes into play when victims 

are worried for change due to higher protoneous P+ social capital 

which enables higher degree of bonding for social integration of 

their smaller group goals. The victims of  social PEN molecular 

suicide cannot render their lives alone independent of a smaller 

group decision, but they may end life in two or three as a set, 

unlike the  social PEN  lone-pathological suicide that is always 

committed by a lone victim due to family pressure, somewhat 

synonymous to 'a one  man squad'. The PEN molecular suicides 

are jointly carried out by smaller group members at the early stage 

of a group emergence as a subcultural pluralists to carve space in 

challenging constituted authority, while paralleling the societal 

norms and value system conflicting the social PEN Neutroneous 

i.e societal norms  and not at family level as the victims of PEN 

lone-pathological suicide advanced. (Karl Popper, 1959), 

(Tanyintoo etal, 2011 : pg16-21). 

The victims of molecular suicides are not incapacitated as the 

lone-pathological victims as Electroneously (E-) drained victims. 

The molecular victims were formidably held by the social orbitous 

and as well perfectly configured in their social value of (E-) human 

resource and P+ protoneous capital, yet they commit suicide for 

smaller group influence to enable expansion of such group to the 

upper most level of social PEN structural affiliation and 

development of a group goals and aspirations. The victims are 

resourceful as the P+ and E- social value wise, but lack the sense 

of self control. The victims of social PEN molecular suicide end 

up wasting their lives in the society for the overwhelming group 

influence and that has underscored the insignificance of money for 

suicide mission. It goes to say that, poverty or being abjectly poor 

cannot be the cause of suicide or the family pressure, but group 

influence blames of excessive or inadequate control cause social 

PEN molecular suicide to take place.  

The rich men are also not immune to committing suicide, but 

remain vulnerable to cause suicide in the society and even have 

greater chance of committing suicide. The phenomenon of suicide 

has nothing to do with lack of money, but the social cause of PEN 

molecular suicide is insufficient supply of and fractured nature of 

neutroneous N element as the social norms to allow an individual 

to lack knowledge, capacity and sense of judgment for nasty mind 

to become electroneously E- drained human resource to run out of 

wisdom as resource for objective judgment as the main cause of 

suicide in the wider society. (Atkinson, J. 1978)  (Keat, R. and 

Urry, J. 1982) (Karl Popper, 1959), (Tanyintoo etal, 2011 : pg16-

21). 

The social PEN molecular suicide is opposite to lone-pathological 

suicide; the suicide victims are from different family with similar 

behaviour toward ending life. They may be in pairs or in group of 

three and sometimes four molecular outfit in their numbers as 

group to hang or end lives with an interdependent mindset to sneak 

into public gathering to transit life to another progressive stage of 

self recovery for peace and social justice, which are socially PEN 

indivisible. There is life as he transit life to a more peaceful and 

secured society of human, but it’ s all a syndicated move of 

achieving subcultural hegemonic social goal with tremendous bias 

mindsets.  

Nonetheless, the social electroneous  E- negative  drained human 

resource  individual perceived  suicide as cause for  advancement 

of sub-cultural pluralism, ideological beliefs and sub-cultural 

dogmatic commitment compared to (Emile Durkheim's,) claims of 

social solidarity advanced in  his classical study of suicide in a 

highly mechanically less developed society 'modernism' in 

comparison  to the  present day society and its associated suicide 

rate in postmodern society and as the chief cause for the push for 

individual to end life akin to Durkhemian 'suicidogenic current'. 

That current according to social PEN theory is the total sum of the 

PEN current determined by (+-n) to galvanize victims to perish 

with the hope of the victims’  self recovery at another stage of 

existence that are utopian. For the victims, such appearances are 

socially PEN indivisible change of life for social progress, social 

justice and not ending of self existence. 

Most suicide attacks among the subcultural pluralist happen for 

social PEN invisible negative structural reasons, especially in the 

complex organic or postmodern societies, adding cases of death to 

existing crime statistics. It is an apparent threat to crime 

management and peaceful coexistence among members of a given 

society, mostly carried out within ethnic group and it has ethnic 

identity as coloration which depicts social PEN molecular suicide 

committed by the same or different members of ethnic identity that 

are homogeneously structured and are socially PEN invisible in 

their plan attacks as they sneak into public gathering and places of 

worship, akin to B/H suicide. 

The PEN molecular suicide occurs among relatively 

heterogeneous demographic social groupings of sub-cultural 

pluralist individuals who are socially characterized as having mass 

molecular sucidogenic social energy of PEN structure for push to 

the upper level stage of suicide. The social PEN molecular suicide 

is a synthesizer for social PEN elementary differential suicide of 

apparent structural PEN visibility and is mostly committed by the 

members of different background affiliation, but similar in their 

appearances as subcultural pluralistic society opposing   

Durkhemian Anomie suicide as the characteristics of a more 

complex and heterogeneous waste of life. (Emile Durkheim 1957) 

(Emile Durkheim, 1961), (Emile Durkheim, 1938). 

The PEN molecular suicide occur when  an individual becomes 

socially  cohered with members of other ethnic identity and  

therefore, can be psychologically manipulated and maneuvered as 

one of the characteristics which define social PEN molecular 

suicide as ineffective social bounding  for  transition to inform  the 

next stage of  molecular structural change at ease. This was evident 

in the series of the recorded cases of members of the pluralist 

society arrested before the commission of suicide attacks. Suicide, 

mostly committed by the subcultural pluralist, is the act of 

worthlessly giving off self and others as victims to structurally 
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advance the cause of its philosophy that cannot adequately be 

comprehended or defined with sufficient reasons as the exact 

purpose of worthlessly giving off life. Such a scenario is herculean 

task for crime management in the postmodern society. Any case 

of suicide committed by members of less stratified subcultural 

identity with lower intensity and complexity in their Atomic 

behaviour of say a subcultural pluralist society is regarded as the 

social PEN molecular suicide, akin to Jones town massacre of the 

Temple.   

 

(iii) Social PEN Elementary Suicide;  

          The social PEN Elementary suicide is a class of suicide 

committed by members of highly differential ethic groups but 

having the same mission in its struggle for group ideals. They are 

resourceful in terms their PEN invisible structures with higher 

degree of complexity and lower in terms of intensity of social 

homogeneity. They are heterogeneous in their looks and 

affiliation, but organized around one ethnic group from among 

themselves to carry the burden of ending life on behalf of the 

group's ideal.  The victims of social PEN elementary suicide, have 

positions of power sharing with hierarchical leadership structure 

from the most resourceful members of the large number of 

membership whose soul were rendered to group goals and 

aspirations typical of Guyana massacre of the Temple in which 

Jim John ordered the suicide of more than 918 members and they 

suddenly did so without hesitation. Social PEN elementary suicide 

is committed when the uppermost leader of the group instructed 

the victims and the victims were being prepared through 

religeofication with sermon and words of hope for disengagements 

of member's life and  to go on to carry their mission. They are all 

resourceful but some are more resourceful and wiser than others 

in burden sharing and responsibility as members of a pluralist 

society of social PEN elementary classification. (Emile Durkheim 

1938) (Kinsley Davis and Wilbert E. Moore 1967, [1945]). 

The group is highly differentiated with proper identification, 

independent and the mission of suicide is only possible by 

reasonable social cohesion as enabler for the commission of 

suicide among members who must carry the burden of ending life 

for the subculture hegemonic beliefs and goals. Others also play 

different roles of either protoneous P+ capital resource which is 

provided to members’ family in advance as inheritance or 

electroneous E- human resource or manpower, technical element 

of construction of explosives that may end life instantaneously or 

to see through laundering of resources such as illicit funding to 

facilitate their antisocial activities but somehow, faulty in either 

social neucleneous as resource and transfer element respectively. 

They are all P+ and E- configured for the commission of social 

PEN elementary suicide. They are complex and highly 

heterogeneous from different ethnic groups with similar mission 

of ending lives for apparent urge for power of controlling the 

human society. The members of social PEN elementary suicide 

may not achieve required success in their mission unless they all 

agree to cohere as group with formidability around the social 

nucleus as resource control center element of the social PEN 

structure to end lives of their members and that of the wider 

society as consequential effects of either bombing or to lure 

members of the society to the scene of blast to end life through 

social PEN elementary suicide. 

 The urge for power is at the crux of the social PEN Elementary 

suicide and they have greater affiliation to the PEN molecular 

suicide. The social PEN molecular suicide and the PEN 

Elementary suicide share similar characteristics and only differ in 

their degree of intensity regarding their heterogeneous nature and 

fewer number of PEN molecular compared to PEN Elementary 

suicide who are more complex than the later. The former is highly 

more complex and resourceful than the later relatively 

heterogeneous in comparison to the social PEN lone-pathological 

suicide. 

The social PEN elementary suicide victims and the social PEN 

molecular suicide are sometimes mixed together but the molecular 

is just a representatives of group as the group is dominated by the 

social PEN Elementary membership and the two mostly work as 

having similar ideal of working for a group ideals rather than self 

legitimated social PEN lone-pathological members who commit 

suicide as a sign to submit life to a more superior purposes.  

The social PEN Elementary suicide happens when different 

members of subcultural pluralism come together to take lives. The 

individual members may have the same group vision, but differ in 

their thoughts of what happens at the end of taking their lives, 

hence having different group thoughts with same belief system of 

religeofication among memberships. It's a kind of suicide which 

depicts transit to social PEN composite suicide with more urge for 

power sharing and domination among members and they have 

higher E- human resource element to support any kind of suicide 

operation with technical knowhow and tremendous managerial 

skill along P+ protoneous capital resource control to create 

pathways for social PEN composite suicide to come into force. 

(Karl Marx and Engels, F. 1950[1808]) (Auguste Comte, 1986)  

(Robert K. Merton, 1968). 

The degree of interactions among members is lower compared to 

the social PEN molecular members who happened to have relative 

degree of heterogeneity than the social PEN Elementary suicide 

who have more consciousness of power, leadership and 

domination around pushing the powerless or the timid members 

who are E- drained  to end life as the powerful members and 

leaders remain supra-mundane personal master of controlling the 

social PEN resource component to ensure successful execution of 

ending life in a holocaust manner to earn worldly things. The 

members are independent as protoneous P+ social value of capital 

funding and electroneous E- human resource with tremendous 

skills around IT and its manipulation for negative anti-social 

activities of social PEN Elementary suicide mission. They are well 

structured with higher degree of social PEN indivisibility and had 

an agreement to come together to work as a group to achieve social 

Elementary suicide. (Emile Durkheim 1938) (Kinsley Davis and 

Wilbert E. Moore 1967, [1945]). 

They are functional in E- human resource compared to the social  

lone-pathological who commit suicide for E- drained social value 

of resources and as well incapacitated due to family pressure and 

who always blame the family members, close relations and friends 

as the major cause for ending life through suicide mission than the 

social PEN Elementary suicide who have no business of taking life 

for family but as a result of complex sectarian group philosophy 

and  ideals; whose mission can only be completed working with 

the remnants of the social PEN molecular suicide members for the 

completion of the job of ending life.  
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The activities of such a complex group is guided by the social N 

neutroneous value of societal  norms as power to calibrate and 

further recalibrate the complex and diverse ethnic identity to work 

in harmony for the common good of group ideal. The operations 

of such a diverse group is akin to that of criminal elements who 

have bad motives with full suicidogenic social energy supported 

by the social PEN invisible structural force of  PEN (+-n) 

envisaging their group's overarching objectives and are  potential 

victims who have  goals set by the subcultural pluralism. The 

victims are highly coiled to form and combine with the aid of 

social energy (+-n) spectrum for change in the possible direction 

of PEN Elementary suicide. The theory of social PEN believes 

that, the structural formation of suicide follows; social PEN lone-

pathological suicide to PEN molecular suicide, to social PEN 

Elementary suicide, a pathway for social PEN Composite suicide 

and lastly to social PEN indivisible suicide which suggests 

progressive stages of social PEN structural chain in the change 

series of an Atom and analysis of suicide as a social phenomenon. 

The social PEN Elementary suicide enjoys more support of the 

individual leadership of the subcultural group to initiate the 

differential structural PEN invisibility to cause the crime of 

organized suicide to be performed by the few selected 

electroneous E- drained members to end their lives as victims. The 

suicide victims celebrate  their disappearance or departure as 

victims and sometimes they even compete among themselves of 

who will go first and who will lead the cause and so forth, for 

money and power sharing as the group is made up of members and 

are all resourceful with pockets of PEN molecular sucidogenic 

members who transit to form and combine to build into the 

uppermost PEN Elementary suicide group that are PEN 

resourceful and therefore, such suicide is socially PEN visible in  

structure due to their differential reactions to  goals of ending life 

to enable management and control of  subcultural pluralism. 

(Emile Durkheim 1938) (Kinsley Davis and Wilbert E. Moore 

1967, [1945]). 

 

(iv) Social PEN Composite Suicide;  

          The social PEN composite suicide has higher degree of 

independence among the membership. The victims of suicide are 

segmented into groups with increasing intensity of complexity and 

heterogeneity and decreasing in homogeneity. The members may 

not know who have the power of influence and control over them, 

but intrinsically believe in the message received to end life by 

commuting suicide. Their activities are rather becoming socially 

PEN visible because of their power, population and their resource 

as social PEN Composite that are complex in disposition. When 

they react toward their group goals and aspirations, they appear to 

be socially visible but are somewhat, separated from one another 

and have higher disposition of working with agencies and have 

membership who will play one role or another for ending lives of 

the victims and some of their members do not even know their 

objectives of being in that group due to their independence with 

less degree of interdependence, but have well structured and 

configured PEN with full social energy of (+-n) to facilitate push 

to the most upper stage of social PEN indivisibility suicide. (Emile 

Durkheim 1938)  

Unlike the PEN Elementary suicide victims who are resourceful 

but having dislocations of resource control element of social 

nucleouneous, the PEN Composite suicide have perfect PEN and 

they are well structured with functional p+, E- and N for 

calibration for successfully ending life of the victims. The social 

PEN Composite suicide occurs because their members are 

resourceful and have the full knowledge of the selected E- drained 

as human perishable waste who are burden to the consequential 

complexities of the postmodernism world and are seen as the 

instrument to bring about change in the society.  

The PEN composite suicide occur among member of the 

subcultural pluralistic group as they are resourceful of either P+ 

capital social value or E- human resource  social value components 

to suggest change in structural plans to end lives. They are not E-

drained and as well have enormous capacity to bring about change 

and such moves are directed by the power of  social PEN energy 

of (+-n) which may escalate to commit suicide ensuring group  

ideals  but there is high sense of individualism among the 

members, some for sectarianism, taking the interest of the 

subculture pluralism as their prime source of interest, some for 

power and control of the larger society after commission of suicide 

and others joined the social PEN composite suicide for money; 

some of the members are E- drained, timid and lack contact with 

reality, hence deceived and lured to end their lives for the 

entrenched selfish interest of organizing suicide and participation 

in group activities and they waste life with the hope of recognition 

that they have no desire for worldly things, but underneath is the 

moves and urge for power and control of the targeted population. 

Their behaviour is highly catalyzed and sometimes used a number 

of chemicals, drugs and psychotropic substances that may create a 

situation which provides lack of contact with reality. Members of 

subcultural pluralism who engaged in social PEN composite 

suicide suffer excessively from mental illness due to consumption 

of hard drugs capable of leading to destruction of their invisible 

structural biosystems to cause mental retardation and other mental 

disorders such as psychosis, neurosis and mental imbalance 

thereby committing crime of suicide. (Kinsley Davis and Wilbert 

E. Moore 1967, [1945]). 

This exists where the individual subcultural pluralist will have 

identity crises and self-rejection, typical of the lone-pathological 

suicide victims who consequentially found themselves at a 

progressive stage of social PEN composite suicide mission. A 

member of pluralist society who engages in social PEN composite 

suicide is strongly integrated into the group’ s ideology to the 

extent that he no longer considers his own life or the lives of others 

to be of any value. He becomes so entrenched in the group’ s 

ideals and aspirations that he loses his own identity.  Individual’ s 

life is no longer autonomous but fused into something more 

superior than him i.e. the pluralistic goals and the suicide agenda 

of the pluralist is the same as that of the Jim John's town the 

massacre of the temple.  

 

(v) Social PEN Indivisible Suicide:  The social PEN indivisible           

suicide is the highest stage of suicide committed by the members 

of subcultural pluralist with their goals and objectives. Their 

activities are determined by the social PEN structural forces of (+-

n). It is so complex and grand design to end lives of the victims in 

the society. It might be for planning purposes and characterized by 

associated features of postmodernism society. The social PEN 

indivisible suicide is significantly correlated with degree of 

civilization as well as insanity due to consumption of psychotropic 

substances by the victims to end life out of their consciousness 
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mind for indoctrination by the masterminds who have an 

overarching objective to end life for their ulterior motives as the 

social PEN indivisible suicide. (Taylor, S. 1982) (Taylor, S. 1982) 

(Thomos, W. I. and Znaniekki, F. 1919). 

Lack of hope and basic needs for survival is the cheapest source 

for victims who lack means to make daily their livelihood and 

become an instrument for manipulation, especially among sub 

cultural pluralist. The abuse of hard drugs and subsequent 

indoctrination in itself is a crime and an influencer for commission 

of further crime of suicide. The victims of social PEN indivisible 

suicide suffer tremendous consequences around social bonding in 

the society as their relation with members of the wider society has 

been weakened and ultimately broken down in the post-modern 

societies where sociological super glue for (Robert. D. Putnam's) 

theorizing on social capital is slimming down with tremendous 

threat to social bonding characterised by the sense of 

individualism as the feature of postmodern societies.  

The social PEN indivisible suicide, is being organized within an 

Atomic invisible structures of social relations, mostly among 

subcultural pluralist who have social hierarchical and leadership 

structure of PEN indivisibility supported by the social power of 

PEN (+-n) structure of protoneous P+ positive social value of 

capital funding who supply enough resources and technical 

knowhow to enable electroneously E- negative drained social 

value individuals in the society to end their lives. The theory 

believes that, those who commit PEN indivisible suicide, are 

electroneously (E-) drained with negative social value of (E-) 

human resource. There is also a social PEN  hierarchical 

leadership structure, well organised with Atomic PEN 

formidability made up of three resourcefully powerful leaders to 

support suicide activities in both funding and intelligence to 

enable suicide and its escalation. When suicide occurs, the victim 

may face instantaneous eliminations and those around may 

become casualties and suffer for social PEN disintegration and 

that affects the passersby due to explosions and may be classified 

as victims of social PEN Alpha, social PEN Beta and social PEN 

Gamma victims in the sense of victimology.(Taylor, S. 1982) 

(Taylor, S. 1982) (Thomos, W. I. and Znaniekki, F. 1919). 

The hierarchy is made up of three distinct components of social 

protoneous with P+ positive social value leader to support group 

activities with sufficient funding to sustain criminal activities 

connected to suicide. The social electeoneous with E- negative 

social value to play the role of human resource element to ensure 

intelligence support to supplement the P+ capital to ensure crime 

of suicide is committed. The Neutronous (N) social value as the 

societal norms and value systems is to calibrate the (P+) and the 

(E-) to ensure suicide or to expose suicide by pathologically 

exposing those social PEN structures to social PEN visibility stage 

before the occurrence of such crime. (Kinsley Davis and Wilbert 

E. Moore 1967, [1945]). 

Social drain happens as a result of the social construction of an 

Atomic PEN invisible structure of social relations among 

members of criminal gangs. Such structures are fluid and they 

have the capacity of social mobility. The theory holds that 

criminals are fluid with steady change in their social PEN 

invisibility to cause further criminal activities with enormous 

existential threat to peace and stability of the social system. 

Criminals, according to the social PEN structural theory of change 

commit crime within the purview of social structures enabled by 

PEN social energy for steady change in criminal behaviour that 

are social PEN invisible but are PEN visible to the criminal 

elements as they have inverse structural relations with members of 

the wider society. 

The PEN theory believes that, any form of crime is socially mobile 

with tremendous social energy for push in criminal activities to 

inform complex social PEN invisible structure for further criminal 

activities due to Atomic PEN structural social energy of PEN (+-

n) to allow further transmission of crime and criminality in the 

society due to PEN rotational characteristics in them. If crime is 

not managed and controlled at Atomic PEN stage, it has capacity 

to escalate to inform upper layer stage in criminality and the higher 

it goes the lower the tendency of control and the more complex it 

becomes to require colossal Protoneous P+ social value to rescue 

the society.  (Kinsley Davis and Wilbert E. Moore 1967, [1945]). 

Social  PEN structural theory of change argues that escalation in 

criminals activities from Atomic stage of PEN invisibility to 

visibility stage portrays criminal activities as normal and its 

occurrence would be perceived by the members of the larger 

society as dramatized and creates wonders as the criminal’ s 

inverse relations to such social PEN invisible structures make the 

normal law abiding citizens to wonder as the bad act of criminality 

occurs in fluid criminal activities and control may be difficult and 

it requires  huge Protoneous  P+ social value for control to become 

normal and order of the day.  

The social  PEN structural theory argues that any criminal 

activities begins with the tripod of social Atomic PEN structural 

relation among socially  protoneous P+ social value of social PEN 

invisibility with perfect social relations to electroneous E- 

negative social value to be regulated by the neutroneous N the  

societal norms  for calibrations of the criminality. 

 

 Social PEN Theory; Socio-economic and Political 

Fundamentals of Everyday Life, Social Utility and Investment 

          Some businesses are successful and some others are failure 

because an entrepreneurial activity has a social PEN structure to 

suggest the directions of business and investment fortunes. The 

social energy of (+-n) provides powerful tool for causal analysis 

on how to rationally minimise cost and to maximise profit by 

rationalization akin to (Macdonaldization) of business enterprise 

in a manner rationally weighing cost and benefits of investment. 

Social PEN structural change of individual mind will be at work 

to enable objective, unbiased and rational decision in business, 

provided the manager is equipped with sufficient Protoneous P+ 

resource capital funding and Electroneous E- human resource for 

causal analysis of business trend and pattern to enable Atomic 

structural analysis of risks that are apparently invisible along 

demand and supply curves and fundamentals for appropriate 

utility.  

Utility as social value is synonymous to the social philosophy and 

thoughts associated with J. Bentham and J.S. Mills (thoughts 

precursor such as T. Hobbes, J. Locks and D. Humme) that placed 

the satisfaction of the individual’ s want (utility) at its core. 

Consequently, as the  greatest good was defined simply as the 

greatest happiness of the greatest number of people with 

consequential effects on social action in which individual 

rationally pursue their own self-interest and it's conception of 

society as the aggregation of social Atomised individual united by 

self interest. Hence, understanding and reading the directions of 
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social PEN structure for change  ensures optimal utility and it 

enables chances in business and ability to employ the social PEN 

structural analysis influences one’ s business over another to 

produce more  Protoneous P+ value of capital funding in relations 

to structures of the business and more opportunities for investment 

over another, (Hogan, 2006). This is what social PEN structural 

theory of change is trying to give description of social life in 

business related venture for utility and investment. 

Government cannot wake up overnight to introduce policies to 

improve human life without first looking for evidence to suggest 

who needs what and why? We must get answers to the basic 

economic decisions to inform the strength and the direction to 

indicate (+-n) change of such policies. We need input and those 

inputs are social protoneous (+) with positive social value to add 

more and more value for enhanced social policy. Government 

appropriates funds for projects and upon execution of those 

projects, there would be auditing by the auditors who play the role 

of social Neutroneous (N) to check and recalibrate the expenditure 

to standard. The auditors are looking for the expenditure books. 

What they do is searching for an atomic PEN structural 

fundamentals of the spending to balance the relationship between 

government spending (P+) to improve socio-economic and 

political lives of the members of the society and the utility or 

consumption of the function  (E-) derived from the project by the 

group members of various communities  to ensure value for money 

as the social protoneous P+ has been appropriated for balancing of 

cost and the social neutroneous (N)  serve the role of the auditors.  

There is also what is known as virement on appropriation. For 

example, pushing capital expenditure under sub-heads such as 

(capital) would be moved for use under subhead of recurrent 

expenditure (daily spending of government).  In that case, you 

subtract (electroneous E-)  and when you subtract the negative 

value of the social Electroneous (E-) negative value  will come 

into play to enable social protoneous (p+) with positive value of 

social energy (+)  to revive capital for recurrent and subsequently, 

to  provide resources for other pressing needs  of the society along 

the budget line. At the end, we utilise the social Neutroneous (N) 

to play its role of calibrating the line items to confirm movement 

of such monies from capital expenditure to recurrent expenditure 

are justified. 

The social (N) of auditing also gives justification for why the push 

in order to balance government spending. In this scenario, the 

office of the Accountant General plays the role of social 

Protoneous (+) capital funding of disbursing money, with adding 

possible positive values to life as the social protoneous (p+), while 

the members of the public for whose benefit and enhancement of 

welfare, such monies were appropriated would drive utility from 

such spending through government programmes and policies by 

way of draw (-) as the social elecrroneous (E-) suggests. Most 

often, members of the public consume or drive utility through 

government expenditure. Consumption as a function has negative 

value (-). The office of the Auditor General serves as the social 

Neutroneous (N) to calibrate and further recalibrate to ensure 

monies meant for such projects and policies of government were 

actually expended for the purpose intended as contained in the 

budget. This classification of variable content suggests that the 

theory of atomic PEN structural change is powerfully situated 

within the social context for better description of a social 

phenomenon. 

There is PEN structure in everything and they exist everywhere as 

objective social reality. Production of industrial goods and 

services, commodities and consumer behaviour can be understood 

from Atomic PEN structural analysis and commodities should take 

the form of Atomic PEN structure of at least, three stratified layers 

and such goods should have the disposition of Atomic PEN 

structure of being firm, flexible and should be consistent to 

maintain their respective classes.  

The consumer behaviour is the reflection of the Atomic PEN 

structural consumerism. People are attracted to new things only if 

they reflect the very form of the social PEN structure that are 

Atomic which is flexible, with consistent composition of 

components, movable and strong as indivisible with cutting edge 

shape, resourceful and energetic, which define the characteristics 

of the Atomic PEN structural formidability. To regulate body 

temperatures we lick an Ice cream and they come in at least not 

less than three layers of atomic structural shape. Consumer 

behaviour is studied for differential in social relations to goods and 

services to determine change in social class and boom in business 

which can be defined in Atomic PEN structure.  Check for things 

around you, they appear in PEN structure. The force which 

controls production is possible with PEN energy. The social 

energy of protoneous, electroneous and neutroneous are the capital 

and enabler for investment that guarantees return on investment 

respectively.  

Value chain is defined in Atomic PEN structure of capital which 

makes buying and selling of goods and services possible and 

generates profits in the end. Generally, people are attracted to most 

resourceful people not because they are supernatural, but they 

possess social energy and the reflection of the PEN structures are 

defined in terms of human qualities such as integrity, reputation, 

knowledge, money or anything in form of resource due to the 

social energy they carry in them.  

The social PEN structure is the phenomenon which the social 

Atomic PEN structural theory of change has discovered. Again, 

the structure is Atomic in nature but powerful as PEN. Man creates 

and sustains programmes and policies of government and worry 

about suitability because they survive in their forms, shape, orbit, 

structure and they have composition. Unlike the micro 

sociological emphasis which interprets the actions of symbol or 

phenomenology with mind (the mind object social facts sort of 

who sees everything as phenomenal). 

We build Atomic structures to inform another level of structural 

change. For example, in our rooms or in the convenience, some 

people carry a newspaper with them to their convenience or drop 

one in their toilets. The objective reality is that you can only read 

in the reading room. Why? Because you have already constructed 

an Atomic structural patterns with social energy of (+-n) to further 

transform your behaviour, attitude and actions of conveniences 

and reading enables the beginning of Atomic structural change and 

the (reading) as interaction between an individual and the 

newspaper being observed and meaning interpreted. This is the 

dynamic social PEN invisible structure which repeatedly happens 

as he visits the rest room with the same kind of behaviour 

everyday. This is called the social PEN structural relation of man 

to the structure which are Atomic and he has constructed with 

relations as he visits the rest room and it has the believe of 

modifying individual behaviour.  
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The associations of the variables: newspaper, sself and the 

convenience shouldn’ t be misconstrued for classical or apparent 

condition of Evans Pavlov's or V.F. Skinners experiment on Dog 

for learning  behaviour, but even the conditioning in itself begins 

with Atomic structural change of day one to inform the space 

between the first day of the conditioning and second day level in 

the change series of learning to enable analysis of that series of 

Atomic structural changes to inform next layer change or 

identification of the learning process for change in behaviours of 

the dog. However, B.F Skinner and Evans Pavlov experiment has 

nothing to do with invisible structural issues as the social Atomic 

PEN theory does. 

Some of us go to the rest room with hands held virtually, no 

communication and then come out with it; we don't notice but we 

create numerous Atomic PEN structural changes, some we notice 

while others we do not notice them. When something happens we 

ask questions: what happened?  At that level the Atomic PEN 

structural power of transformation was at the generation stage of 

transition and later got to distribution stage; at that stage different 

level of structures are built to get to the public domain and believes 

are formed around it. When the Atomic PEN structural power is 

lost, that news would lose integrity and it is perceived as lies. In 

that case objective realities can be found in social philosophy only 

at the level of social PEN structural social energy of relations for 

change as opposed to subjective realities. 

Robert K. Merton should have seen the first layer in theorizing but 

he jumped the Atomic PEN structural power to study the 

intermediary structure between micro and macro to come up with 

what, in his theory he referred to as the second Middle range or 

the middle principle in sociological theorizing. Parson's middle 

range principles has solved a mega problem bedeviling 

sociological theory as Atomic PEN structural theory has enabled 

middle range theories to have space for better explanations that are 

sharper and consistent in sociology, but he couldn't identify the 

Atomic PEN structural power of change which this thesis has been 

able to discover in Sociology. (Auguste Comte, 1986)  (Robert K. 

Merton, 1968). 

The theory of Atomic PEN structural power of  relations believes 

that there is fundamental level to even inform the primary and 

secondary level classification and that Atomic PEN structural 

power was the foundation of the primary level and because it exists 

and so it sustains the primary to breed secondary as next stage 

consequential. Atomic structural power lie at the very foundation 

of everything that exists and it is inherently built in all the existing 

structures, both thoughts and existential phenomenon. 

This is the power of Atomic social structures. We consciously and 

subconsciously create Atomic structures around us and we are 

being shaped by them.  As long as we exist, we build Atomic 

structures to enable social transformation around us and we 

interact freely with them as we come in contact with others. 

 

 Social PEN Theory and its Relations to Objects around us, the 

Interior of a Car 

          The setting and context inside our cars change in their very 

invisible pattern and the structures will remain indivisible but have 

the capacity of transforming themselves from one form to another. 

The social setting of our cars creates pattern and when sustained it 

becomes structures of relations. For instance, when taking a pupil 

to school in the morning, the Atomic PEN structure which is 

invisible would automatically activate itself and the patterned 

structure may not be the same with the Atomic PEN structure we 

build inside the same car when driving out with spouse or friends. 

We socially construct more social Atomic PEN structures to 

change the perceptions of the friends for affection. The social 

protoneous P+ component will be at work; we wash and clean the 

interior of our cars, refresh it and dust all the parts so that, when 

friends arrive and get into the car, they appreciate it for the comfort 

and hospitality, but they cannot notice those Atomic structures 

which you had constructed. It is therefore invisible for the guest 

but you actively interact with them for they are human 

creation.(Emile Durkheim 1938) (Kinsley Davis and Wilbert E. 

Moore 1967, [1945]) (Zimmermann,D.H, Wrender, D.L.1971)  

(Gafinkel  H. 1967) 

 

Social PEN Approach: Interagency Collaboration and Change 

          The social PEN structural theory of change believes that 

there is an invisible force (+-n)   inherently built into all mega 

structures and that social energy is the force which projects a 

phenomenon to appear visible at macro stage of a social 

phenomenon. The theory explains that structural fundamental of 

any system is determined by the PEN structural networking of the 

concrete structures to bring about development institutions. The 

Atomic PEN structure of social Nucleus serves as the economic 

nerves as well as resource control centre for shift in structure to 

change. For instance, in Nigeria, the finance and development 

institutions in their collective representations for development 

such as  the Central Bank of Nigeria (CBN), the Federal Ministry 

of Finance, (FMF) as supervising Ministry as social nucleous and 

finance vein  and its MDAs subsidiaries like Nigerian Deposit 

Insurance Corporation (NDIC), Nigerian Export Import (NEXIM) 

Bank, Federal Inland Revenue Services  (FIRS) and its 

counterparts as Bank of Industry (BOI), the Budget Office (BO), 

Debt Management Office (DMO) all are under the supervision of 

the FMF among other functions of the Minister.  

The Ministry here represented as the social nucleus to also mean 

the resource control centre to ensure change in both visible and 

invisible socio-economic and political fundamentals for social 

change to take place in order to benefit the citizenry. The social 

Atomic PEN structural theory advocates effective and timely 

networking of all these components to play onerous role through 

interdependence as the PEN structure for perfect institutional 

change to ensure efficient service delivery for change, 

development and efficient utilisation of scarce resources for 

utility.  The Social nucleus plays the role of economic resource 

feeder for development. That can be achieved with perfect role 

allocation by the FMF via mandates through the social orbitous, 

i.e. Ministries, Department and Agencies (MDAs) to perform by 

dispensing much needed social services for the improvement of 

society as the policy thrust of the government. By extension, 

private sector and entrepreneurial activities will endure an all-

nclusive developmental fundamental to enable increased GDP and 

to woo foreign Direct Investment (FDI) as some of the measures 

for economic stabilization and enhance economic and social 

security for the common good of all.(Emile Durkheim 1938) 

(Zimmermann,D.H, Wrender, D.L.1971)  (Gafinkel  H. 1967). 

This is reminiscent of  Atomic PEN that are well stratified, 

corroborated by  Kinsley David and Wilbert E. Moore’ s 

stratification system as the PEN structures are also well 
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configured, held by the orbitous and resourcefully supported by 

the nucleous for change as the social Atomic PEN structural theory 

exemplifies. For instance, the N-power programme of youth 

engagement is carried out in Nigeria by social nucleus- the 

Ministry of Finance (MF) as development component for ensuring 

financial backing. The role of the social orbitous component of the 

theory is performed by the relevant MDAs with mandates and 

policies supervise and monitored by the MF improving on the 

general welfare system of the Nigerian people cutting across 

diverse socio-economic and political life of the citizens. The social 

nucleus as economic resource control centres are to generate 

revenue through tax collections agencies of the Ministry and they 

are often referred to as tax collection/generation agencies such as 

the Nigerian Customs Service, (NCS) is to provide protoneous (+) 

capital and/or funding to ensure liquidity of the system. The 

Customs service here represents one of the social orbitous to liaise 

well through Ministry of Finance. (Kinsley Davis and Wilbert E. 

Moore 1967, [1945])  

The social orbitous in their collective representation as MDAs to 

make their request and the role of the Finance Ministry to 

determine release of the P+ capital funding or facilitation of same 

cannot be underestimated to ensure implementation of 

government policies and programmes with the aid of effective and 

efficient E- human resource/workforce or human capital for role 

equivalent. To ensure projection of development by implementing 

policies and programmes to transit from the Atomic stage of 

invisibility to a more apparent macro visibility stage, there must 

be Atomic PEN role equivalent of P and E to achieve desired 

developmental goals. Any government or system requires role 

equivalent of protoneous P+ capital funding and electroneous E- 

human resource or workforce to drive mapped out policy thrust of 

the government to reality. 

The social orbitous is the resource transfer element to receive from 

the nucleus and project such funding and the need for the 

workforce to drive the system from the nucleus MF to support both 

P+ and E- to drive the system and all must be managed properly 

for success going forward and for developmental activities to take 

place in the society. The social nucleus is to blend the resources 

control centre (finance institutions) to ensure corresponding 

supplementary and complementary roles on policy of government 

as finance feeders  and resource management to enable the social 

orbitous which represents the MDAs and more strategic is the role 

of the Office of the Accountant General (OAG) and that of the 

Office of the Auditor General (OAG) to drive social institutions 

and government policy thrust to benchmark those policies to 

reflect Sustainable Development Goals (SDGs) agenda to 

dispense much needed social services to improve the living 

standard of the citizenry. All of these happen with perfect interplay 

of Atomic PEN structural principles of P+ and E- roles equivalent 

for economic prosperity of a given nation state. 

Policies and programmes of government fail because the social 

orbitous which represents  the MDAs cannot optimally manage the 

social protoneous P+ capital funding and the social E-  human 

resource, hence discrepancies around roles equivalent to drive the 

economic system for sustainable development. Most projects 

remain elephant project consuming colossal amount of Protoneous 

P+ Atomic component of capital and projects will continue to 

remain at the Atomic stage of invisibility and that is the more 

reason why a lot of monies were appropriated or votes released, 

yet no signs of programmes meeting objectives. The system 

becomes lone pathological with enormous incapacity to ensure 

integration for differentiation to open windows of developmental 

opportunities due to lack of roles equivalent for success achieving 

Atomic PEN principles in relations to development. The 

workforce of a country must have P+ and E- roles equilibrium to 

enable formulation of credible policies built on the basis of Atomic 

PEN structural fundamentals. When roles equivalent of PEN 

structure is lacking  then there would be no  capacity to appropriate 

the  budget, especially  when there is problem on their 

configuration of  either the social P+ or  the social E-.  

 

Social PEN Approach to Organizational Fundamental 

          The social theory of Atomic PEN structure exemplifies 

organizational structure as: if A is a friend to B, then A and B will 

have to build relationship when and as they sustain it become 

socially formidable. They construct structures over time and such 

structure would have the capacity for predictions and definition of 

who does what to influence the behaviour of the other in a complex 

human grouping created by man. For example, Weberian bureau 

on organisational studies can be explained by the social Atomic 

PEN structural theory of change, (Max Weber).  The social PEN 

structures which are Atomic are inherently built in our social lives. 

What controls, coordinates and determines the behaviour of staff 

in an organisation is largely determined by the interplay of the 

social energy (+-n) of the social P, E and N. (Kinsley Davis and 

Wilbert E. Moore 1967, [1945]). 

In order to achieve that, the individuals have to establish structures 

for causal relation to enable inverse interpretations of their Atomic 

relations to people and the structures within the social system for 

better understanding of dynamics of the Atomic structural 

relations.  This defines their existence as human and such a 

scenario inform the establishment of, for example; various 

directorates and departments in an organization with roles and 

functions to determine reporting and mandates for achieving 

organizational goals. In an organization, there are units and 

existing structures among group members of like mind set of staff. 

They interact on daily basis at work place, through social 

conversation and some of these structures are parallel to 

organizational goals and specific objectives while others are in 

tandem with what such organization is established to achieve. 

Some members of an organization have motive of either 

conforming to the organisational rules while others are deviating 

from the missions and visions, all depending on the social PEN 

structural synthesis that are Atomic and the interplay of the social 

protoneous P+ social value of capital to enable payment of staff 

remunerations, training, capacity building and other entitlements 

to improve on electroneous E- social value of human resource or 

the workforce.  The capacity is enabled by the social forces of (+-

n) for structural change and to determine their line of actions 

which is also responsible for any behavioural change exhibited by 

staffers. Rules are there in an organization to curtail staff excesses 

and so the individuals have motivations and capacity building 

through training for enhanced productivity vis-à-vis rewards and 

punishment to motivate and deter staff anti-social behaviour. All 

of these can be seen as bureaucratic structural fundamentals and 

they are inherently contained in Atomic PEN structural change to 

suggest further lines of actions for attainment of organisational 

goal. 
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The behaviour of members of staff in an organizational setting 

brings about social relations to enable change in the progressive 

stages of development and it has the potency to cause further 

changes and actions in the society. Members of the society can see 

an industry as an organisation in which there are  the top echelon  

who manage the  social protoneous P+ social value of capital at 

the peak of the organizational pyramid  as the high ranking 

bureaucrats and technocrats  while the middle cadre officers who 

wish to aspire to the higher positions with time for exhibition of 

extraordinary managerial skills and know-how are those who 

acquired the social electeoneous E- human resource fused to drive 

organisational goals by the Protoneous P+ through capital 

commitment for manpower improvement of workforce as driver 

for social change of those structures mentioned earlier for perfect 

interdependence of organisational structure to bring about desired 

change.  

At the base of the organisational pyramid are set of clerical staff 

reminiscent of Abraham H Maslownian hierarchical classification 

of human needs that play the role of rendering service similar to 

physiological need of the organisation. The clerical staff are 

important for the survival and well-being of the social system and 

are therefore, classified as the social neutronoues with neutral 

social  value (N) and  they are so powerful to determine the 

environment as well as rendering auxiliary services to ensure the 

functions  and  existence of both the social (P+) capital managers 

and  the electroneous  (E-)  workforce, work environment and 

conditions are met and to ensure filthy free, office accommodation  

to ensure work is done. All these organisational fundamentals first 

happen within Atomic structures to ensure change is taking place 

in an organisation.  

 

Social PEN Theory as Driver for the Enhancement of 

Interactive Situation. 

          We get attracted to people with higher social protoneous P+ 

capital and the person with social electroneous E- human resource 

would be attracted by the person with social P+ capital for 

complementary and supplementary roles. Through that process 

production is enabled and investments are made easier and 

possible. This is an association of the social energy of Atomic PEN 

which enables Atomic PEN structural differential in relations and 

association for social progress. 

The social PEN structures are interdependent and the social energy 

is also powerful to allow phenomenal push with one another and 

PEN in their heterogeneous form produce a higher level of 

structural change in human life. The more you stay with 

resourceful protoneous (+) people with capital, the higher you get 

attracted to them and the more your life is transformed. Likewise 

the protoneous (P+) person's investment improves and 

subsequently value would be added for being with Electroneous 

(E-) human resource and through such a process, members of the 

society produce change and create meaning through social 

interactions in our everyday lives. This scenario is only possible 

by the social energy of the Atomic PEN structure. The social 

protoneous P+ capital with positive value would charge an 

individual with Protoneous (E-) social value of human resource  as 

the electroneous E-  human resource releases social energy to 

affect and transform your lives around person with Protoneous 

(P+)  and then an  individual would  get energized in the process 

of social interactions to produce more social space for 

complementary and supplementary roles in relationship to attain 

individuals needs as functional  prerequisite  for enhanced 

relations among one another and for the good of the society. That 

is what atomic PEN structural theory is trying to explain pertaining 

to structural changes in our social relations with others in the 

society.  

In doing that you enhance social cohesion and improve sense of 

solidarity to enable what Durkheim referred to as “ conscience 

commune”. That is the same as the arrangement of the Atomic 

PEN structure are in their perfect bonding and are socially PEN 

indivisible due to the formidability of the energy contained in 

them. Social relationships are built on the social energy of social 

PEN structure for change which defines the dialectics of the PEN 

structure. Relationship terminates or deteriorates when you begin 

to produce more and more social protoneous P+ capital against 

your partner of same P + social pole i.e. if an individual who you 

are attracted to also happens to carry P+.  It goes to say that (P+P+) 

cannot cohere. (P+E-) can make better sense in social relations to 

ensure social progress. The more you build Atomic protoneous P+ 

social strength, the more you create distance especially, between 

the individuals in a relationship. This is similar to what (Anthony 

Gidden) referred to as “ disembedding mechanisms of 

distanciation”  to mean; (separation of social phenomenon from 

the context of social actions and his relations to interactions while 

describing features of postmodernism. Because two social 

protoneous (P+P+) personality can hardly survives in a 

relationship, but we must differ in our Atomic structural social 

energy for perfect relations to suggest combination  like this (P+E-

). If not, there would be friction and conflict of interest. The social 

neutroneous would come into play when you begin to have 

excesses in the production of the social energy as threat to social 

relationship. The social Neutroneous (N) is to further recalibrate 

the relationship and serve the function of social stabilizer. It also 

determines the direction of the relationship toward (+or- poles) 

depending on the interactive situations that define the two prime 

sources of interest of the individuals involved in an interactive 

situation.  

 

Social PEN Theory: Students' life and its Fundamentals  
          Students take exams and wait for the result. They may be 

eager to find out the cause of delay by asking their fellow students 

what is responsible and why? The result has to be delayed because 

it was undergoing social PEN structural synthesis which is highly 

Atomic through social synthesis as the result is being handled by 

the officials concerned to inform upper level change in decision 

among individual members; to enable the officials to paste it on 

the notice board. The social PEN structural theory of change 

argues that any social event that is described by the phrase; "it is 

in the pipeline", "in due course", "soon", "let us wait”, “it will 

come out soon", etc are indicative of a phenomenon undergoing 

Atomic PEN structural synthesis to suggest the next line of  

structural  social change. The  social energy of PEN (+-n)  are 

deeply said to be at work and  integrating to form differentiation 

of that phenomenon for diffusion to take place and  subsequent 

change that is visible would eventually occur.  

This stage is called social PEN structural development of any 

social phenomenon. Such dynamics are indivisible to inform the 

visible structural stage in human life. For example, a student may 

ask, any news on the result? The answer could be no news! Yes, 
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there would be no NEWS because the developmental stage of your 

result is at the social Atomic PEN structural level to inform that 

NEWS that you wanted to hear. Similarly, as the Head of the 

Department (HOD) approves the results, and forwards it to the 

Senate through the Dean of Faculty for ratification of same to 

inform subsequent release; at that stage the students were left with 

no options than to wait and would have no idea of the outcome. 

That is what the social Atomic PEN structural theory of change 

calls the social PEN invisibility cause. Such result can hardly be 

tempered with by the senate of the University. That is also referred 

to as the social PEN indivisibility cause and the students would 

have the result apparently placed on the notice board when it 

reaches the visibility stage of the former invisible and later visible. 

 

Nomological Network of the Social PEN Theory: the Three 

Class Model  

          The PEN structural change is a necessary social condition 

which defines everything around us. Our cars are modeled in form 

of social PEN structures. The frame (body), engine and the gas as 

protoneous energy ensure mobility. The three are mutually 

inclusive to ensure movement from point A to point B in 

progression. The gas with protoneous energy (p+) carries charges 

and when exposed to atmosphere it evaporates to the atmosphere 

to attain social PEN invisibility level of change. Again, that in 

itself is another change level of social PEN indivisibility. The gas 

exposed to atmosphere may escape to the thin air, but it only 

changed to another form and then adds to the Ozone layer as 

carbon deposit which is often visible. 

Oftentimes, people get sick because of their intakes and 

relationship with the ecosystem. The person who becomes ill, in 

his quest for good health, he needs a comprehensive health system 

to diagnose his state of health. Therefore, the social P+, E- and N 

are in a set to inform change. They collectively perform the 

function of transforming a system in their collective representation 

of diverse sentiments which describe systemic change from simple 

to complex societies; for example, Gemeinschaft to Geselscheft 

solidarity. 

Another support for the social theory of Atomic PEN structural 

change is the Marxian nomological network. Marx, in his 

dialectics as support for three class model, utilised  framework  to 

suggest the  parsimonious nature of the Atomic  PEN  structural 

theory that can be noticed from the social protoneous (+), social 

electroneous (-) and the social neutroneous with positive, negative 

and neutral value respectively. This is the same as in Marxian 

Diamat where we have the thesis-antithesis and synthesis 

framework: positive, negative and neural (PEN) Atomic structural 

components with (+) (-) (N) elements of causing further changes 

in the society.  

 

Social PEN Theory; Critique 

          The social theory of Atomic PEN structural change was 

discovered from the weaknesses of the grand structural 

functionalism. The theory answers the most compelling research 

questions outlined above as gap in knowledge. However, upon 

scientific proof, the theory is formidable to define social change in 

human social actions for interpretation which may suggest further 

change in the behaviour of man and his society. It is a new theory 

and therefore, may not be free from weaknesses for further 

enhancement by scholars and researchers alike. The atomic PEN 

structure is there in all patterns of social relations. It rests on its 

very tripod supported by social nucleus around its very orbit of 

social progression of its three cardinal social components of the P, 

E and N. Therefore, the Atomic PEN structure theory provides a 

framework which is inherently built in any social relations among 

members of the society in an interactive situation. It contains in it 

the social energy as resource to ensure social bonding of the 

pattern created by individuals in their social relations from people 

to people to effect further change in some pattern of social 

behaviuor for social progress of mankind. The theory was 

deductively discovered as cutting edge and may have 

discrepancies and difficulties around comprehension. It may also 

have pitfalls and gaps for further improvement and reinvigoration 

as it advances in practice.  

 

REFERENCES 

[1] Anthony Giddens (1973) "The class Structure of the Advanced Societies" 
Hutchinson, London in Haralambos and Holburn, 7th Edition. 

[2] Anthony Giddens (1991) " Modernity and Self- Identification: Self and 
Society in the Late Modern Age, Polity Press, Cambridge. 

[3] Atkinson, A. (1978) " Societal Reaction to Suicide; in discovering Suicide". 
MacMillan, London. 

[4] August Comte, (1986), "The Positive Philosophy" Bell and Sons, London. 

[5] Auguste Comte, (1986) "The Positive Philosophy ", Bell and Sons, London. 

[6] Babra wotton  (1946) "Freedom under planning” . London by Allen and 
unwin. 

[7] Baronde Montesquieu (1748) "The spirit of law" is a treaties on political 
theory France. 

[8] Blumer H. (1962) "Society as symbolic interaction" in A. M. Rose (ed) 
human behaviour and social  processes, Rutledge and Kegan Paul, London. 

[9] Blummer (1969), "Symbolic interactionism" Prentice Hall, Engle Wood 
cliffs, N.J. 

[10] Charles W.M. (1959) "Sociological Imagination" Oxford University Press. 

[11] Darwin, C. (1968, [1859]) "Origin of species" Penguin, Harmonds worth, 

[12] David  Hume (1739) "A treatie of human beings nature" 

[13] Davis, K. and Moore (1967, [1945]) "Some Principles of Stratification" in 
Haralambos 7th edition. 

[14] Dean, H. (1991) "in Search of Under class" in D. Brown and R. S case (eds)  
"Poor work: disadvantages and the division of Labour" Open University 
Press, Milton Keynes. 

[15] Douglass, J.D. (1967) "The Social Meanings of Suicide" Princeton, 
University Press, Pricenton, N.J. 

[16] Durkheim and Mauss, M, (1703), "primitive classification" Cohen and West, 
London. 

[17] Emile Durkheim (1938) "The Rules of sociological method" Free Press New 
York. 

[18] Emile Durkheim (1947) "The Division of Labour in the Society"  Free Press, 
New York. 

[19] Emile Durkheim (1957) "Professional Ethnics and Civil Moral"  Rutledge 
and Kegan Paul, London. 

[20] Emile Durkheim (1961)  "Moral Education", free press Glancoe. 

[21] Emile Durkheim (1961)  "The elementary forms of the religious life" collier  
Books, New York. 

[22] Emile Durkheim (1970), "suicide", a study in sociology. Rutledge and Kegan 
Paul, London. 

[23] Eric Hoffer (1967) " The True Believer;  Thoughts on the Nature of Mass 
Movements" Harpercollins Book. Perennial classics ed. An imprint of 
Harpers Collins  and Row New York publisher. 

[24] Ferdinand Tonnies (1887)"Community and civil society" Cambridge 
University, press. 

[25] Gafinkel H. (1967), "Study in Ethno methodology",  Prentice. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10134
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020              307 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10134    www.ijsrp.org 

[26] George H. M.  (1934) "Mind self and society” . Published posthumously by 
his students. 

[27] Giddens Anthony (2009) "Giddens Sociology" 6th edition published by 
Polity Press 65 Bridge Street Cambridge CB2 1UR, United Kingdom. 

[28] Hamza Kankiya, (2013) "Sociological Theories; Lecture Series" Department 
of Sociology University of Abuja, 2013, Nigeria. 

[29] Haralanbus and Holborn (2008) " Sociology; "Themes and Perspectives" 
Seventh Edition, Harper Collins Publishers  Limited 77-85 Fulham Place 
Road  Harmsworth, London w 6 8 j b. 

[30] Hogan, M. O. (2006) "Dictionary of Sociology" 1st Edition, Published by 
Arrangement with Academic (India) Publishers, New Delhi-110008. 

[31] John Locke (1689) "Two treaties of government"  by John Locke. 

[32] Jeremy Bentham (1780) "An introduction to the principles of morals and 
legislation. 

[33] John Rex (1961) "Key Problems of Sociological Theory"; Rutledge and 
Kegan Paul Ltd. 39 Store Street, London WC1E 2DD and Newtown Road, 
Henkey -on-Themes, Oxon. RG91EN. 

[34] Karl Marx (1964, [1840]) “ The Economic and Philosophical Manuscripts" 
International Publishers, New York. 

[35] Karl Marx (1978[1867])  "Capital" Vol. 1, Penguin, Harmonds Worth. 

[36] Karl Marx and Engels, F. (1950[1808]) "Manifesto  of  the Communist Party" 
in Karl Marx and F. Engels, Selected Works, Vol 2, Foreign Languages 
Publishing House, Moscow. 

[37] Karl Popper, (1959), "The Logic of Scientific Discovery " Hutenhinson, 
London. 

[38] Keat, R. and Urry, J. (1982) " Social Theory as Science", 2nd edition 
Rutledge and Megan Paul, London. In Haralambos. 

[39] Martin. R. K. (1968) "Social Theory and Social Structure at Large" end Free 
Press, New York. 

[40] Marx Weber (1947) "The Theory of Economic and Social  Organization ", 
Free Press, New York. 

[41] Maslow, A. H. (1970) "Motivation and Personality" (Rev.end.) New York 
Harper and Row  In Theory and Practice, and Tends in Human Services an 
Introduction to an emerging Profession. Second edition, Wadsworth 
Books/Cole. 

[42] Mead, G. H. (1934) "Mind, Self and Society" edited by E. Morris, University 
of Chicago Press. Chicago. 

[43] Mead, G. H. (1934), " Mind Self and Society" edited by C. Moore, University 
of Chicago Press, Chicago. 

[44] Mead, M. And Wolfenstein, M. (Eds) (1955) "Childhood in Contemporary",  
University of Chicago Press. 

[45] Mills, J.S. and Taylor H. (1974), ([1869]) "The Subjection of Women" 
Oxford University, Press, Oxford. 

[46] Olu Ogunika, (1998) "Sociological Theories; Lecture Series" Department of 
Sociology and Anthropology, University of Maiduguri, 1998, Nigeria. 

[47] Parson T.  And Bales, R.F. (eds) (1955) " "Family, Socialization and 
Interactions Processes", Free Press, New York. 

[48] Parson, T. (1977) "the Evolution of Societies" Edited by  J. Toby, Prentice 
Hall, Engle Wood Cliffs, N. J. 

[49] Popper (2005) "Population Trend" office for National Statistics", London. 

[50] Postman, N. (1982) by Popper "The disappearance of child hood" W.H. 
Allen, London. 

[51] Putnam R. (1983) "Making Democracy Work; Civic Tradition in Modern 
Haly", Pricenton, university press, N.J. 

[52] Putnam R. And Feldstein, (2003) "Better Together: Restoring the American 
Community", Simon and Schuster, New York. 

[53] Putnam R. D. (1995), "Tuning  out; The Strange  Disappearance of Social 
Capital in American" political science and politics", 28, 664-83. 

[54] Putnam's, (2000) "Bowling Alone: the collapse and revival of American 
Community" Simon and Schuster, New York. 

[55] Rex J. Moore, R. (1967), "Peace Community and Conflict" Institute of Peace  
Relations Oxford University, Press, London. 

[56] Rex J. Tomlinson S. (1979)" colonial Immigrant in a British City" Rutledge 
and Megan Paul, London. 

[57] Rex J. and Moore, R. (1967) "Race, Community and Conflicts" Institutes of 
Race Relations, Oxford University Press, London. 

[58] Rex, J. (1970) "Race Relations in sociological theory" Weidenfeld and 
Nicolson, London. 

[59] Rex, J. (1974) "Capitalism, Elites and the ruling class" in P. Starworts and A. 
Giddens (eds) Elites and Power in British Society, Cambridge University and 
Press, Cambridge. 

[60] Rex, J. (1986) "Race and Ethnicity" Open University Press, Milton Keynes. 

[61] Robbert D. Putnam etal (2003), "Better Together; restoring the American 
Community"  Simon  and Schuster, New York. 

[62] Robert K. Merton (1968) "Social Theory and Social Structure" Enlarged eds, 
Free Press, New York. 

[63] Robert K. Merton, (1968)"  "Social Theory and Social Structure, Enlarged" 
Free Press, New York. 

[64] Skinner, B.F. (1953) "science and human behavior", New York: MacMillan. 
In Theory and Practice, and Tends in Human Services an Introduction to an 
emerging Profession. Second edition, Wadsworth Books/Cole. 

[65] Skinner, B.F. (1960) "pigeon in a plican" American psychologist, 15, 28-37. 
In  Theory and Practice, and Tends in Human Services an Introduction to an 
emerging Profession. Second edition, Wadsworth Books/Cole. 

[66] Skinner,B. F. (1953) "Science and Human Behavior"  New York, Macmillan. 

[67] Spencer H. (1971), "Structure, Culture and Evaluation" Nelson, London. 

[68] Spencer, H. (1971) "Structure, Function and Evolution"  Nelson, London. 

[69] Steven Luke's (1973) "Emile Durkheim; Life and Work" Published  Allen 
Lane the Penguin Press 74 Grosvenor street, London, W 1. 

[70] T.Hobbes (1651)"Leviathan. 

[71] Talcot Parson (1960) "The Structure  process in modern Societies" 

[72] Talcot Parsons (1937) "The structure of social Action"  Mc Graw-Hill, New 
York. 

[73] Talcot Parsons (1951), "The Social System" free press, New York. 

[74] Talcott Parson (1961) "The School Class as a Social System" in Halecy etal. 

[75] Talcott Parson (1964), "Essay in Sociological Theory"  free press, New York. 

[76] Tanyitooetal (2011) "New System Chemistry" published by Marshall  
Cavendish International (Singapore) Private Limited, (Pg. 16-21) 

[77] Taylor, S. (1982) "Beyond Durkheim: Sociology and Suicide" Social Studies 
Review, November. 

[78] Taylor, S. (1982) "Durkheim and the Study of Suicide" MacMillan, London. 

[79] Thomos, W. I. and Znaniekki, F. (1919) " The Polish Peasant in Europe and 
American, University of Chicago Press, Chicago. 

[80] William I. thomas (1918-1920) "The polish peasent in Europe and America". 

[81] Zimmerman, D. H (1971) "the practice of Rule" used in J.D. Douglass (end)" 
Understanding Everyday Life, Rutledge and Kegan Paul, London. 

[82] Zimmerman, D.H and Wieder, D.L. (1971) “ Ethnomethodology and the 
Problem of Order in J.D. Douglass's (end) "Understanding Every Day Life'" 
Rutledge and Kegan Paul, London. 

[83] Zimmermann, D.H, (1971) "The Practicality of Rule" in Haralambus and 
Holborn, Understanding every say life Rutledge and Megan Paul, London. 

[84] Zimmermann, D.H, Wrender, D.L. (1971) "Ethnomethodology and the 
Problem of Order”  in Haralambus and Hulborn, Understanding Everyday 
Life, Rutledge and Kegan Paul, London. 

 

AUTHORS 

First Author – Dr.  Mustapha Bintube, National Assembly, 

Directorate of  Senate, Department of Journal and Senior Visiting 

Lecturer, University of Maiduguri, Department of Sociology and 

Anthropology,  (Unimaid), Nigeria: drm.bintube@gmail.com 

08023586870, 0905 239 4036 

 

 

Supervisors: i) Professor, Hamza Kankiya: 

hamzaabdullahiimamkankiya@gmail.com, Bayero University, 

Kano (BUK), ii) Professor Darlington Iwarimie-Jaja: 

iwarimiejajad@yahoo.com, University of Port Harcourt, 

Department of Sociology, Faculty of Social Sciences. iii) 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10134
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020              308 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10134    www.ijsrp.org 

Professor  Musa Abdullahi: musagwoza@gmail.com  Department 

of Sociology and Anthropology, University of Maiduguri, Faculty 

of Social Sciences. iv) Dr. Emmanuel Onyeozili; 

ozili@yahoo.com, University of Maryland Eastern Shore, USA. 

v)  Dr. David Kieghe: dkieghe@yahoo.com Development 

Consultant and Researcher  United Kingdom, (UK) 

Contributors: i) Dr.Mohammed Ibrahim: 

mohdibrahimdr@gmail.com, Department of Sociology and 

Anthropology, University of Maiduguri, Faculty of Social 

Sciences. ii) Dr. Baba Gana Kolo:Kolobg@yahoo.com, 

Department of Sociology and Anthropology, University of 

Maiduguri, Faculty of Social Sciences. ii) Ajibola Ismail 

Damilola: ismailajibola5@gmail.com, University of Lagos. 

 

 

 

 

 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10134
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020              309 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10135    www.ijsrp.org 

An Empirical Analysis Of Employee Remuneration And 

Affective Commitment 

Nsoedo Onyekachukwu 1   Ojukwu Henry Sonna 2    

Department of Business Administration, Nnamdi Azikiwe University, Awka. 

DOI: 10.29322/IJSRP.10.05.2020.p10135 
http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10135   

 

Abstract; the study is based on examining the effect of employee remuneration on affective commitment in Private Universities in 

South East, Nigeria. Private Universities are oftentimes viewed as being inconsiderate when it comes to the issue that concerns their 

employees. Employees in these institutions are constantly faced with insecurity which surrounds their job. The study adopted a 

descriptive survey research design which made use of structured questionnaire to obtain information from the participants of interest. 

The study population was 1047 of which a sample of 289 was used for the study. The result revealed a significant positive relationship 

between the two variables with: r = 0.052, n = 252, and p-value (0.008 < 0.01). The study recommended that in order to prevent 

unrest among its employees, there is need for private universities to state clearly if an employee will be rewarded for acquiring an 

additional skill or not. 

Keywords; Commitment, Job Security, Private Universities, Remuneration 

 

Introduction 

In every organization, there are two conflicting interests that exist which may hamper the achievement of goals in a way that may not 

favour the organization or its employees. These interests are; the interest of the organization in achieving its economic and social 

objectives on one side, and the interest of the employee in achieving its personal goal on the other side. Organizations oftentimes want 

their employees to perform at an increased level of effectiveness and efficiency by paying attention to stipulated details. Most at 

times, organizations accuse their employees of with- holding performances that will impact positively on overall organizational 

performance. It is important to state that; achieving an increased level of performance in all functional areas in an organization can be 

attained only when organizational employees are committed to the course of their organization. Abraham Maslow rightly states that 

one of the elements that may induce an employee into achieving an increased level of performance at a particular point in time is job 

security. The issue of job security has received increased attention, particularly due to concerns inherent in the rapidly changing 

organizational environment over the past few decades (Sverke, Hellgren, & Naswall, 2002). Job security is the feeling of having a 

proper job and the assurance of its continuance in future as well as the absence of threatening factors (Arabi, 2000). Commitment is a 

force that binds an individual to a course of action relevant to one or more organizational targets (Meyer & Herskovits, 2002). The 

advent of private universities at this time was seen by many as a welcome development, because of population explosion which has 
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overwhelmed the existing public universities to adequately take care of the number of people seeking admission into these universities 

on yearly basis (Ogundele, 2004). According to Belfied and Lerin (2003), private universities are non-public or independent 

universities who do not receive governmental funding and are usually administered by denominational or secular boards; others are 

universities operated for profit. 

Employees in Nigerian private Universities are often pressurized to deliver quality teaching and support services to their students, 

given the huge fee students pay as tuition. However, delivering such services require the acquisition of relevant skills that will ensure 

that the recipients of such services are adequately satisfied. In the event of realizing this objective, employees go as far as taking loans 

from whatever source they deem fit in order to take care of their training costs. Employees borrow these loans with the intention that 

their institution will adequately compensate them in commensurate with the acquired skills.  However, these institutions in turn totally 

ignore these employees and nurse no intention of compensating them. When group of affected employees perceive that they do not 

usually get remunerated, they tend to withhold or commercialize valuable knowledge. The ugly situation which may bedevil these 

institutions is that their graduates having been deprived of valuable knowledge will also lack functional skill and as such are 

unemployable.  The unemployable state of the product of private Universities causes parents and guardians to refrain or forebear their 

wards from attending such institutions.   

In line with this background, the study is aimed at ascertain the degree of relationship that exists between remuneration and affective 

commitment of employee in Private Universities in Anambra State. 

HA:  There is a significant relationship between remuneration and employee affective commitment in Private Universities in 

Anambra State.  

Literature Review 

Remuneration 

Encouraging employees to work and be committed towards achieving organizational goals and objectives is one of the most 

significant challenges for any management team (Khalizani & Khalisanni, 2012). Individuals with higher level of commitment to the 

organization are more likely to put in efforts to add value to the organization. They would be more willing to contribute their ideas, 

cooperate with their superiors, follow instructions and directives from the management and engage themselves in activities that they 

perceive as beneficial to the organization as a whole (Chong, 2004). However, one of the basic conditions of employment is to satisfy 

and fulfil human needs at work with the provisions of monetary reward that is, wages and salaries which is pay and also include 

benefits (Omolayo & Owolabi, 2007).  Basic salary is a fixed periodical payment for non-manual employees usually expressed in 

annual terms, paid per month with generally no additions for productivity (Onyancha, Muneme & Muturi, 2014). Wage refers to 

payment to manual workers, always calculated on hourly or piece rates. (Braton & Gold, 2003).  
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 Bohan (2004) explains that traditional pay systems were based on the three factors:  (i) The job, (ii) maintaining the level of equality 

in standard pay among employees in the organization, and (iii) paying competitive salaries. In the traditional pay systems, employees 

were not encouraged to acquire new skills and were not rewarded if they did. Increase of an employee’s pay depended on change on 

the cost of living and employees regarded the increase in pay as entitlement without accounting for their own performance, or that of 

the organization. This meant on one hand that an employee’s salary increase did not in any way change his or her attitude to work 

such that he or she could put more effort to influence the total output in order to cater for the increase, and on the other hand increase 

of pay boosted the worker’s economic freedom while negating the need to increase the organization’s volume of production. It also 

meant that a worker was likely to increase his skills of the job but the skills accumulated slowly and skills to be acquired were limited 

thereby leading to redundancy and monotony of work thus reducing an organization’s volume of output. Swanepoel (2003) describes 

that employees were rewarded according to the position held without considering their performance. The increments in basic pay 

depended on internal and external assessment of jobs.  Shields (2007) views basic pay as an important part of total pay that is fixed 

and mainly time-based, rather than performance-based. Basic pay is the largest fraction of the total pay for non-executive employees. 

Lynch (2000) agrees that basic salary or basic wage is the vital payment made by the employer to the employee for work done. Pay 

indicates the value that the employer puts on the work performed by its employees.  Employees are paid depending on the skills and 

competencies that they possess, and not what the job is worth. It is employees who have market value, and not jobs (Shields, 2007).   

The emphasis on skills development is necessitated by rapid developments in technology and changing manufacturing methods that 

require flexibility (Stuart, 2011).  According to Armstrong (2003), good practice requires employers to keep pace with inflation by 

rewarding employees with salaries that are market related to avoid strikes and poor performance by workers. According to 

Livingstone (2009), regardless of basic pay inefficiencies, it remains a rule that employees should be paid at, or above market rates as 

negotiated by labour unions who are concerned with the welfare of employees.   

Affective commitment 

Affective organizational commitment is conceptualized as “an individual’s attitudes towards the organization, consisting of a strong 

belief in, and acceptance of, an organization’s goals, willingness to exert considerable and a strong desire to maintain membership in 

the organization (Mowday, Porter & Steesr , 2002, cited in Eby,Freeman,Rush & Lance, 2005). Affective commitment refers to 

employees’ emotional attachment to, identification with, and involvement in the organisation (Allen & Meyer 1990; Meyer & Allen 

1991, 1997). Affective commitment refers to the degree to which a person identifies with, is involved in, and enjoys membership in an 

organization (McMahon, 2007). Organisational membership increases employees’ self-esteem and status. The employee feels 

privileged to be associated with the organisation. Employees who have a strong affective commitment continue to do work with the 

organization because they want to do so. Employees derive satisfaction from their work and their colleagues, and their work 

environment is supportive of that satisfaction. Allen and Meyer (1991) suggest that this is the most important form of commitment as 
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it has the most potential benefits for organisations. Employees who have high affective commitment are those who will go beyond the 

call of duty for the good of the organisation. In recent literature this form of commitment has also been referred to as ‘engagement’ 

and is the form of commitment that is most usually measured by organisations. 

The antecedents of affective commitment comprise job characteristics such as task autonomy, task significance, task identity, skill 

variety and supervisory feedback, organisational dependability as well as perceived participatory management (Newstrom & Davies 

2007; Salami 2008; Zangaro 2001). 

Empirical Review 

Khalizani and Khalisanni (2012) conducted a study in determining the nature of relationship between wages, benefits and employees’ 

commitment in Malaysia. The study adopted a descriptive survey design. In the survey, most of respondents were satisfied with the 

wages and benefits that given by the organization. They are satisfied because the wages and benefits that given by the organization are 

equivalent with their education level, employment grade and length of service. The study recommended that organizations should 

periodically increase employees’ pay and management also should take into consideration type of benefits that employees most 

preferred at current situation in order to retain employees and indirectly employees also will be more committed to the organization. 

Onyancha, Munene and Muturi (2014) studied the effect of Remuneration on Employees Performance in the Ministry of Internal 

Security: A Case of Kisii County, Kenya. Information was gathered from primary data received by use of questionnaires having 

structured questions or statements distributed to a sample size of 107 respondents and secondary data received from the past annual 

records; Government publications involving the Ministry’s remuneration and performance; periodicals and websites of the Ministry. 

The data collected was analyzed by using Microsoft Excel Spreadsheet. Besides, the descriptive statistics such as frequency, 

percentage, and data were described using mean and standard deviation. The data collected was analyzed using the analysis of 

variance (ANOVA) and bar chart. The data was also analyzed using t-test which was implemented using statistical package of social 

sciences (SPSS). The study concluded that an effective remuneration, especially the compensation package will result in attracting, 

retaining and motivating the employees who understand the details of the organization. This allows the organization to compete at a 

much higher level than it currently does. The study recommended that Regular review of salary and other incentives should be carried 

out. 

 

Popoola (2009) investigated the organizational commitment of record management personnel in Nigerian Private Universities. He 

found that there was a significant correlation between wages and organizational commitment. This implies that the higher wages of 

the employees, the more they exhibit high organizational commitment. Abel (2006) reiterated that good wages and attractive 

conditions of service might foster high organizational commitment in workers irrespective of the organization they work for. 
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Methodology 

The researcher adopted a descriptive survey research design. The studied private Universities are Paul University, Tansian University, 

and Madonna University with a total population 1047. The sample size of the study is 289 which comprise both the teaching and non-

teaching staff of the Universities. A five point Likert scale questionnaire was used to obtain information from the participants. The 

hypotheses earlier formulated for the study as enumerated in chapter one was tested using Pearson’s Product Moment Correlation 

Coefficient with the aid of Statistical Package for Social Science (SPSS) Ver.2. The decision rule is thus; reject the null hypotheses if 

P-value is greater than 0.01 level of significance, otherwise accept the null hypotheses.  

Analysis of Data 

A total number of 289 copies of questionnaire were distributed and administered to participants, but only 252 copies were returned for 

analysis thereof.  

 

Descriptive Statistics 

Table 4.1.1 Descriptive Statistics on nature of relationship between Remuneration and Affective Commitment of 

Employee in Private Universities in Anambra State 

Items N Mean Std 

Deviation 

Decision 

REMUNERATION     

I get rewarded each time I acquire a new skill that will improve my 

work quality. 

252 4.1111 1.24793 Agree 

I receive salary upgrade every year to take care of my increased 

living cost. 

252 4.1706 .91395 Agree 

I take loans from financial houses to finance my training cost 252 4.2738 .97398 Agree 

Grand Mean  4.1852  Agree 

AFFECTIVE COMMITMENT     

I go extra mile to see that my institution gains greatly even if I don’t 

get compensated 

252 3.7659 1.28303 Agree 

I enjoy being a member of this institution 252 3.9167 .78138 Agree 

My institution greatly depends on me 252 3.4683 1.28234 Agree 

Grand Mean   3.7170  Agree 
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The questionnaire items displayed in the table above shows the summation scale used in measuring the relationship between 

Remuneration and Affective Commitment. The questionnaire items that assumed the value of 3.0 and above were used in running the 

test of correlation. From the table above, all the items were used for the analysis. 

Hypothesis Testing 

Ho: There is no significant relationship between remuneration and employee affective commitment in Private Universities in 

Anambra State.  

HA:  There is a significant relationship between remuneration and employee affective commitment in Private Universities in 

Anambra State.  

Pearson Product Moment Correlation Coefficient was computed to ascertain the nature of relationship that exists between 

remuneration and affective commitment of employee in Private Universities in Anambra State. 

 

 

Table 4.2.1.1:    Correlation Table of  Remuneration and Affective Commitment 

 REMUNERATION AFFECTIVE 

COMMITMENT 

REMUNERATION 

Pearson Correlation 1 .052** 

Sig. (2-tailed)  .008 

N 252 252 

AFFECTIVE 

COMMITMENT 

Pearson Correlation .052** 1 

Sig. (2-tailed) .008  

N 252 252 

**. Correlation is significant at the 0.01 level (2-tailed). 

Source: SPSS ver. 22 Output 

Result Summary 

The table above shows the output result of correlation analysis between remuneration and employee affective commitment in Private 

Universities in Anambra State. The result revealed a significant positive relationship between the two variables with: r = 0.052, n = 

252, and p-value (0.008 < 0.01). Therefore, the study accepts the alternate hypothesis that there is a significant positive relationship 

between remuneration and employee affective commitment in Private Universities in Anambra State.  

Conclusions and Recommendation 

The result of the analysis that emanated from this objective shows that remuneration positively affects employee affective 

commitment. This simply means that, in order to make employees become affectively committed to their institution (going extra miles 

for the institution even if they gain nothing, enjoying being a member of the institution, and being a reliable employee) institutions on 

its own part will ensure that employees get rewarded after acquiring new skills as well as receiving salary upgrade so as to take care 
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of their living cost. It is recommended therefore, that the management of the studied Private Universities should clearly state whether 

employees will be rewarded handsomely or not if additional skill or degree is independently acquired. In so doing, these institutions 

will be exonerating themselves of any trouble or unrest that may arise.  
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Abstract- Societies everywhere are undergoing social 

transformation making it essential to bring in the new forms of 

education to foster competencies that economies need, today and 

tomorrow. Education is termed as “common good” by UNESCO 

and is regarded as the key to achieve sustainable development in a 

society as it is an investment in human capital. The changing 

demographics profile of India makes it the largest country with 

youth population with 62.5% of its population in the working age. 

Thomas Piketty (2014) observes that economic growth always 

includes a purely demographic component and a purely economic 

component. In order to harness power of the demographic 

component which has created an economic superpower in the form 

of enormous labour supply, the employment-unemployment 

scenario has to be addressed. The education and employment 

matrix needs to be understood, strengthened and made responsive 

to economic growth to adapt to the rapid changes that are 

happening worldwide. The North Eastern Region (NER) of India 

is backward in terms of economic indicators. In order to assess 

progress of NER, the paper attempts to examine the trends in the 

education sector, explore the employment-unemployment 

scenario of higher education graduates in the eight states. The 

paper draws a micro-economic analysis of historical data to 

identify the better and worse performing states in the NER 

according to the indicators of social transformation through a state 

wise analysis approach. The paper attempts to gauge the areas 

where the states need to work in order to achieve social 

transformation in the long run. 

 

Index Terms- social transformation, higher education, 

employment, North East Region, India 

 

I. INTRODUCTION 

mployment is a key parameter of development and skilled 

employment is an outcome of education. The study of 

employment and education is an important aspect to understand 

the performance of individuals (at micro level), society (at meso 

level) and economy (at macro level). The North Eastern Region 

(NER) of India is highly diverse and vibrant but still remains 

underdeveloped as compared to the other states of India. 

According to the world bank report, India’s NER could be seen as 

a victim of a low-level equilibrium where poverty and lack of 

development lead to civil conflicts, lack of belief in political 

leadership and government, and, therefore, to a politically unstable 

situation. This, in turn, leads to further barriers to poverty 

reduction, accelerated development and growth.” (World Bank, 

2007). As education is termed as “common good” and an 

investment in the human capital (UNESCO) and is regarded as the 

key to achieve sustainable development in a society, it is only 

through education that these states can be uplifted and transformed 

in all aspects. As it has been pointed out by Prof. D.S.Kothari, an 

eminent Indian educationist, “Knowledge is vitally important, but 

if it is to transform society from a state of relative stagnation to 

one of dynamism and progress, there must be a general willingness 

and determination to make use of it in the service of the 

community”, education is an important tool for both accumulation 

of social assets and formation of social capital (Nayar, 2004). 

       Social transformation is defined as the process in which 

society changes due to various factors like economic growth, 

employment creation and educational development which 

ultimately impacts people’s interactions and lifestyle by way of 

changing their social status in the long run. It is therefore, in this 

context, necessary to work on the identified areas to transform the 

society at a macro level. Hence, the circular flow of education-

employment-social transformation is the way an economy 

progresses and that shall become foundation nations economic and 

social policies. 

 

II. THEORETICAL BACKGROUND 

       Agrarian distress and rural unemployment have always been 

a concern in the Indian economy. With the 1991 reforms, inclusive 

growth became the theme of development. It is in this context of 

development, it has to be realized that education and employment 

are interconnected and cannot be seen in isolation as the triggers 

of social transformation in any society (figure 1).  

 

Figure 1: Social Transformation in an economy 

E 
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Source: Author’s construct based on literature review 

 

       Economic development and growth are the two key terms 

used to ascertain progress of any economy. Every economy is run 

by its population so, it becomes reasonable to say “skilled 

population are the drivers of an economy’s growth in the long 

run”. Eric A. Hanushek establishes a strong relationship between 

human capital and economic growth. He uses the experiences of 

“Latin America Growth Puzzle” and “East Asian Miracle” to 

explain that high human capital and high growth of a country are 

related. Quite a few economic theories have been devised on the 

importance of education to help transform resources into 

productive inputs. A few are explained below: First, the human 

capital theory puts students as resources that can be made 

productive through investments in their human capital formation 

that includes development and enhancing their skills through 

education. Second, the sheepskin version of screening hypothesis 

implies that wages will rise faster with extra years of education 

when this extra year of education is with a certificate. In other 

words, the number of years spent in education is used as a 

signaling device that employers use to select the more skilled 

worker. Third, the bumping theory states that in order to reduce 

the recruitment costs, employers rely on level of education to 

screen the applications at the initial stage of recruitment process. 

More educated stand at the front row for jobs in the labor market 

while less educated are pushed backward. Fourth, the job ladder 

model explains that employers follow preferential hiring practices 

in which they wish to employ highly educated people. This means 

high levels of education are important to fetch employment in the 

labor market. 

 

III.  OBJECTIVES, DATABASE AND METHODOLOGY 

The objectives of the study are: 

1. To examine the trends in education in the NER of India. 

2. To explore employment-unemployment of scenario in 

general and at graduate and above level of education in 

NER of India. 

3. To identify the top and bottom performing states with 

reference to the indicators of social transformation. 

 

       The study is based on secondary data sources as it uses data 

from Employment-unemployment surveys conducted by the 

National Sample Survey Organization (NSSO), Periodic Labour 

Force Survey (PLFS), All India Survey on Higher Education 

(AISHE), Unified District Information on School Education (U-

DISE) and other reports, publications, articles from various 

organizations. The data on employment is taken for all workers 

(usual status and subsidiary status). The study brings out an 

economic analysis of historic data using a state wise approach for 

the eight states in the NER of India. It has been found that the 

increasing share of jobseekers is with graduate and above degrees 

(Khare, 2014) therefore, emphasis is laid on graduate & above 

level of education. 

 

IV. ANALYSIS 

The findings of data analysis are discussed below: 

 

4.1 Trends in Education across the states 

4.1.1 School Education 

       The drop-out rates have been consistently falling at all the 

levels of education since 2014. At primary level of education, a 

sharp rise is observed in Arunachal Pradesh after Manipur and 

Meghalaya. A high drop rate has existed in all other states from 

2014 to 2016. At upper primary level of education, a sharp rise is 

observed in Meghalaya and Nagaland. At secondary level of 

education, a sharp rise is observed in Meghalaya, Mizoram and 

Sikkim. In the year 2016-17, the drop-rate is the highest in the state 

of Arunachal Pradesh (primary), Nagaland (upper primary) and 

Mizoram (secondary). Assam is the only state for where the drop-

out rates have fallen down for all the levels of education and 

Nagaland is the state where it has gone down for secondary level 

of education (see table 1). 

 

 

Table 1: Drop-out Rates in Education 

 

State Primary 

 

Upper Primary 

 

Secondary 

 

2014-

15 
2015-16 2016-17 2014-15 2015-16 2016-17 2014-15 

2015-

16 

2016-

17 

Arunachal 

Pradesh 
10.89 10.82 23.25 5.59 6.71 12.81 - 17.11 29.93 

Assam 
7.44 15.36 5.6 7.05 10.51 2.51 30.43 27.06 27.6 

Manipur 
18 9.66 16.79 7.02 4.2 12.76 13.81 14.38 21.05 
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Meghalaya 
10.34 10.34 17.69 6.84 6.52 17.59 8.47 20.52 28.07 

Mizoram 
12.96 12.96 15.36 6.02 4.78 9.88 18.7 21.88 30.67 

Nagaland 
19.41 19.41 20.95 17.86 7.92 18.28 35.11 18.23 29.88 

Sikkim 
4.57 4.57 5.13 5.14 1.57 7.64 12.89 15.89 24.15 

Tripura 
3.58 3.58 4.39 2.72 1.99 5.34 23.97 28.42 29.76 

All India 
4.34 4.13 6.35 3.77 4.03 5.67 17.01 17.05 21.08 

Source: U-Dise database 

 

4.1.2 Higher Education 

       Looking at the total enrolments at in Higher Education at all 

India level, we find that the share of the eight states in the total 

enrolments is very less and has not increased effectively from 

2014-15 to 2016-17. The increase in total enrolment in M.Phil and 

Ph.D is slightly better than graduate and post-graduate levels. The 

state of Assam witnessed the highest number of enrolments at 

graduate, postgraduate, M.phil and Ph.D. The number of 

enrolments has gone down for the states of Arunachal Pradesh and 

Manipur at undergraduate level, Nagaland at post-graduate level 

and Manipur and Tripura at M.Phil and Ph.D levels (see table 2).  

 

 

Table 2: Enrolments at higher education level (in %) 

 

State Under Graduate 

 

Post Graduate 

 

M.Phil & Ph.D 

 

2014-15 2015-16 2016-17 2014-15 2015-16 2016-17 2014-15 2015-16 2016-17 

Arunachal Pradesh 

 
4.90 4.60 4.11 4.85 5.73 6.22 7.52 7.75 8.39 

Assam 

 
58.37 59.52 60.89 60.68 60.28 58.48 54.54 52.05 54.40 

Manipur 

 
12.14 11.51 10.45 5.78 5.68 6.48 12.80 8.05 9.59 

Meghalaya 

 
7.77 7.67 7.85 7.08 6.83 6.97 13.17 12.90 12.72 

Mizoram 

 
3.14 2.97 2.86 3.36 2.77 3.18 1.63 8.65 8.16 

Nagaland 

 
3.88 3.75 3.76 6.22 4.41 4.44 2.89 2.05 3.06 

Sikkim 

 
2.10 2.18 2.08 4.74 7.90 6.84 2.95 2.55 2.59 

Tripura 

 
7.70 7.81 7.99 7.29 6.40 7.39 4.49 6.01 1.08 

% Share of NEI 

 
2.87 2.85 3.03 2.86 3.37 3.25 4.52 4.65 5.37 

Source: Author’s estimation using data from AISHE 

 

4.2 Employment-unemployment scenario 

 

4.2.1 Labour force participation rate 

       The labour force participation rate1 (LFPR) has fallen in the 

rural areas of Arunachal Pradesh and Meghalaya with a substantial 

decline in the participation rate of females (table 3). On the other 

hand, LFPR has risen in the urban areas of all the states and the 

rise has been higher for females with the highest being in the states 

of Sikkim, Assam and Arunachal Pradesh. The top three states 

with the highest LFPR for females in both the rural and urban areas 

are Sikkim, Mizoram and Meghalaya. Hence, there is existence of 

regional inequality in all the states that being higher in Meghalaya, 

Mizoram and Nagaland across the genders. 

 

 

 

                                                 
1 Is defined as the number of persons/person days in labour force 

per thousand person/person days (NSSO) 
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Table3: Labour Force Participation Rate, 1994-2012 (per 1000 persons) 

Source: NSS Reports of various rounds 

 

4.2.2 Gender Inequality in Employment 

       In NER of India, participation of females in employment is higher as compared to others states but there are signs of gender 

inequality within the NER (see table 4). The inequality, as indicated by the inequality coefficients2, is highest in rural and urban areas 

of Assam (R-0.23,U-0.17 )and Tripura (R-0.41,U-0.22 ) during 2011-12. In Arunachal Pradesh, while the inequality is high in urban 

areas but a more gender equal workforce exists in the rural areas. Sikkim is another state with a more gender equal workforce in the 

North Eastern region of India. 

 

Table 4: Gender Inequality in Workforce Participation Rates, 2000-2012 

 

State 1990-00 2004-05 2011-12 

Rural 

Arunachal Pradesh 0.73 0.82 0.92 

Assam 0.29 0.38 0.23 

Manipur 0.51 0.67 0.51 

Meghalaya 0.75 0.84 0.74 

Mizoram 0.79 0.74 0.67 

Nagaland 0.85 0.92 0.62 

Sikkim 0.48 0.57 0.84 

Tripura 0.14 0.15 0.41 

Urban 

Arunachal Pradesh 0.25 0.32 0.28 

Assam 0.21 0.20 0.17 

Manipur 0.47 0.48 0.40 

Meghalaya 0.50 0.67 0.40 

                                                 
2 As measured by the ratio of workforce participation rate of females and males 

Rural 

State Male Female 

1993-94 1999-00 2004-05 2009-10 2011-12 1993-94 1999-00 2004-05 2009-10 2011-12 

Arunachal 

Pradesh 506 425 505 507 492 410 310 413 295 282 

Assam 541 546 564 573 564 172 161 216 168 129 

Manipur 483 506 531 519 523 311 257 354 221 270 

Meghalaya 622 559 572 582 529 493 419 480 373 392 

Mizoram 537 563 597 606 599 318 441 441 410 405 

Nagaland 448 532 561 555 590 216 451 511 362 371 

Sikkim 566 519 570 584 586 194 245 323 320 492 

Tripura 530 507 607 615 599 136 76 125 235 287 

All India 561 540 555 557 553 330 302 333 265 253 

Urban 

Arunachal 

Pradesh 525 406 466 454 475 109 110 151 139 335 

Assam 559 656 591 550 573 124 138 120 97 352 

Manipur 456 478 482 497 483 230 225 236 204 343 

Meghalaya 505 407 470 483 515 196 211 314 210 354 

Mizoram 486 487 491 534 507 266 265 288 267 378 

Nagaland 406 433 479 465 509 105 217 277 224 280 

Sikkim 588 557 564 602 628 148 225 177 274 393 

Tripura 529 522 605 612 594 150 81 230 260 341 

All India 543 542 570 559 563 165 147 178 155 363 
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Mizoram 0.55 0.58 0.51 

Nagaland 0.51 0.56 0.35 

Sikkim 0.39 0.31 0.44 

Tripura 0.15 0.20 0.22 

Source: Author’s estimation using NSS Reports 

 

4.2.3 Higher Education and Employment 

       Since an increasing share of jobseekers is with graduate and above degrees, we take workforce participation rate3 (WPR) at graduate 

level to analyse the employability of higher education graduates in the states. The trend analysis shows that WPR in 2011-12 has fallen 

for almost all the states in both rural and urban areas since 1993-94 and it is also higher in rural areas than urban areas (see figure 2). A 

marginal increase is recorded only in the states of Assam (rural), Sikkim (rural & urban). 

 

Figure 2: WPR at graduate level of education 

 
 

 
Source: NSS reports of various rounds 

 

4.2.4 Sectoral Employment 

       The top three sectors that employ the maximum share of working population in rural areas are agriculture, construction and public 

administration & community services (see figure 3). While in urban areas, the top three sectors are public administration & community 

services, wholesale and agriculture. It is clearly visible that agriculture is the primary sector of employment generation in the NER. The 

high growth sectors identified by planning commission in India, which employed a sizeable proportion of the graduate employees, are 

                                                 
3 Is defined as percentage of total workers to the total population (NSSO) 
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Banking, Financial services and Insurance (BFSI), Construction or real estate and Organised Retail (Khare, 2014) while in the NER, 

these sectors do not absorb a great share of the working population. Though, it is only the state of Tripura where the rural region is seen 

to have a high working population in the construction sector. 

 

Figure 3: Sectoral Distribution of Working Population, 2011-12 

 

 
Source: NSS reports of various rounds 

 

4.2.5 Social transformation and the better performing states 
       The above analysis helps us identify the top and bottom performing states as per the various indicators of social transformation. 

Education leads to employment and employment brings about a social change in the society. While employment of graduates& above 

level of education is an indicator of skill development and employability in the state, female labour force participation explains if women 

are becoming a productive asset of the state or not and if there is an existence of gender inequality in the society. The states of Nagaland, 

Arunachal Pradesh and Tripura (see table 5) are lagging in the process of social transformation as seen from the lens of education and 

employment creation. 

 

Table 5: Performance of states 

 

Social Transformation: Indicators 

 

Top 3 States 

 

Bottom 3 States 

 

Dropout Rate at Secondary level, 2016-17 

 

Manipur, Sikkim, Assam 

 

Mizoram, Arunachal Pradesh, 

Nagaland 

 

Enrolments at graduate & above, 2014-15 to 

2016-17 

 

Assam, Manipur, Tripura 

 

Sikkim, Mizoram, Nagaland 

 

LFPR, 2017-18 

 

Sikkim, Meghalaya, 

Mizoram 

Nagaland, Arunachal Pradesh, 

Tripura 

FLFPR, 2017-18 

 

Sikkim, Meghalaya, 

Mizoram 

Tripura, Assam, Arunachal Pradesh 

 

WPR for graduates & above, 2011-12 

 

Meghalaya, Sikkim, 

Mizoram 

Nagaland, Tripura, Arunachal 

Pradesh 

Source: Author’s understanding based on analysis 

 

V. CONCLUDING REMARKS 

       For individuals, their employability quotient is both a 

resultant and a determining factor of the quality of the higher 

education sector. In today’s fast growing globalizing economy, a 

country’s competitiveness and movement up the value chain 

beyond simple production processes and products is highly a 

function of its quality of higher education and training (Schwab, 

2010-11). Therefore, the linkages between higher education and 

employment in the potential sectors should be strengthened. Social 

transformation will eventually trickle down to all the sectors of the 

society by engaging a higher number of highly educated graduates 

across regions and genders.  

       Inclusive growth and development will take place when 

inclusivity is placed at educational level which means eradication 

of all kinds of disparities arising out of region, gender and caste. 

Inclusivity in employment will be achieved when all the sections 

of the economy participate in the productive sectors of industries 

with a greater potential to yield economic benefits. This shall 

further be augmented with skilled employability and inclusion. 
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Hence, we can conclude that education and employment are the 

routes to social transformation and the process is lagging in the 

identified states of NER. Therefore, corrective measures and 

policy initiatives should be taken to uplift these states by speeding 

up the process of social transformation.  

 

REFERENCES 

[1] Bank, T. W. (2007). Development and Growth in North East India: The 
Natural Resources, Water, and Environment Nexus, Strategy Report. The 
International Bank for Reconstruction and Development. 

[2] (2015). Basic Statistics of North Eastern Region. Shillong: North Eastern 
Council Secretariat. 

[3] Chapter IV: North East India: Social, Political, Economic and Secuirty 
Perspectives .  

[4] Das, K. S. (2018, January). Employment in North East India: An 
Investigation. Manpower Journal . 

[5] Dhar, D. S. (2015). Gender Inequality in Education, Health and Employment 
in North East India. International Journal of Humanities & Social Sciences 
Studies , 111-116. 

[6] Dore, R. (1976). The Diploma Disease: Education, Qualification and 
Development. London: George Allen & Unwin. 

[7] Glewwe, P., & M., K. (2006). School, Teachers, and education outcomes in 
developing countries. In E. A. Hanushek, & F. Welch (Eds.), Handbook of 
the economics of education . 

[8] Khare, M. (2014). Employment, Employability and Higher Education in 
India: The Missing Links. SAGE , 39-62. 

[9] Kumar, N., & Chakraborty, S. (2013, March). Higher Education Scenario of 
the North-Eastern India. Indian Journal of Research , 78-80. 

[10] Lahoti, R., & Swaminathan, H. Economic Growth and Female Labour Force 
Participation in India. Centre for Public Policy. 

[11] Mincer, J. (1974). Schooling and earnings: Schooling, experience and 
earnings. New York: Columbia University Press. 

[12] Nayar, U. S. (2004). Education for Social Transformation: A Collective Step 
Forward. The Journal of Family Welfare , 9-14. 

[13] NITI Aayog, G. (2019). Human Resource Profile India Yearbook 2019. 
Delhi: National Institute of Labour Economics Research and Development. 

[14] Office, N. S. (2019). Periodic Labour Force Survey (PLFS). Delhi: MOSPI. 

[15] Organization, N. S. (2014). Employment and Unemployment Situation in 
India, NSS 68th Round. New Delhi: MOSPI. 

[16] Organization, N. S. (2006). Employment and Unemployment Situation in 
India, NSS 61st Round. MOSPI. 

[17] Psacharopoulos, R. L. The Screening Hypothesis and Returns to Education.  

[18] S., M. Z., Lahiri-Dutt, K., Lockie, S., & Pritchard, B. (2017). Reconsidering 
Women's Work in Rural India Analysis of NSSO Data, 2004-05 and 2011-
12. Economic and Political Weekly, Vol. L II no.1 . 

[19] Sanghi, S., Srija, A., & Vijay, S. S. (2015). Decline in Rural Labour Force 
Participation in India: A Relook into the causes. The Journal for Decision 
Makers, SAGE , 255-268. 

[20] Schwab, K. (2010-11). Global competitiveness report. Geneva: World 
Economic Forum. 

[21] Schultz, T. P. (1994). Human Capital Investment in Women and Men: Micro 
and Macro 

[22] Schultz, T. W. (1961). Investment in Human Capital (Vol. 51). The American 
Economic Review . 

[23] Sharma, H. I. (2015). Rural Employment Scenario in North East India. 
Economic & Political Weekly , 61-65. 

[24] United Nations Economic Commission for Europe, U. (2015). Handbook on 
Measuring Quality of Employment, A statistical framework, Prepared by the 
Expert Group on Measuring Quality of Employment. New York, Geneva. 

 

AUTHORS 

First Author – Ms. Sonam Arora, Ph. D. Scholar, National 

Institute of Educational Planning and Administration, India 

110016,    E-mail: sonamarora.nuepa@gmail.com, 

sonamarora@niepa.ac.in 

 

 

 

 

 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10136
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020              324 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10137    www.ijsrp.org 

People with Special Needs in Ancient Societies: A 

comparative Study between few Early Philosophers and 

Islam  

Md. Sirajul Islam1, Sofiah Samsudin2 

 
* PhD candidate, Department of Qur’ān & Sunnah Studies Studies, Kulliyyah of Islamic Revealed Knowledge and Human Sciences, International 

Islamic University Malaysia, 53100 Jalan Gombak, Selangor, Kuala Lumpur, Malaysia.  
** Assistant Professor, Department of Qur’ān & Sunnah, Kulliyyah of Islamic Revealed Knowledge and Human Science, International Islamic 

University Malaysia, 53100Jalan Gombak, Selangor, Kuala Lumpur, Malaysia. 

 

DOI: 10.29322/IJSRP.10.05.2020.p10137 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10137  

 
Abstract- This article focuses on people with special needs in 

ancient societies. The main aim of this article is to examine people 

with special needs in ancient societies as a comparative study 

between few early philosophers and Islam in order to find out the 

real circumstance and situation of this group of people. It focuses 

on three different ancient societies Europe, Arab, and India. This 

systematic investigation meets with ruthless and brutal decision of 

few philosophers, invalid notion of people; inhuman customs and 

picture of harassment towards disabled people in abovementioned 

societies. It attains only in the Holy Qur’ān and Prophetic 

traditions moral approaches in caring and empowering persons 

with special needs in early Islamic society in 7th century.  

 

Index Terms- Special needs, injury, intellectually disabled, 

ancient societies, disadvantaged people, Islam, exclusion. 

 

I. INTRODUCTION 

eople who are suffering from with disabilities are among the 

world’s poorest and most disregarded individuals. They face 

prejudice, stigma, exclusion, discrimination, and social isolation, 

and often deprived from the education opportunity, social 

integration support, and authorized right to appeal injustices at the 

family, community, or national level1.  

       Persons with special needs are those people who are suffering 

from an illness, injury or condition that makes it difficult for them 

to do some work that other people do easily2. 

It is a dark chapter of disability history that persons with special 

needs had been depriving from their fundamental rights; there was 

                                                 
1 Groce, N. E., London, J., & Stein, M. A. (2014). Inheritance, 
poverty, and disability. Disability & Society, 29(10), 1554-
1568. 
2 Md. Sirajul Islam and Sofiah Bt. Samsuddin, (2018). Moral 
Approaches and Roles of Prophet Muhammad (S.A.W) In 
Empowering Persons with Special Needs. Australian Journal of 
Basic and Applied Sciences, 12(6): 30-35. 
3 Al-Jadid, M.S. (2013) Disability in Saudi Arabia. Saudi medical 
journal, 34(5), 453-460.  

no life right for this group of people in ancient societies. People of 

Madinah used to prevent the lame and blind people from sharing 

food with them because they are deemed and repulsive3.  

       It is obvious throughout the history of humankind that 

societies treated and responded to people with special needs based 

on their cultural and belief systems4. For example, from ancient 

beliefs Neolithic tribes (9000 B.C.E - 3000 B.C.E) perceived 

person with disabilities as possessed by spirits (ghost). When the 

spirits were perceived as evil, escape routes were fashioned by 

drilling holes in the skulls of persons who were thought to be 

possessed5. The Spartans, with their rugged individualism, 

abandoned young and old people with disabilities in the 

countryside to die6.  

       Stephen Covey (1932 A.D-2012 A.D) found that societies 

have commonly looked at people with disabilities in following 

ways: as subhuman or animal-like, supernatural or gifted, ugly, 

evil, meriting pity or charity, entertaining, indigent, depressed, 

child-like, dependent, sexually hyperactive, damaged, less 

socially acceptable, and socially deviant. They have also been 

perceived to be scapegoats, burdens, and liabilities to their 

societies. Cove also found several common explanations for 

disability throughout history including disability as a punishment 

from God for sin, a result of witchcraft and magic, a result of 

violence and accidents, the consequence of negative maternal 

feelings or parental misconduct during pregnancy, a hybridization 

of humans and evil spirits or animals, a normal side effect of 

process of aging or decay, and a product of astrological 

influences7.   

       This article deals with miserable phenomenon of people with 

special needs in ancient societies, opinion of few early 

4 Mackelprang, R. W., & Salsgiver, R. O. (1996) People with 
disabilities and social work: Historical and contemporary 
issues. Social work, 41(1), 7-14.  
5 Albrecht, G. (1992) The disability business: Rehabilitation in 
America. Newbury Park, CA: Sage Publications. 
6 Mackelprang, R. W., & Salsgiver, R. O. (1996). 41(1), 7-14. 
7 Bhatty, I., Moten, A. A., Tawakkul, M., & Amer, M. (2009) 
Disability in Islam: Insights into theology, law, history, and 
practice. Disabilities: Insights from across fields and around 
the world, 1, 157-176. 
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philosophers, and Islamic standpoints regarding disability. In 

terms of applying Islamic values within the context of disability 

will be studied from three different ancient societies and cultural 

perspectives- Europe, Arab and Indian society.   

 

II. IN EUROPE 

       The history of West shows the phenomenon of neglect and 

harassment to persons with special needs that culminated in killing 

the disabled babies in few ancient European societies. The 

superstitious beliefs were responsible for this setback. For 

instance, it was believed that people those were suffering from 

intellectual and disabilities were possessed by devil and evil 

spirits. Even philosophers and scholars held such believed8.  

Before 2000 of the Common Era (BCE) with the cult of the ‘body 

beautiful’, the infanticide of disabled babies becomes common. 

Likewise, in Rome children with special needs are drowned in the 

Tiber, and people who considered being ‘mentally defective’ are 

prohibited from marrying9. 

       There is other evidence that the Romans believed people with 

disabilities as sub-human. In the early years of the Roman 

Republic (Ancient Rome 753 BC – AD 476), it was  a customary 

practice to abandon a child who born with a disability due to both 

the supposed financial and divine burdens a child with disability 

brought10. In addition, Romans believed disability was negative 

“karma” of sorts – a supernatural sign of bad fortune to come. This 

was seen as good enough reason to rid a child with disability from 

a family11. Roman believed that disability was a mark of the Gods’ 

displeasure. For this reason, a disabled child was frequently seen 

as a form of divine punishment upon its parents12.  

 

III. SOME FAMOUS EARLY PHILOSOPHERS’ OPINION ABOUT 

PERSONS WITH SPECIAL NEED 

       The renowned philosopher Plato (427 BC-347BC) came and 

declared that those who have special needs are a malicious 

category, and constituting a burden on the society, and a damaging 

factor to his Republic13. Aristotle (355 BCE) says that ‘those born 

                                                 
8 Muhammad, M.Y. The Prophet's Care for People With Special 
Needs, Available in 
http://www.usislam.org/islamicyouth/Muhammad/Prophet'
s%20Care%20for%20People.htm, Retrieved on 5 September, 
2013. 
9 Andrew H. (2013) A Disability History Timeline The struggle 
for equal rights through the ages. 
10 Brignell V. (2008). Ancient World, published on The New 
Statesman website. 
http://www.newstatesman.com/blogs/crips-
column/2008/04/disabled-slaves-child-roman. See also: Will 
R. (2013) Disability in Ancient Rome, available in 
http://www.rootedinrights.org/disability-in-ancient-rome/, 
retrieved 17/5/2016. 
11 Will R. (2013) Disability in Ancient Rome, available in 
http://www.rootedinrights.org/disability-in-ancient-rome/, 
retrieved 17/5/2016. 
12 Brignell V. (2008). Ancient World, published on The New 
Statesman website. 

deaf become senseless and incapable of reason14. The laws of the 

legendary lawmaker of Sparta, Lycurgus, and the Athenian 

philosopher and lawmaker Solon allowed getting rid of those who 

had disabilities that made them unable to work or engage in war15. 

In Sparta, Lycurgus decrees that children are state property and 

that those born ‘puny and ill shaped’ should be ‘disposed of.’16. 

Winzer, M. A mentions in his article that Aristotle was led to 

characterize individuals who were deaf as 

"senseless and incapable of reason"; as "no better than the animals 

of the forest and unteachable"17. Aristotle wrote, "Men that are 

born deaf are in all cases dumb," and "Those who are born deaf all 

become senseless and incapable of reason." Aristotle's implication 

that the deaf could not possibly be taught to speak rendered them 

a tremendous disservice, since the next two thousand years of 

Christendom18.  His opinions and beliefs dictated scientific belief 

throughout the world until the 16th century19. Superstitious beliefs 

and philosophers’ opinion lead people to deprive persons with 

special needs from their rights. Invalid conception of people made 

exclusion disabled people from social interaction and assistance.  

Even killing the disabled people was not considered as an offence. 

Islam does not allow invalid conception and superstitious beliefs.  

As such Allah S.W.T forbids “O you, who believe20 abstain from 

many of the suspicions. Some suspicions are sins. And do not be 

curious (to find out faults of others), and do not backbite one 

another. Does one of you like that he eats the flesh of his dead 

brother? You would abhor it. And fear Allah. Surely Allah is Most-

Relenting, Very-Merciful” (Al-Qur’ān 49:12). Islam never allows 

killing innocent person. The Holy Qur’ān reads Allah send divine 

law “whoever kills a person not in retaliation for a person killed, 

nor (as a punishment) for spreading disorder on the earth, is as if 

he has killed the whole of humankind, and whoever saves the life 

of a person is as if he has saved the life of the whole of humankind. 

Certainly, Our messengers have come to them with clear signs. 

Then, after all that, many of them are there to commit excesses on 

the earth” (Al-Qur’ān 5:32). Allah conferred dignity on the all 

human regardless. The Creator declares “And We bestowed 

dignity on the children of ‘Adam” (Al-Qur’ān 17:70). Hence, the 

Qur’ānic teaching is human have to talk and belief based on 

http://www.newstatesman.com/blogs/crips-
column/2008/04/disabled-slaves-child-roman 
13 Muhammad, M.Y.  (2013). 
14 Andrew H. (2013). A Disability History Timeline The 
struggle for equal rights through the ages. 
15 Muhammad, M.Y.  (2013). 
16 Brignell V. (2008). See also: Andrew H. (2013). 
17 Winzer, M. A. (1998). A tale often told: The early progression 
of special education. Remedial and Special Education, 19(4), 
212-218.  
18 Kirchner, J. A. (1955). The Deaf and their Problems. The Yale 
journal of biology and medicine, 27(4), 312.  
19 Herrmann, J. A. (2006). Communicating in Silence: The 
Benedictine Roots of Deaf Education. Journal of 
Communication & Religion, 29(1). 
20 Belief in six pillars of iman namely: (1) belief in Allah, (2) 
Angels, (3) Holy Books, (4) Messengers, (5) predestination 
and (6) on the Day of Judgment.  
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trustworthy evidence such as divine revelation rather than void 

notion. Human is dignified by the Creator; humans have to be 

treated with honor by each other regardless.  Protecting human life 

from illegal killing is a divine order and motivation. Rights of 

persons with special needs are established from the Qur’ānic 

outlook generally with all humans.    

 

IV. IN ARAB SOCIETY 

       The pre-Islamic Arabs used to kill their female babies for 

fearing of possible disgrace were less hardhearted and more 

compassionate toward those afflicted with difficulties and the 

chronically ill. They abstained from sharing food or sitting at a 

meal with those who had special needs. It is a historical 

background that the Arab society refused persons with special 

needs before revealed the Holy Qur’ān to last Prophet Muhammad 

(May Allah peace be upon him). In addition, people prevented the 

blind, lame and the diseased from sharing food with them. If 

persons with special needs asked for foods to the able person, they 

replayed them go to another door. On the one hand, people were 

deprived them from deserve standard lives; such as their right to 

setting and interaction with people, and so forth. On the other 

hand, few people used to like abstain themself from having food 

with disable, in fearing that they (few people) might come in 

eating with them of their (disable’)  food something 21.   

 

V. IN INDIA SOCIETY  

       Buckingham, in her history of disability in India, notes that in 

pre-modern India, disabled persons were denied inheritance in the 

higher levels of Hindu caste society. A dharmasastric text from the 

fourth century AD ‘listed “a madman, an idiot, one born blind, and 

he who is afflicted by an incurable disease” as people who were 

rendered unable to inherit’ because they were thought incapable 

of performing required family rituals22. 

       Ancient Hindu Law also mentions property and inheritance 

rights of disabled persons. They were excluded from inheritance 

in the eleventh-century Mitakshara23, and Miles further lists Hindu 

law books where disability and inheritance were mentioned24. For 

                                                 
21 Al-Alusi, S.M. (2007). Ruhul Ma’ni fi tafsir Qur’an al-A’zim 
wal sab’ al-Masani, 14: 12.  
22 Buckingham, J. (2011). “Writing Histories of Disability in 
India: Strategies of Inclusion.” Disability & Society 26 (4): 
419–431. See also: Groce, N. E., London, J., & Stein, M. A. 
(2012). Intergenerational Poverty and Disability: The 
implications of inheritance policy and practice on persons 
with disabilities in the developing world. Groce, N. E., London, 
J., & Stein, M. A. (2014). Inheritance, poverty, and disability. 
Disability & Society, 29(10), 1554-1568. See also: Groce, N. E., 
London, J., & Stein, M. A. (2012). Intergenerational Poverty 
and Disability: The implications of inheritance policy and 
practice on persons with disabilities in the developing world. 
23 Miles, M. (1999). “Some Historical Responses to Disability in 
South Asia and Reflections on. Service Provision; Focus on 
Mental Retardation in India, Pakistan and Bangladesh and 
Some Consideration of Blindness.” PhD diss., University of 
Birmingham 

example, the Minor Law Books Narada (fourth/fifth century CE) 

notes exclusion of disabled persons from inheritance but asserts 

that they must be maintained and their sons must be allowed to 

remain inheritors25. 

        “Disability statistics were collected in the Census of India 

from as early as the late nineteenth century and the country had 

special schools that catered to the needs of people with disabilities 

from around the same time period. However, integration of people 

with disabilities and policy commitment to their participation as 

equals in society occurred only twenty-five years ago with the 

passage of four important laws”. These included the Mental Health 

Act of 1987, the Rehabilitation Council of India Act of 1992, the 

People with Disabilities (Equal Opportunities, Protection of 

Rights and Full Participation) Act of 1995 (PWD Act), and the 

National Trust for Welfare of Persons with Autism, Cerebral 

Palsy, Mental Retardation and Multiple Disabilities Act of 199926.  

       According to Dr. G. N. Karna 'In the Hindu doctrine of Karma 

Phala disability is sought to be linked with the retribution for the 

sins committed by individuals in the past'27. He also stated that in 

a third world country like India, where maximum population is 

illiterate and narrow minded in their outlook; even disease is also 

associated with disobedience to natural or religious principles. In 

India, Hinduism is the most accepted religion of the people, and 

according to Hindu religion a person takes birth for several ·times' 

and it depends upon the deeds and activities he performs in one 

life. Disability occurs when one leads a very sinful life and as a 

result is subjected to the wrath and vengeance of God or 

Goddess28. 

       There was discrimination against the disabled because they 

were unable to perform religious ceremonies. But that 

discrimination was not on religious ground as shudras who were 

not required to perform Vedic rites were also excluded from 

inheritance on grounds on disability29. 

 

VI. ISLAMIC VIEWPOINT ON PERSONS WITH SPECIAL NEEDS  

       Islamic philosophy has a kind hearted attitude towards 

Persons with special needs and those who are in a disadvantaged 

situation. The Qur’ān and the Hadith not only declared the 

24 Miles, M. (2008). Disability and Deafness in the Middle East. 
Annotated Bibliography. New York: Center for International 
Rehabilitation Research Information and Exchange. http:// 
cirrie.buffalo.edu/bibliography/mideast/. 
25 Jolly, J., ed. (1889). The Minor Law Books, Part 1. Oxford: 
Clarendon 
26 Menon, N., Parish, S. L., & Rose, R. A. (2014). The “state” of 
persons with disabilities in India. Journal of Human 
Development and Capabilities, 15(4), 391-412.  See also: 
World Bank. 2007. “People with Disabilities in India: From 
Commitments to Outcomes,” Human Development Unit: South 
Asia Region: 1-186. 
27 Karna, G. N. (1999). United Nations and the rights of 
disabled persons: a study in Indian perspective. APH 
Publishing. 
28 Karna, G. N. (1999).  
29 Dutt, Ramesh Chandra, (1972).  A History of Civilization in 
Ancient India, Delhi: Vistar Publishers, 1st Indian rep., p.59. 
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favorable approaches and inclusion of  disabilities as a natural part 

of human nature, but also provided principles and practical 

suggestions for caring for disabled people, as well as discussing 

the significance of such caring. 

 

VII. RIGHTS OF PERSONS WITH SPECIAL NEEDS IN THE HOLY 

QUR’ĀN 

       The holy Qur’ān is a divine revelation that includes humans’ 

dignity and justified rights regardless generally. It talks about 

persons with special needs their family bond, offspring, social 

integration, and life rights without discrimination of child-old, 

male-female, white-black, and rich-poor. The divine law had 

revealed upon the Prophet Muhammad (May Allah peace be upon 

him) in order to establish rights of persons with special needs in 

family, community and national level. As such Almighty Allah  

says: “There is no restriction on the blind, nor any restriction on 

the lame, nor any restriction on the sick, nor on yourselves, if you 

eat from your houses, or the houses of your fathers, or the houses 

of your mothers, or the houses of your brothers, or the houses of 

your sisters, or the houses of your father's brothers, or the houses 

of your father's sisters, or the houses of your mother's brothers, or 

the houses of your mother's sisters, or (from that) whereof you 

hold keys, or (from the house) of a friend. No sin on you whether 

you eat together or apart. But when you enter the houses, greet 

one another with a greeting from Allah, blessed and good. Thus 

Allah makes clear the Ayat to you that you may understand.” (Al-

Qur’ān 24: Verse 61).  

       Interpretation of the verse in tafsir ibn Kathir: Allah S.W.T 

says “There is no restriction on the blind, nor any restriction on 

the lame, nor any restriction on the sick, 30" 

       What is referred to here is the fact that they used to feel too 

embarrassed to eat with the blind, because they could not see the 

food or where the best morsels were, so others might take the best 

pieces before they could. They felt too embarrassed to eat with the 

lame because they could not sit comfortably, and their companions 

might take advantage of them, and they felt embarrassed to eat 

with the sick because they might not eat as much as others. So they 

were afraid to eat with them lest they were unfair to them in some 

way. 82 Then Allah revealed this Ayah, granting them a 

dispensation in this matter. This was the view of Sa`id bin Jubayr 

and Miqsam31. Ad-Dahhak said: "Before the Prophet's Mission, 

they used to feel too embarrassed and too proud to eat with these 

people, lest they might have to help them. So Allah revealed this 

Ayah.'' Abdur-Razzaq recorded that Mujahid said: "A man would 

take a blind, lame or sick person to the house of his brother or 

sister or aunt, and those disabled people would feel ashamed of 

                                                 
30 Note. The italic text is the translation of verse 61: 24.  
31 Ibn Kathir A.F.I. (1999). Tafsir al-Qur’ān al-Azim, review: 
Sami Ibn Muhammad Salamah, publisher dar al-Taibati, 2nd 
edition. Vol. 6, P85. See also: English translation of Tafsir Ibn 
Kathir. 
32 Ibn Kathir A.F.I. (1999).  
33 Ibid 
34 Abu-Abdullah Ahmad ibn Muhammad ibn Hambal, K., 
(1998). Masnad Ahmad ibn Hambal, publisher: Bayrut- 

that and say, `they are taking us to other people's houses.' So this 

Ayah was revealed granting permission for that. 32''  

       As-Suddi said: "A man would enter the house of his father or 

brother or son, and the lady of the house would bring him some 

food, but he would refrain from eating because the master of the 

house was not there, so Allah revealed: “There is no restriction on 

the blind” 33 . Allah S.W.T says: nor on yourselves, if you eat from 

your houses", This is stated here although it is obvious, so that 

from this starting point the houses of others may be mentioned, 

and to make it clear that the ruling applies equally to what comes 

after. Sons' houses are included in this even though they are not 

mentioned by name, and this is used as evidence by those who 

regard the son's wealth as being like the father's wealth. In the 

Musnad and the Sunan, it is reported through several routes that 

the Messenger of Allah said: You and your wealth belong to your 

father”34.  

       Allah S.W.T says: “or the houses of your fathers, or the 

houses of your mothers, or the houses of your brothers, or the 

houses of your sisters, or the houses of your father's brothers, or 

the houses of your father's sisters, or the houses of your mother's 

brothers, or the houses of your mother's sisters,”. This is obvious, 

and this is used as evidence by those who think that it is obligatory 

for relatives to spend on one another35.  

       Allah S.W.T says: “or (from that) whereof you hold keys,”. 

Sa`id bin Jubayr and As-Suddi said, "This refers to a people's 

servants, whether a slave or otherwise. There is nothing wrong 

with them eating from the food that is stored with them, within 

reason.'' Az-Zuhri narrated from Urwah that A'isha, may Allah be 

pleased with her, said, "The Muslims used to go out on military 

campaigns with the Messenger of Allah and they would give their 

keys to people they trusted and say, `We permit you to eat 

whatever you need.'  But they would say, `It is not permissible for 

us to eat, they have given us permission reluctantly and we are 

only trustees.' Then Allah revealed “or (from that) whereof you 

hold keys).”36 

        Allah S.W.T says: “or (from the house) of a friend”. Means, 

there is no sin on you if you eat from their houses, so long as you 

know that this does not upset them and they do not dislike it37. 

Allah S.W.T says: “No sin on you whether you eat together or 

apart”. Ali bin Abi Talhah reported from Ibn Abbas concerning 

this Ayah, "When Allah revealed the Ayah “O you who believe! 

Eat not up your property among yourselves unjustly,” (Qur’ān 4: 

29). The Muslims said, `Allah has forbidden us to eat up our 

property among ourselves unjustly, and food is the best of 

property, so it is not permissible for anyone among us to eat at the 

house of anyone else.' So the people stopped doing that. Then 

Allah revealed:  (There is no restriction on the blind,) until His 

statement; (or from the house of a friend) 38. A man would also feel 

embarrassed and would refrain from eating alone until someone 

Alamul kitab,  1st edition, No: 6608, vol: 14, p146. See also: 
Muhammad ibn Yazid Abu Abdullah al-Qzwyni, (2001). Sunan 
ibn Majah, review: Muhammad Fuad Abdu al-Baqi, Dar al-Fikr-
Bayrut, no. 2282, Vol. 7, P71. 
35 Ibn Kathir. 
36 Ibid 
37 Ibid 
38 Ibid 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10137
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020              328 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10137    www.ijsrp.org 

else came along, but Allah made the matter easier for them and 

said: “(No sin on you whether you eat together or apart)39''. 

Qatadah said, "This was a clan of Banu Kinanah who during the 

Jahiliyyah thought that it was a source of shame for one of them 

to eat alone, to such an extent that a man might keep on driving 

his laden camel even though he was hungry, until he could find 

someone to eat and drink with him. Then Allah revealed “No sin 

on you whether you eat together or apart)” 40.  

       So this was a dispensation from Allah, allowing people to eat 

either alone or with others, even though eating with others is more 

blessed and is better." Imam Ahmad recorded from Wahshi bin 

Harb from his father from his grandfather that a man said to the 

Prophet, "We eat but we do not feel satisfied.'' He said: “Perhaps 

you are eating separately. Eat together and mention the Name of 

Allah, and He will bless the food for you”41. It was also recorded 

by Abu Dawud and Ibn Majah. Ibn Majah also recorded that Salim 

reported from his father from Umar, may Allah be pleased with 

him, that the Messenger of Allah said: “Eat together and not 

separately, for the blessing is in being together” 42.  

       Allah S.W.T says: “But when you enter the houses, greet one 

another, with a greeting from Allah, blessed and good.” Sa`id bin 

Jubayr, Al-Hasan Al-Basri, Qatadah and Az-Zuhri said, "This 

means greet one another with Salam43''.  Allah S.W.T says: “Thus 

Allah makes clear the Ayat to you that you may understand”. 

When Allah mentioned what wise rulings and reasonable, well-

constructed laws are contained in this Surah, He points out to His 

servants that He explains the Ayat to them clearly so that they may 

ponder them and understand their meanings44.  

       Thus, the Qur’ānic verse has been revealed as a complete 

mercy on the persons with special needs to console, relieve and 

support them. It saved them from the most dangerous 

psychological diseases that may impact them if they suffer from 

isolation and withdrawal from the social life45.    

 

VIII. CONTRIBUTION OF PROPHET MUHAMMAD (MAY ALLAH 

PEACE BE UPON HIM) IN EMPOWERING PERSONS WITH 

SPECIAL NEEDS 

       When the world was floundering between theories that called 

for execution of the mentally, disabled and other theories that 

called for employing them in drudgery, at that situation we see 

Prophet Mohammad (S.A.W) was merciful to this type of 

people46. Visiting the sick in general and the disabled in particular 

had been legislated by Islam for the purpose of relieving their 

                                                 
39 Ibid 
40 Ibid 
41 Abu-Abdullah Ahmad ibn Muhammad ibn Hambal, K., 
(1998). Masnad Ahmad ibn Hambal, publisher: Bayrut- 
Alamul kitab,  1st edition, No: 16078, vol: 25, p485.  
42 Ibn Kathir 
43 Ibid 
44 Ibid 
45 Al-Alusi, S.M. (2007) Ruhul Ma’ni fi tafsir Qur’an al-A’zim 
wal sab’ al-Masani, 14: 12.  
46 Md. Sirajul Islam and Sofiah Bt. Samsuddin, 12(6): 30-35. 

suffering from both mental and physical47 (Muhammad M.Y). 

Prophet Muhammad (S.A.W) used to visit the sick, pray for them 

and console them, instill confidence in their souls, and fulfil their 

hearts and faces with happiness and joy. He could once go to 

someone in the outskirts of Madinah particularly to answer a 

simple need of a person that performing salah (prayer) in the house 

of an afflicted one, as granting of his request48. An example of this 

was Etban Ibn Malik (R.A). He was a blind man from Ansar. He 

asked to the Messenger of Allah (S.A.W) "I wish that you, O 

Messenger of Allah, would you come and perform salah in my 

house so that I would take it as a place of prayer. “As a reply, the 

Prophet may Allah peace be upon Him, promised to visit him and 

perform prayer, so humbly saying, "I will do, if Allah so wills". 

Etban said, "Allah's Messenger and Abu Bakar came early in the 

morning. Allah's Messenger asked for permission to enter, which 

I gave". Without sitting, he immediately entered and said, "In 

which part of your house do you like me to pray?" I pointed to a 

certain place in the house, so the Messenger of Allah stood and 

started praying and we, in turn, stood and he lined us in a row. He 

performed two-rak`ah prayer, ending it with taslim49. This story 

informs that every human being has to appreciate the disables and 

try to fulfil their legal desires. It is a concrete example in 

appreciating the disability through responding their invitation, 

visiting them, and fulfilling their asking50. 

       The study has found by studying authentic texts of the 

Prophetic traditions that Prophet Muhammad (S.A.W) applied five 

unique moral approaches in empowering persons with special 

needs. First approach: Psychological improvement. Second 

approach: Establishing social integration. Third approach: 

Providing necessary legal services. Fourth approach: Teaching 

and Fifth approach: Employing51.  

       Furthermore, to be successful in these unique moral 

approaches He played twelve significant moral roles. These roles 

are generally variation on the following them: (1) Honoring them 

as humans without discrimination. (2) Special caring as they are 

special needs. (3) Careful about their rights. (4) Frequently visiting 

them (5) Consoling and psychotherapy them with prediction about 

reward the paradise. (6) Patience in answering their asking and 

dealing with them. (7) Inspiring the mass people to be cooperative 

with them and careful about their rights (8) Employing them 

according to knowledge, proficiency and ability without 

discrimination. (9) Governmental caring about responsibility to 

persons with special needs (10) Motivating them by employing. 

47 Al-Aoufi, H., Al-Zyoud, N., & Shahminan, N. (2012). Islam and 
the cultural conceptualisation of disability. International 
Journal of Adolescence and Youth, 17(4), 205-219. 
48Md. Sirajul Islam and Sofiah Bt. Samsuddin,12 (6): 30-35. See 
also: Al-Aoufi, H., Al-Zyoud, N., & Shahminan, N. (2012). Islam 
and the cultural conceptualisation of disability. International 
Journal of Adolescence and Youth, 17(4), 205-219.  
49 Muhammad bin Ismail Abu Abdullah Al-Bukhari, (1987). Al-
Jāmiʿ As-Saḥīḥ  al-Mukhtaṣr (Saḥīḥ al-Bukhari), review by Dr. 
Mustufa Daib al-Baga, Publisher: Bayrut-Darul Ibn kasir, 2nd 
edition. Vol. 1, p. 396, no. 1130. 
50 Md. Sirajul Islam and Sofiah Bt. Samsuddin, 12(6): 30-35. 
51 Ibid 
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(11) Fulfilling their legal and fair desires and (12) Praying to Allah 

for them52.  

       Omar Ibn Al-Khattab, the second Khalifah, who built a house 

for a blind man near the mosque after the father of the disabled 

boy complained to Omar about his son being unable to reach the 

mosque. A further example was in the second Islamic state in 

Damascus, when the Umayyad caliph, al Walid ibn Abd al Malik, 

established the first care home for intellectually disabled 

individuals. He also built the first hospital which accommodated 

the intellectually disabled as part of its services. He also assigned 

each disabled and needy individual a caregiver53. These moral 

approaches and moral roles were basis of necessary all forms of 

caring for disability. Hence, these approaches and roles are could 

be applicable in all societies around the world in empowering 

people with special. 

 

IX. CONCLUSION  

       This study has not attained any philosophy, principle, and 

approach in establishing social integration in reducing 

interpersonal problems of disability in ancient societies. Also, it 

has not found any effort in empowering persons with special needs 

in Europe, Arab and Indian society before revealing the Holy 

Qur’ān. It has achieved only in the Holy Qur’ān, Prophetic 

traditions and among his companions emphasized on caring 

persons with special needs in the early Islamic society in 7th 

century. Empowering this group of people is a major challenge in 

the current world. In view of such conditions, this study reminds 

the mass people to be responsible in empowering them in society. 

The study comprehends that caring and empowering them in 

society is human, religious, family, social and national 

responsibility. Everybody has to be positive, constrictive, 

cooperative and compassionate towards them in family, society, 

education institutes and everywhere.  
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Abstract- This study focuses on Characteristics, Importance and 

Objectives  (CIO) of research. The main aim of this article is to 

emphasize on research ethics. Knowledge in characteristics, 

importance and objectives of research motivate to be ethical in 

research. It is the utmost importance knowing these three basic 

subjects of research for researchers specially for novice 

researchers. These improve research mentality, academic attitude 

and way of thinking that enable researcher to choose research area, 

generate constructive potential research title. In addition, motivate 

to know what the problem is and cause of problem and how to 

solve the recognized valid problem. In fact, an outstanding unique 

contribution of a research depends on applying research ethics. A 

profound understanding the (CIO) of research reinforce research 

motive and enable to follow research ethics that is core 

requirement in each research activities.  

 

Index Terms- characteristics of research, importance of research, 

objectives of research, research problem, research ethics, basic 

research, applied research. 

 

I. INTRODUCTION 

esearch is primarily an enterprise of knowledge construction. 

The researcher (and co-researchers), with his or her 

participants, is engaged in producing knowledge1.    Studying 

meanings and definitions of research help to understand basic 

concept of research. Also, we can know the basic idea of 

characteristics, importance and objectives of research by studying 

                                                 
1 Guillemin, M., & Gillam, L. (2004). Ethics, reflexivity, and 

“ethically important moments” in research. Qualitative inquiry, 

10(2), 261-280. 
2 Blume, S., & Hiddinga, A. (2010). Disability studies as an 

academic field. Med. Anthropol, 22(2), 225-36. 
3 Blaikie, N., & Priest, J. (2017). Social research: Paradigms in 

action. John Wiley & Sons. 
4 Galas, D. J., Patrinos, A., & DeLisi, C. (2017). Notes from a 

Revolution Lessons from the Human Genome Project. Issues in 

Science and Technology, 33(3), 57-62. 
5 Iyama, S. (2004). The USPTO's proposal of a biological 

research tool patent pool doesn't hold water. Stan. L. Rev., 57, 

1223. 

its meanings and definitions. Nevertheless, it is essential for 

researchers understanding the particularly characteristics, 

importance and objectives of research in the light of reliable 

scholars’ opinion. These motivate a researcher to be a skilful and 

an ethical researcher by following relevant research methodology 

and research ethics as though they do not ignore CIO of research 

which lead researcher to find appropriate answer of research 

questions that is expected objectives of each research forever. 

Usually, any type of research cannot be conducted without some 

basic characteristics of research. Nevertheless, few characteristics 

of research are depends on type, area and subject of research. For 

example, characteristics of disability research2, characteristics of 

social research3, characteristics of biological research4,5,.  Each 

research has a particular importance6 and objective7. On the one 

hand, objectiveless research is a vain effort; on the other hand, evil 

objective of a research is unethical effort. An ethical and skilful 

researcher is very conscious about valid and permissible objective 

of research.  

 

II. INDISPENSABLE OF ETHICAL RESEARCH  

         Ethics is a branch of philosophy that deals with morals.  It is 

the philosophy of what is right and wrong8. Ethics is a branch of 

philosophy that theoretically, logically, and rationally determines 

right from wrong, good from bad, moral from immoral, and just 

from unjust actions, conducts, and behavior9. The motive force 

in Islamic ethics is the notion that every human being is called to 

6 Arnold, C., & Voigt, K. I. (2017). Ecosystem Effects of the 

Industrial Internet of Things on Manufacturing Companies. Acta 

Infologica, 1(2), 99-108. 
7 Guil, J. M., Masiá, A. P., Paniego, A. R., & Menayo, J. T. 

(1998). Energetics of H2 and O2 adsorption on Ir/γ-Al2O3 and 

Ir/SiO2 catalysts. Dependence on support and on metal particle 

size. Thermochimica acta, 312(1-2), 115-124. 
8 Shamoo, A. E., & Dunigani, C. D. (2000). Ethics in Research2 

(44535B). Proceedings of the Society for Experimental Biology 

and Medicine, 224(4), 205-210. 
9 Mujtaba, B. G. (1997, March). Corporate Ethics Training 

Programs. In Developments in Business Simulation and 

Experiential Learning: Proceedings of the Annual ABSEL 

conference (Vol. 24). 

R 
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"command the good and forbid the evil10" (Qur’an 9:112, 22:41, 

3:104) in all spheres of life (Qur’an 3:110)11. 

                   

Research ethics provides guidelines for the responsible conduct 

of research to ensure all research is conducted at a high ethical 

standard12. It educates and monitors as well as enables responsible 

scientists to confirm a high ethical standard in conducting 

research13. It is worthwhile mentioning that the research ethics is 

a key part of advanced academic learning in all academic 

disciplines, as it prevents different forms of misconduct and 

fraud14. Therefore, scientists have become increasingly aware of 

the importance of ethics in research and have contributed a great 

lot towards ethics discourse15. 

         There are at least two major dimensions of ethics in all 

research. These are (a) procedural ethics, which usually involves 

seeking approval from a relevant ethics committee to undertake 

research involving humans; and (b) “ethics in practice” or the 

everyday ethical issues that arise in the doing of research. It could 

be argued that there is another dimension—research ethics as 

articulated in professional codes of ethics or conduct. Most 

professions and organizations have professional codes of conduct 

(Bulmer,1982;16 Coady & Bloch, 1996;17 Homan, 1991)18. 

         In fact, truth and trustworthy results are ‘flesh and bones’ of 

scientific research. To have trustworthy results and to avoid 

misconduct, researchers should use optimal study designs and 

follow ethical standards19. In the fight against intellectual 

dishonesty on ethics education in science has a significant place. 

A general understanding of ethics in scientific research work in all 

its stages had to be acquired during the undergraduate course20. 

Definitely, the main motivation of research ethics is CIO; it is a 

basis of all other structures, frameworks and ethical paradigm of 

research. Hence, profound understanding CIO of research is vital 

subject for all researchers.  

                                                 
10 Ismail, A. M., Mujani, W. K., Hussain, W. M. H. W., & 

Ya'akub, N. I. (2012). The missing of moral entity in modern 

civilization: values and social aspects. Advances in Natural and 

Applied Sciences, 6(6), 985-995.  
11 Khan, A. A. (2012). Islamic Society: Ethics, Human Rights, 

Adornments & Recreation. Defence Journal, 15(10), B1. 
12 McKellar, K., & Toth, N. (2016). Ethical Considerations in 
Face-to-Face and Internet-Mediated Research with Teenage 
Populations. In Perspectives on HCI Research with Teenagers 
(pp. 29-59). Springer, Cham. 
13 Kiulah, B. M. (2013). A Discussion On The Ethical Issues 
Encountered In The Process Of Carrying Out Research. 
14 Kruk, J. (2013). Good scientific practice and ethical 
principles in scientific research and higher education. Central 
European Journal of Sport Sciences and Medicine, 1(1), 25-
29. 
15 Master, Z. (2011). The responsible conduct of bioethics 

research. Accountability in Research, 18(2), 102-119. 
16 Bulmer, M. (Ed.). (1982). Social research ethics. London: 

Macmillan. 
17 Coady, M., & Bloch, S. (Eds.). (1996). Codes of ethics and the 

professions. Melbourne, Australia: Melbourne University Press. 
18 Guillemin, M., & Gillam, L. (2004). Ethics, reflexivity, and 

“ethically important moments” in research. Qualitative inquiry, 

10(2), 261-280. 

III. CHARACTERISTICS OF RESEARCH 

         Commonly researcher has to adopt few essential characters 

to be a good researcher. By applying these characters research 

work will be progressed with systematically. I have mentioned 

some fundamental characteristics of research. Each researcher has 

to be attentive on these following characteristics:   

         Uses Scientific Methods: Research uses scientific methods 

to discover facts and tries to give solutions to specified problems. 

Researchers follow organised procedure to carry out research. To 

receive better results, scientific method is used for carrying out 

investigation21. 

         Continuous Process: It is a continuous process as it studies 

existing facts and also develops new facts. Research also tries to 

distinguish relationship among variables22. 

         Multipurpose Activity: Research is a multipurpose activity 

as it not only includes collection of data but also includes 

predicting future, establishing relationship between variables, 

finding solutions to problems, and developing new theories, tools, 

and concepts23. 

         Maintains Objectivity and Eliminates Impartiality: 

Research is based on suitable procedures. It collects appropriate, 

precise and objective data to understand research problem. After 

data collection, researcher process data, analyse it and arrive at 

appropriate solutions24. 

         Empirical Nature: Empirical research can be undertaken to 

study situations where methods such as observation, 

experimentation or survey can be used for conducting research25. 

Empirical approach used to contribute towards enhancing our 

understanding of what the main research problems26. 

         Generalisation: Research conclusions can be applied to a 

large population. Research can be carried on sample of 

respondents that represents the universe where the conclusions 

19 Masic, I. (2012). Plagiarism in scientific publishing. Acta 

Informatica Medica, 20(4), 208. 
20 Masic, I. (2012). Plagiarism in scientific publishing. Acta 

Informatica Medica, 20(4), 208. 
21Bhome, S. M., Prajapati, N., Deshmukh-Ghate, D., & Ghosh, A. 
(2015). Research Methodology (Tools and Analysis), 
Himalaya Publishing House.  
22Bhome, S. M., Prajapati, N., Deshmukh-Ghate, D., & Ghosh, A. 
(2015). Research Methodology (Tools and Analysis), 
Himalaya Publishing House.  
23Bhome, S. M., Prajapati, N., Deshmukh-Ghate, D., & Ghosh, A. 
(2015). Research Methodology (Tools and Analysis), 
Himalaya Publishing House.  
24Bhome, S. M., Prajapati, N., Deshmukh-Ghate, D., & Ghosh, A. 
(2015). Research Methodology (Tools and Analysis), 
Himalaya Publishing House.  
25Bhome, S. M., Prajapati, N., Deshmukh-Ghate, D., & Ghosh, A. 
(2015). Research Methodology (Tools and Analysis), 
Himalaya Publishing House.  
26 Giaglis, G. M. (2008). Directions and trends in knowledge 

management research: Results from an empirical analysis of 

European projects. In Knowledge Management: Concepts, 

Methodologies, Tools, and Applications (pp. 1438-1449). IGI 

Global. 
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generated through research can be applied to the complete 

universe27. 

         Researchers Controlled Movement of the Research 

Procedure: In social research, there are many factors that have an 

effect on result. Due to various factors, some of them can be 

considered as controlled factors while others can be tested for 

possible consequences. But, it is difficult to execute controlled 

experiments in social researches, whereas it is easy to perform 

controlled experiments in pure sciences28. 

         Development of Concepts and Theories: Research helps to 

develop new concepts and theories where these innovations can be 

useful for the betterment of society at a large scale29. These 

characters are useful for all type of research. Moreover, each type 

of research has individual specific character.  

 

IV. IMPORTANCE OF RESEARCH 

         Research is an essential and powerful tool in leading man 

towards progress. Without systematic research there would have 

been very little progress30. Hudson Maxim31 (1853-1927) said “All 

progress is born of inquiry32. Doubt is often better than 

overconfidence, for it leads to inquiry, and inquiry leads to 

invention”. Increased amounts of research make progress 

possible33. Research is significant both in scientific and non-

scientific fields34. Research is important for the following reasons:  

(1) A research problem refers to a complexity which a researcher 

or a scientific community or an industry or a government 

organisation or a society experiences. It may be a theoretical or a 

                                                 
27Bhome, S. M., Prajapati, N., Deshmukh-Ghate, D., & Ghosh, A. 
(2015). Research Methodology (Tools and Analysis), 
Himalaya Publishing House.  
28Bhome, S. M., Prajapati, N., Deshmukh-Ghate, D., & Ghosh, A. 
(2015). Research Methodology (Tools and Analysis), 
Himalaya Publishing House.  
29Bhome, S. M., Prajapati, N., Deshmukh-Ghate, D., & Ghosh, A. 
(2015). Research Methodology (Tools and Analysis), 
Himalaya Publishing House.  
30 Prabhat, P. and Meenu, M. P. (2015). Research 
Methodology: Tools and Techniques, 1st ed, Bridge Center- 
Romania. 
31 Hudson Maxim (February 3, 1853 – May 6, 1927), was a 
U.S. inventor and chemist who invented a variety of 
explosives, including smokeless gunpowder, Thomas Edison 
referred to him as "the most versatile man in America". 
32 Bury, J. B., & Bury, J. B. (1987). The idea of progress: An 
inquiry into its origin and growth. Courier Corporation. 
33 Kothari, C. R. (2004). Research methodology: Methods and 
techniques. New Age International. 
34 Bhome, S. M., Prajapati, N., Deshmukh-Ghate, D., & Ghosh, 
A. (2015). Research Methodology (Tools and Analysis), 
Himalaya Publishing House. 
35 Bhome, S. M., Prajapati, N., Deshmukh-Ghate, D., & Ghosh, 
A. (2015). Research Methodology (Tools and Analysis), 
Himalaya Publishing House. 
36 Bhome, S. M., Prajapati, N., Deshmukh-Ghate, D., & Ghosh, 
A. (2015). Research Methodology (Tools and Analysis), 
Himalaya Publishing House. 

practical situation. It calls for a systematic understanding and 

possible solution35. (2). Research on existing theories and concepts 

help us recognise their range and applications36. (3). It is the bank 

of knowledge and provides strategy for solving problems37. (4). It 

is important in industry and business for higher profits, output, and 

efficiency and to improve the quality of products38. (5). 

Mathematical and logical research on business and industry 

reduces the problems in them39. (6). It leads to the identification 

and categorisation of new materials, new living things, new stars, 

etc40. (7). Inventions can be done through research41. (8). Social 

research helps find answers to social problems. They explain 

social phenomena and try to find solution to social problems42.  

Thus, research is the fountain of knowledge for the sake of 

knowledge and an important source of providing guidelines for 

solving different business, governmental and social problems. It is 

a category of formal training which enables one to understand the 

new developments in one’s field in a better way43.  

  

V. OBJECTIVES OF RESEARCH  

         In my opinion, if we want to know objectives, type and 

method of research we have to focus on meaning and definitions 

of research. Really, there have main objectives of research in 

meaning and definitions of research. Nevertheless, the researcher 

presented distinctly objectives of research from research 

methodology literatures.  

         The purpose of research is to discover answers to questions 

through the application of scientific procedures. The main aim of 

Also see: Bambale, A. (2014). Facilitating the PhD research 
process: Guides for identifying research problem and 
establishing research gap'. International Journal of Business, 
Humanities and Technology, 4(1), 116-124. 
37 Bhome, S. M., Prajapati, N., Deshmukh-Ghate, D., & Ghosh, 
A. (2015). Research Methodology (Tools and Analysis), 
Himalaya Publishing House. 
38 Bhome, S. M., Prajapati, N., Deshmukh-Ghate, D., & Ghosh, 
A. (2015). Research Methodology (Tools and Analysis), 
Himalaya Publishing House. 
39 Bhome, S. M., Prajapati, N., Deshmukh-Ghate, D., & Ghosh, 
A. (2015). Research Methodology (Tools and Analysis), 
Himalaya Publishing House. 
Also see: Rexford, N., & Cunnington, P. Methodology/Dress 
History/Historiography. 
40 Bhome, S. M., Prajapati, N., Deshmukh-Ghate, D., & Ghosh, 
A. (2015). Research Methodology (Tools and Analysis), 
Himalaya Publishing House. 
41 Bhome, S. M., Prajapati, N., Deshmukh-Ghate, D., & Ghosh, 
A. (2015). Research Methodology (Tools and Analysis), 
Himalaya Publishing House. 
42 Bhome, S. M., Prajapati, N., Deshmukh-Ghate, D., & Ghosh, 
A. (2015). Research Methodology (Tools and Analysis), 
Himalaya Publishing House. 
43 Kothari, C. R. (2004). Research methodology: Methods and 
techniques. New Age International. 
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research is to find out the truth (information, causes, purposes, 

facts, knowledge, philosophy and so on) which is hidden and 

which has not been discovered as yet. Though each research study 

has its own specific purpose, we may think of research objectives 

might be into a number of vital objectives44. For example,  (1) To 

portray accurately the characteristics of a particular individual, 

situation or a group (studies with this object in view are known as 

descriptive research studies)45. (2) To determine the frequency 

with which something occurs or with which it is associated with 

something else (studies with this object in view are known as 

diagnostic research studies)46. (3) To test a hypothesis of a causal 

relationship between variables (such studies are known as 

hypothesis-testing research studies)47. (4) To understand clearly an 

observed phenomenon and explain its logic and reason for 

happening. (5) To get insights about problem. (6) To find solutions 

for a problem. (7) To test existing laws or theories. (8) To develop 

new ideas, concepts and theories. (9) To identify areas where 

research could make the difference. (10) To predict future of 

events48. Additionally,  (11) To interpret  theory. (12) To develop 

research methodology from the divine perspective. (13) To 

interpret the divine knowledge (14) To derive philosophy, 

principle and solution of problem from the Holy Qur’an (15) To 

understand the truth and reality. (16) To know the sciences (17) 

To know the divine creativities  in Creation. (18) To appropriate 

management of resources. (19) To establish human and 

environment friendly society. (20) To know the Creator. (21) To 

know the purpose of human life. (22) To know how to protect 

human life from astray. (23) To arrange acceptable answer of valid 

research questions. (24) To extend dimensions of beneficial 

knowledge. (25) To identify the research gap in basic research. 

(26) To recognize the research problem in applied research. (27) 

To arrest the causes of problem. (28) To examine past research 

works.  

         These objectives are a summary of meaning and definition 

of research. From these objectives one more or two more or three 

more objectives could be in a research. It is not a mandatory must 

be only an objective or one more objectives in a research. Research 

work cannot be conducted aimlessly. Hence, must be minimum an 

objective in a research.  

 

VI. CONCLUSION 

         We cannot confine Characteristic, Importance and 

Objectives (CIO) of research. These rely on type, area and topic 

                                                 
44 Kothari, C. R. (2004). Research methodology: Methods and 
techniques. New Age International. 
45 Kothari, C. R. (2004). Research methodology: Methods and 
techniques. New Age International. 
Also: Tyagi, N., Varshney, R. G., & Chandramouli, A. B. (2013). 
A novel approach to study the research methodology. 
International Journal of Management, IT and Engineering, 
3(11), 248. 
46 Donnell, J. D. (1970). Empirical Research: A Key to the 
Kingdom for the Business Law Instructor. Am. Bus. LJ, 8, 287. 
Also: Kothari, C. R. (2004). Research methodology: Methods 
and techniques. New Age International. 

of research. Fundamental CIO of research generally for all type 

and area of research have been presented in this article. In fact, 

each researcher has to know these CIO, and endeavour first of all 

what are academically approvals CIO of his research. Also, have 

to be determined on legal CIO of his research from beginning to 

conclusion. Should be strictly determined on that should not be 

moved away from research ethics by any interfering, unethical 

influence, political force, secularism notion as well as unethical 

personal interest that is anti-religious, and harmful for social and 

natural environment and so on. Unfortunately, few so-called 

researchers who give priority unethical interest on research ethics; 

consequently they underestimate the CIO of their research. 

Therefore, in this case we ethical researchers, scholars and 

scientists do not allow this is an acceptable research. Unethical 

research is poison in research resources. Apparently, such 

researches have been polluting the research environment as well 

as research world for a long period. Hence, appreciation 

characteristics, importance and objectives of research are keys for 

ethical, acceptable and fruitful research for ever.  
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Galois Fields and some of its Applications
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Abstract- Galois theory is about the connection between groups, fields and their extensions. It is the
interplay between polynomials, fields, and groups. Galois field is about fields and their extensions. It has got
many useful applications in computing and some other areas of abstract algebra and it has also been used to
produce many useful theorems.

Keywords: Galois Fields, Cyclotomic, Primitive, Polynomials, Applications

1 Introduction

The existence of an explicit formula for finding the roots of an arbitrary polynomial has been one of great
historical importance [1]. The roots of the linear case can be trivially found and by the use of ’completing the
square’, a formula could be found for finding the roots of a quadratic equation which is known as the quadratic
formula. In the sixteenth century, based on work of Cardan, Taraglia, and Dal Ferro the solution to the cubic
was founded. A mathematician named Ferrari brought together ideas from the used algorithms to find the
roots of both the quadratic and cubic. Mathematicians endeavored for close to 300 years to find a solution of
the quintic, but all attempts were to no avail. Ruffini and Abel found a solution of the quintic using ideas that
Evariste Galois introduced in the early nineteenth century. In the area of basic abstract algebra, Galois theory
is regarded as an area with an elegant interaction of topics. In mathematics, more specifically in abstract
algebra, Galois theory, named after Evariste Galois, provides a connection between field theory and group
theory. One of the greatest tragedies in the scientific world was the loss of Evariste Galois. The life of Evariste
Galois, riddled with rejection and misunderstanding, brought about one of the most important mathematical
works of the nineteenth century. His theory of field extensions had evolutionary implications, which still
greatly influence the study of mathematics today. Galois at the age of 20 years had already produced work
that would make him famous. He died in a very tragic circumstance at the age of 20. Unluckily, his lifetime
met many setbacks and he was even seen to be a troublemaker by the government and also unaccepted by
the mathematical establishment. In 1846, Joseph Liouville published some of Galois’ work in his Journal de
mathematiques. The significance of Galois results were realized since then and has been a stepping stone for
many developments in algebra. An aspect of this theory which is the Galois field and some of its applications
are the subject of this thesis work.

2 Preliminaries

This section discusses the general concept of group, rings and fields looking at some definitions, theorems,
lemmas, and examples that will aid us better under- stand the concept of Galois field.

Definition 2.1 An automorphism of a field E is a one-to-one mapping θ : E → E, which preserves addition
and multiplication, thus θ(α+β) = θα+θβ and θ(αβ) = (θα)(θβ). Let µ and φ be automorphisms of the field E,
then their composition µφ is also an automorphism. The inverse of an automorphism is also an automorphism.
If µ is an automorphism of a field E onto some field, then an element α of E is left fixed by µ if µ(a) = a. A
collection S of isomorphisms of E leaves a subfield F of E fixed if each α ∈ F is left fixed by every α ∈ S. If
αi leaves F fixed then µ leaves F fixed [2].
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Example 2.1 Let Q(
√

2,
√

3) and δ : E → E which is defined by δ(a+ b
√

2 + c
√

3 + d
√

6) = δ(a) + δ(b
√

2) +
δ(c
√

3) + δ(d
√

6) = a + b
√

2 − c
√

3 − d
√

6. For every a, b, c, d ∈ Q, is an automorphism of E and it is the
conjugation isomorphism φ

√
3,
√

3 of E onto itself, thus if E is viewed as (Q[
√

2]
√

3), then δ leaves Q(
√

2) fixed.

Theorem 2.1 Let αi | i ∈ I be a collection of automorphism of a field E. The set Eαi of all α ∈ E left fixed
by every αi for i ∈ I forms a subfield of E [3].

Proof : If αi(a) = a and αi = b∀i ∈ I, then αi(a± b) = αi(a)± αi(b) = a± b and αi(a)αib = ab. Provided b¬0
for all i ∈ I then αi(a | b) = αi(a) | αi(b) = a | b. Again for all i ∈ I, αi are automorphisms, hence αi(0) = 0
and αi(1) = 1∀i ∈ I. Therefore 0, 1 ∈ Eαi. Hence Eαi is a subfield of E. The field Eαi of the above theorem
is the field of αi | i ∈ I. Given a single automorphism αi, then Eαi can be referred to as the fixed field of α[3].

Definition 2.2 Let F be an extension field of the field E, Aut(F/E) is the automorphism of F which fix E =
the set of F automorphisms of E = Galois group of F/E = Gal(F/E). Thus Gal(F/E) = ϕ : F → F such that
ϕa = a∀a ∈ F .

Definition 2.3 Let H be a group of automorphisms of the field E, we denote EH as the set of all a ∈ E such
that a is fixed by every element in H. EH = a ∈ E : δ(a),∀a ∈ H[4].

Theorem 2.2 Let H be a group of automorphisms of the field E, then EH is a subfield of E, called the fixed
field of E for H. Moreover, if E/F is a field extension, then EH(E/F ) is said to be an intermediate field of
E/F [4].

Proof : 0, 1 ∈ EH , hence EH 6= 0. Let c, d ∈ EH , and δ ∈ H, then

i. δ(c− d) = δ(c)− δ(d) = c− d. Then c− d ∈ EH

ii. δ(cd−1) = δ(c)δ(d−1) = cd−1, cd−1 ∈ EH . Hence EH can be said to be a subfield of E[4].

Definition 2.4 If K is a finite normal extension of a field F , then G(K/F ) is the Galois group of K over F [2].

Definition 2.5 For every prime p and positive integer n, there is exactly one field of order pn, which is finite.
Such a field is known as a finite field. Thus a finite field is a field with a finite order. The field denoted as
GF (pn) is referred to as the Galois field of order pn. Thus a field with finitely many elements. A finite field
with q elements is denoted as Fq[2].

Theorem 2.3 Let E be a finite extension of degree n over a field F . If F has q elements, then E has qn

elements[2].

Proof : Let w1, . . . , wn be a basis for E as a vector space over F . Every β ∈ E can be uniquely written in the
form β = b1w1 + b2w2 + · · ·+ bnwn for each bi ∈ F . Each bi may be any of the q of F , the total number of such
distinct linear combinations of wi in qn[2].

Lemma 2.1 Let F be a finite field containing a subfield E with q elements. Then F has qm elements, where
[F : E] = m.

Proof : F is a vector space over E, since F is finite, it is also finite-dimensional as a vector space over E.
Assume [F : E] = r has a basis over E which consists of r elements a1, . . . , ar. Thus every element of F can be
uniquely represented in the form a1b1 + a2b2 + · · ·+ arbr, where b1, b2, . . . , br ∈ E. Because each bi can have q
elements, F has exactly qm elements.

Theorem 2.4 Let F be a finite field, then F has pn elements, where the prime number p is the characteristic
of F and n is the degree of F over its prime subfields.

Lemma 2.2 If F is a finite field with q elements, then every a ∈ F satisfies aq = a.

Proof : The identity aq = a is to be trivial for a = 0. Conversely, the non zero elements of F form a group of
order q − 1 under multiplication. Thus aq−1 = 1, for all a ∈ F with a 6= 0.

Theorem 2.5 For every positive integer n and every prime p, there exist a finite field with pn elements. Any
finite field with q = pn elements is isomorphic to the splitting field of xq − x over Fp.

Theorem 2.6 Let Fq be the finite field with q = pn elements and every subfield of Fq has order pm, where m
is a positive divisor of n. Conversely, if m is a positive divisor of n, then there exist exactly one subfield of Fq
with pm elements.
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Proof : A subfield E of Fq has order pm for some positive integer m ≤ n. q = pn must be a power of pm and so
m is necessarily a divisor of n. Assuming m is a positive divisor of n, pm − 1 divides pn − 1. Hence xpm−1 − 1
divides xpn−1 − 1 in Fp(x). Again, xpm − x divides xpn − x in Fp(x). Implying that every root of xpm − x is
also a root of xq − x and hence belong to Fq. Following that as a subfield Fq must contain a splitting field of
xp

m −x over Fq. Thus by theorem 3.5, such a splitting field has order pm. If there were two distinct subfields of
order pm in Fq, then they would jointly contain more than pm roots of xp

m − x ∈ Fq which is a contradiction.
Therefore the unique subfield of Fq of order pm, with m as a positive divisor of n, consist exactly of the roots
of the polynomial xp

m − x ∈ Fp(x) in Fpm .

3 Main Result

In this section some of the applications of Galois fields are discussed together with some definitions, theorems,
and examples.

3.1 Construction of Cyclotomic
Polynomials

In this section we seek to construct a number of cyclotomic polynomials. Thus Φn(x) ∈ Q[X] for n ≥ 1.

Definition 3.1 Assume there exist a field E whose characteristic does not divide m, which is a positive integer.
We let the set of all primitive mth roots of unity in the splitting field F for xm − 1 over E be u1, u2, . . . , un,
then we say that the polynomial Φm(x) = (x− u1)(x− u2) . . . (x− un) ∈ F (x) is known as the mth cyclotomic
polynomial over E. Thus Φm(x) = (x− ui), where the ui are the primitive mth roots of unity in E and Φm is
the mth cyclotomic polynomial over E.

Theorem 3.1 Let m ≥ 2 be a prime. Then the mth cyclotomic polynomial denoted as Φm[x] is given by
φm[x] = xp−1

x−1 = C1x
p−1 + C2x

p−2 + · · ·+ Cn−1x+ Cn, where C1, C2, . . . , Cn−1, Cn are all unity.

Example 3.1

i. Consider the polynomial f(x) = x− 1, x− 1, then x = 1. Therefore Φ(x) = x− 1.

ii. lets consider n = 2, thus f(x) = x2 − 1

Ck = e
2πik
n = cos 2πk

n + i sin 2πk
n

Ck = e
2πik

2 = cos 2πk
2 + i sin 2πk

2 .
When k = 0, C0 = eπk = cosπk + i sinπk = 1
k = 1, C1 = eπ = cosπ + i sinπ = −1
C1 = ω = −1
Φ2(x) = (x− (−1)) = x+ 1

3.2 Primitive Element Theory

Definition 3.2 let Fq be a finite field and F ∗
q be the multiplicative group of nonzero elements of Fq. If

Fnq = Fq(α) and α is the generator of Fnq . Then α is said to be the primitive element of the field extension
Fq ⊂ Fnq . In other words the generator of the cyclic group Fq∗ is known as a primitive element of Fq[5].

Example 3.2

i. Considering F5, the elements of F ∗
5 are {1, 2, 3, 4}. Let K be the elements of F ∗

5 . Because F ∗
q is cyclic,

any nonzero m can be written as m = nk.

Table 1: F5 Table showing m = nk

k 1 2 3 4
2k 2 4 3 1
3k 3 4 2 1
4k 4 1 4 1

The elements 2 and 3 produce all the elements of F ∗
5 and 4 produces only the elements 1,4 hence, it is not

a primitive element of F ∗
5 .
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ii. Consider F7, F ∗
7 = {1, 2, 3, 4, 5, 6}. See table 2

It is seen from the table that, the two elements 3 and 5 of F ∗
7 produces all its elements and are therefore

the primitive elements of F ∗
7 . Again, 2, 4 and 6 are non primitive elements since they do not generate all

the elements of F ∗
7 .

Table 2: F7 Table showing m = nk

k 1 2 3 4 5 6
2k 2 4 1 2 4 1
3k 3 2 6 4 5 1
4k 4 2 1 4 2 1
5k 5 4 6 2 3 1
6k 6 1 6 1 6 1

3.3 Primitive Polynomial

Definition 3.3 A polynomial g ∈ Fq[x] whose degree n ≥ 1 is said to be a primitive polynomial over Fq if the
polynomial f is the minimal polynomial over Fq with a primitive element of Fnq [5]. It can be described in order
words as a monic polynomial which is irreducible over Fq which also has α ∈ Fnq as its roots. This α generates
F ∗n
q which is the multiplicative group of Fnq [6]. Again, if f(x) ∈ Z(x), then the polynomial f(x) is said to be

a primitive polynomial if the greatest common divisor of the coefficient of f(x) is 1.

Construction of polynomials in Fq[x] might produce polynomials whose degree is greater than or equal to
n − 1. We therefore make use of an irreducible polynomials π(x) with degree n in Fp[x] which is such that
Fp[xmodπ(x)] results in a polynomial as a remainder which is of degree less than or equal to n−1. Throughout
this study, we will consider our choice of π(x) to be zero for the convenience of our calculations.

Example 3.3

i. Let q = 4 = 22 = pm

Fpm = polynomials of degree less than or equal to 1 : αi ∈ Fp, where p = 2 and m = 2.
We let the possible elements of F4 = 0, 1, α, α2

We take an irreducible polynomial, π(x) = x2 + x+ 1.
For φ(x) = 0, x2 + x+ 1 = 0 which implies that x2 = x+ 1
α = x
α2 = x2 = x+ 1
α3 = 1
α4 = 0
Therefore F4 = 0, 1, x, x+ 1,= 0, 1, α, α2. The roots of the polynomial are 0, 1, x, x+ 1. Thus the primitive
polynomial x2 + x+ 1 generates the elements of F4 which are 0, 1, x, x+ 1.

ii. Again let’s consider when q = 8 = 23 = pm, thus p = 2 and m = 3.
Fpm equals polynomials whose degree is less than or equal to 2 : αi ∈ Fp.
We let the possible elements of F8 = 0, 1, α, α2, α3, α4, α5, α6, where α7 = 1 and also α8 = 0.
Using the irreducible primitive polynomial π(x) = x3 + x+ 1
α(x) = 0 implies, x3 = x+ 1
α = x, α2 = x2, α3 = x3 = x+ 1
α4 = x.x3 = x(x+ 1) = x2 + x
α5 = α.α4 = x.(x2 + x) = (x+ 1) + x2 = x2 + x+ 1
α6 = α.α5 = x.(x2 + x+ 1) = x3 + x2 + x = (x+ 1) + x2 + x = x+ x+ 1 + x2 = 2x+ 1 + x2 = x2 + 1
Therefore F8 = 0, 1, x, x+ 1, x2, x2 + 1, x2 + x, x2 + x+ 1

it is seen from each of the cases considered that the elements of Fpm [x] are generated by an irreducible primitive
polynomials of degree m in Fpm .

Lemma 3.1 If f(x), g(x) ∈ Z[x] are primitive polynomials, then their product f(x)g(x) is also primitive

Example 3.4

i. f(x) = x2 + 2x+ 4 and g(x) = x3 + 3x2 + 5x+ 7
f(x)g(x) = (x2 + 2x+ 4)(x3 + 3x2 + 5x+ 7) = x5 + 5x4 + 15x3 + 29x2 + 34x+ 28
Thus the gcd of f(x)g(x) is 1 and hence the product f(x)g(x) is primitive.

ii. h(x) = x3 + x2 + 1, f(x) = x3 + x+ 1
h(x)f(x) = (x3 + x2 + 1)(x3 + x+ 1) = x6 + x5 + x4 + 3x3 + x2 + x+ 1
The gcd of the product h(x)f(x) is , therefore the polynomial, h(x)f(x) is also primitive.
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3.4 Primitive Root Theorem

Definition 3.4 Let n be a prime integer. Then for 1 ≤ p ≤ n, pn−1 = 1 mod n and if ∀i, 1 ≤ i ≤ n − 1 and
mi = 1 mod n. Then p is said to be a primitive root of n[6].

To show whether p is a primitive root of n, we go through the following;

i. find the primitive factors of n− 1

ii. for every prime factor q, check if p
n−1
q 6= 1 mod n

iii. once the above test is satisfied for all prime factors of n− 1, then p is a primitive root of n and if p
n−1
q = 1

mod n, then it is not a primitive root of n.

iv. the test is repeated for all possible values of p : 2, 3, 4, . . . , n− 1.

Example 3.5

i. Consider n = 3, n− 1 = 3− 1 = 2. We now check if p
n−1
q 6= 1 mod n. The only prime factor of 2 is 2 itself

implying that q = 2 and p = 2
2

2
2 = 2. Hence 2 mod 3 6= 1 mod 3. Thus 2 is a primitive root of 3.

ii. Consider n = 7, n− 1 = 6
The prime factors of 6 are 2, 3. That is q = 2, 3 and p : 2, 3, 4, 5, 6. For each of the values of p and q we

check if p
n−1
q 6= 1 mod n.

Consider p = 2, when q = 2
2

6
2 = 8. 8 = 1 mod 7.

4 Conclusion

We have been discussing Galois fields or finite fields as well some of its applications in abstract algebra which
comprises of the construction of Cyclotomic polynomials where we found out that where p is prime, Φp(x) =
C1x

p−1 + C2x
p−2 + · · ·+ Cn−1x+ Cn, where C1, C2, . . . , Cn−1, Cn are all unity and when p is not prime, that

is composite, the degree of the cyclotomic polynomial Φn(x) is equal to the number of primitive roots of unity
it contains. We also discussed the Primitive element theory and got to the conclusion that every finite field Fq,
can have more than one primitive element. Finally, the Primitive Root Theorem was studied in this research
alongside with some definitions and examples.

5 Recommendation

The study revealed that Galois fields are not an area without applications as some perceived. These applications
are not only in abstract algebra but there are other applications including computer cryptography and coding
theory in computing. We, therefore recommend that future researchers look at how the field of Galois is applied
in computing and other related areas.
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Abstract- A field experiment was conducted during Kharif 

season of 2018 on research plot of Udai Pratap (Autonomous) 

College, Varanasi (U.P.) adjoining the Department of 

Agricultural Chemistry and Soil Science. The physicochemical 

properties of the experimental soil were ; pH (7.65), EC (0.26 dS 

m
-1

); organic carbon (0.58%), available nitrogen (258.5 kg ha
-1

), 

available phosphorus (12.6  kg ha
-1

), available potassium (165 kg 

ha
-1

),available sulphur (9.4 kg ha
-1

) and available (DTPA extract)  

zinc (2.17 ppm). The experiment was carried out in randomized 

block design (RBD) with  three replications and following six 

treatments: T0 = Control (RDF ) T1= RDF + Zinc @ 20 kg ha
-

1
,T2= RDF + Sulphur @ 40 kg ha

-1
, T3= RDF + Zinc @ 20 kg ha

-

1 
+ Sulphur @ 60 kg ha

-1 
,T4= RDF + Zinc @ 25 kg ha

-1 
+ 

Sulphur @ 40 kg ha
-1 

, T5= RDF + Zinc @ 30 kg ha
-1

+ Sulphur 

@ 30 kg ha
-1

. Application of Zn and S significantly affected the 

growth parameters (plant height and tillers) of rice. Plant height 

and number of tillers significantly increased over without Zn and 

S. Maximum was registered with T4 (Zn @ 25 kg ha
-1 

+ S @ 40 

kg ha
-1

). Grain and straw yields were also significantly increased 

by the different treatments and highest yields were registered 

with T4.The minimum concentration of Zn and S were registered 

with treatment T0 and the maximum in T4 (Zn @ 25 kg ha
-1 

+ S 

@ 40 kg ha
-1

).The application of Zn and S increased the 

availability of the nutrients (N, P, K, S and Zn) in the post 

harvest soil. It can be concluded from the present study that 

adequate Zn and S availability during entire cultivation period is 

important for good rice growth and yields. 

 

Index Terms- S, Zn, Rice, Interaction 

 

I. INTRODUCTION 

ulphur is an essential secondary plant nutrient play key roles 

in chlorophyll synthesis and oil formation. Sulphur is an 

important constituent of methionine, cysteine and cystine, amino 

acids and glutothion, biotine, thiamine linoleic acid, acetyl co-A 

structural constituent. Sulphur improves both yield and quality of 

crops. Deficiency of sulphur is increasing due to continuous use 

of S- free fertilizers and increasing cropping intensity with high 

yielding cultivars and is more conspicuous in coarse textured 

soils low in organic matter (Sipai et al., 2016). 

         Micronutrients are essential for increasing crop production 

and enhancing animal and human health. Zinc is one of essential 

plant micronutrients and its importance for crop productivity is 

similar to that of major nutrients. Intensive agriculture coupled 

with the continuous use of N, P2O5, and K2O fertilizers have 

remarkably increased the production but simultaneously brought 

about problems related to micronutrient deficiencies, particularly 

that of Zn in soil. About one third of agricultural soils in the 

world are estimated to be low in available zinc (Zn), resulting in 

poor crop yields and nutritional quality of the harvested grains 

(Alloway 2008; Cakmak 2008).  

         Rice (Oryza sativa L.) is the most common and important 

food crop of India in terms of both  area, production and 

consumer preference. Rice production in India crossed the mark 

of 112 million tonnes achieved in 2017-18 accounting for 

21.19% of global production in the year. The productivity of rice 

has 3742 kg per hectare in 2017-18. India has largest area (43.20 

million hectare) followed by China (30.35 m ha), Indonesia 

(12.16), Bangladesh (12.0 m ha) and Vietnam (7.66 m ha). In 

respect of production India rank second (FAO STAT 2017).The 

responses to the application of sulphur and zinc in rice crop have 

been supported by many findings. There is need to ascertain and 

promote the uses of fertilizers required to correct the deficiency 

of S and Zn. Keeping in the view of the importance of rice in the  

Indo Gangatic plain and role of sulphur and zinc nutrient in crop 

physiology and ultimately in the yield, this experiment was 

undertaken. 

 

II. MATERIALS AND METHODS 

         A field experiment was conducted during Kharif season of 

2018 on research plot of Udai Pratap (Autonomous) College, 

Varanasi (U.P.). The soils of Varanasi formed on alluvial, 

deposited by river Ganga have predominance of illite, quartz and 

feldspars. Illite minerals are partly inherited from micas which 

are predominant in the sand and silt fractions. The 

physicochemical properties of the experimental soil were ; pH 

(7.65), EC (0.26 dS m
-1

); organic carbon (0.58%), available 

nitrogen (258.5 kg ha
-1

),available phosphorus (12.6  kg ha
-1

), 

available potassium (165 kg ha
-1

), available sulphur (9.4 kg ha
-1

) 

and available (DTPA extract) zinc (2.17 ppm). The experiment 

was carried out in randomized block design (RBD) with three 

replications and following six treatments: T0 = Control (RDF ) 

T1= RDF + Zinc @ 20 kg ha
-1

,T2= RDF + Sulphur @ 40 kg ha
-1

, 

T3= RDF + Zinc @ 20 kg ha
-1 

+ Sulphur @ 60 kg ha
-1 

,T4= RDF 

+ Zinc @ 25 kg ha
-1 

+ Sulphur @ 40 kg ha
-1 

, T5= RDF + Zinc @ 

30 kg ha
-1

+ Sulphur @ 30 kg ha
-1

. Recommended doses of 

S 
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nitrogen, phosphorus and potassium @ 120, 60 and 60 kg ha
-1

 

respectively applied. Half dose of nitrogen and full doses of 

phosphorus and potassium were applied as a basal dressing at the 

time of transplanting. Rest amount of N was applied in two equal 

splits, first at tillering and second at ear head initiation stage as 

top dressing. Zn and S were applied as per treatments 

requirement as basal dose before transplanting.  

 

III. SOIL AND PLANT ANALYSIS  

         Soil samples were collected at 0-15cm depth after harvest 

of the crop and analyzed by standard method of analysis. Soil 

reaction (pH) was determined using soil : water suspension 

(1:2.5) with the help of glass electrode digital pH meter (Jackson, 

1973), EC by TDS meter (Bower and Wilcox, 1965), OC by 

Walkley and Black’s rapid titration method (Walkley and Black, 

1934), available  P2O5 (Olsen’s et al., 1954), available K2O by 

neutral normal ammonium acetate extraction method (Jackson 

1973), available N by alkaline permanganate method (Subbiah 

and Asija, 1956) and available Zn by A.A.S. method using 

DTPA extract (Lindsay and Norvell,1978). Plant samples were 

also collected and dried at 70
0
C for 12 hours. 0.5 gram ground 

plant sample was digested in sulphuric acid and perchloric acid 

with the ratio of 9:1 and digested samples were used to determine 

the nitrogen by micro kjeldahl’s method, phosphorus by 

spectrophotometer and potassium by flamephotometer 

(Jackson,1973).  Sulphur in plant samples was determined by the 

turbideimetric method (Chesnin and Yein, 1951). 

 

IV. RESULTS AND DISCUSSION 

         The growth parameters (plant height and number of tillers) 

presented in table 1 were significantly increased by different 

treatments. The minimum value was recorded in treatment T0 and 

maximum with treatment T4 (RDF + Zn @25kg ha
-1

 + 

Sulphur@40 kg ha
-1

).  

         The increase in growth due to Zn application might be 

attributed due to its significant role in various enzymatic and 

physiological activity of the plant system. It is also essential for 

photosynthesis, nitrogen metabolism and cell division. Sulphur 

nutrition enhances cell multiplication, elongation and imparts a 

green colour to leaves. Significant effect on growth parameters 

by the use of S and Zn were also documented by Singh et al. 

(2012). Maximum increase in growth attributes was registered 

with T4 where Zn was applied @ 25 kg ha
-1

 in combination of S 

@ 40 kg ha
-1

. 

 

V. GRAIN AND STRAW YIELD 

         Application of sulphur with zinc significantly increased the 

dry matter production. Highest grain and straw yields were 

recorded with T4 ( Fig 1).The increase in dry matter yield may be 

due to great importance of Zn in growth and development as it 

involves in various enzyme system as prosthetic group and 

metallic constitution, in biosynthesis of photosynthetic pigment 

and auxin which in turn enabled the higher vegetative growth and 

produce more dry matter yield. On the otherhand S plays 

significant role in yield through its effect on enzymes necessary 

for biochemical functioning, increase in effective area for 

photosynthesis, resulting in relatively greater amount of dry 

matter accumulation in comparision to S deficient plants. In 

present study maximum yield (30.70 q ha
-1

) was recorded with 

T4. Rehman et al. (2008) also observed that combined 

application of S and Zn had synergistic effect in increasing dry 

matter yield.  

 

VI. NUTRIENT CONTENT AND UPTAKE 

          All the treatments have significant effect in case of N, P 

and K content in grain and straw table 2 & 3. The minimum 

concentrations of N, P and K were recorded in treatment T0 

(RDF+ NPK) and maximum in T4 (RDF + Zn @25kg ha
-1

 + 

Sulphur@40 kg ha
-1

). Similar trend was also found in case of 

nutrients uptake by straw and grain.Nutrient contents and their 

respective uptake showed a significant variation by the 

application of S and Zn alone and in combination. The highest 

uptake were found when sulphur was applied @ 40 kg ha
-1

 with 

zinc @ 25 kg ha
-1

 (T4). These results are in agreement with those 

of Layek and Shivkumar (2009). The increase in uptake 

apparently due to high contents and high dry matter yield in 

respective treatment. The results are in concurrent with the 

findings observed by Pable and Patil (2011). 

 

VII. CONCLUSION 

         It can be concluded from the present study that adequate Zn 

and S availability during vegetation phase is important for good 

rice growth and yields. Rice favorably responded to soil applied 

Zn and S in different combination of doses. Application of Zn @ 

25 kg ha
-1 

+ S @ 40 kg ha
-1 

in combination of nitrogen, 

phosphorus and potassium was found to be the best treatment 

regarding growth and yield of rice and nutrient status of soil 
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Table 1.  Plant height and Number of tillers as affected by different treatments 

DAT= Days after transplanting 

 

 

FIG 1. EFFECT OF TREATMENTS ON DRY MATTER (STRAW AND GRAIN) YIELD OF RICE 

 

TABLE 2. EFFECT OF TREATMENTS ON N, P, K, S AND ZN CONTENT IN RICE 

 

 

 

Treatment 
Plant height (cm) Number of tillers plant

-1
 

15 DAT 30 DAT 45 DAT 60 DAT 75 DAT 90 DAT 15 DAT 30 DAT 45 DAT 60 DAT 

 

T0 

 

36.88 

 

48.48 

 

55.37 

 

61.65 

 

64.24 

 

69.16 

 

2.06 

 

4.0 

 

4.33 

 

4.41 

 

T1 

 

48.20 

 

60.24 

 

69.98 

 

72.58 

 

81.68 

 

87.38 

 

2.58 

 

4.08 

 

4.50 

 

4.75 

 

T2 

 

49.90 

 

62.13 

 

73.05 

 

73.29 

 

82.46 

 

88.83 

 

2.66 

 

5.33 

 

5.75 

 

5.91 

 

T3 

 

52.39 

 

68.25 

 

76.90 

 

79.76 

 

87.19 

 

94.35 

 

3.33 

 

5.66 

 

6.08 

 

6.33 

 

T4 

54.60 70.99 79.81 82.72 89.48 95.58 
 

3.41 

 

5.75 

 

8.08 

 

6.35 

 

T5 

 

50.67 

 

66.74 

 

75.86 

 

76.52 

 

85.67 

 

92.30 

 

2.91 

 

5.58 

 

6.0 

 

6.24 

 

SEm±
 

 

1.337 

 

1.402 

 

0.904 

 

0.767 

 

1.120 

 

0.994 

 

- 

 

0 .068 

 

0.316 

 

0 .316 

CD(P=0.05) 
 

2.978 

 

3.123 

 

2.014 

 

1.708 

 

2.495 

 

2.214 

 

- 

 

0.151 

 

0.704 

 

0.704 
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TREATMENT 

NITROGEN (%) PHOSPHORUS (%) POTASSIUM (%) SULPHUR (%) ZINC (PPM) 

STRAW GRAIN STRAW GRAIN STRAW GRAIN STRAW GRAIN STRAW GRAIN                           

T0 0.18 1.55 0.12 0.35 0.40 0.06 0.07 0.11 22 14.2 

T1 0.30 1.60 0.15 0.48 0.66 0.13 0.09 0.16 27 15.8 

T2 0.32 1.66 0.18 0.50 0.72 0.16 0.12 0.17 28 16.4 

T3 0.48 1.83 0.23 0.57 0.85 0.23 0.18 0.22 31 18.0 

T4 0.50 1.92 0.26 0.65 0.92 0.27 0.19 0.23 33 19.5 

T5 0.45 1.75 0.21 0.53 0.78 0.21 0.16 0.20 30 17.5 

SEM± 0.012 0.075 0.012 0.014 0.021 0.020 0.004 0.006 1.581 0.054 

     CD (P=0.05) 0.026 0.167 0.02 0.031 0.046 0.044 0.008 0.013 3.522 0.120 
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TABLE 3. EFFECT OF TREATMENTS ON N, P AND K UPTAKE BY RICE 
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TREATMENT 

NITROGEN  

(KG HA
-1

) 

PHOSPHORUS  

 (KG HA
-1

) 

POTASSIUM 

(KG HA
-1

) 

STRAW GRAIN TOTAL STRAW GRAIN TOTAL STRAW GRAIN TOTAL 

T0 8.17 26.0 34.17 5.44 5.87  11.31 18.16 1.0 19.16 

T1 17.02 37.68 54.7 8.51 11.30 19.81 37.46 3.06 40.52 

T2 17.36 43.24 60.6 9.77 13.02 22.79 39.08 4.16 43.24 

T3 31.97 52.52 84.49 15.32 16.35 31.67 56.62 6.60 63.22 

T4 35.47 58.94 94.41 18.44 19.95 38.39 65.26 8.28 73.54 

T5 29.85 46.34 76.19 13.93 14.03 27.96 51.75 5.56 57.31 

SEM± 0.298 0.547 0.730 0.349 0.483 0.235 1.425 0.444 0.960 

CD (P=0.05) 0.663 1.218 1.626 0.777 1.076 0.523 3.174 0.989 2.138 
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Abstract: This study reviews previous studies conducted on the relationship between service quality and financial performance in 

banking industry. Accordingly 40 studies were selected from several journals and websites using convenient selection method. The 

selected studies were coded, summarized and analyzed using descriptive statistics. The study result shows that service quality directly 

and indirectly (through mediation of customer satisfaction and customer loyalty) has positive and significant effect on the financial 

performance of the banks. Service quality has also positive and significant effect on the mediators’ customer satisfaction and customer 

loyalty. This means improvement in service directly drives increase in profitability and also increases customer satisfaction and 

customer loyalty, then indirectly drives increase in profitability of the banks. Customer satisfaction and customer loyalty positively 

and significantly affects financial performance of the banks. In general the result depicts positive relationship between service quality, 

customer satisfaction and financial performance of the banks.  

 

Index terms: Banks, financial, performance, Quality and Service 

 

 

1. Introduction 

 

The service profit chain is based on the principle that profitability of a firm is the result of customer satisfaction and loyalty. This 

means customer satisfaction and loyalty is originates from the customer’s sense of value received and which hereafter depends on the 

productivity, capability, satisfaction and loyalty of employees. According to service profit chain model a customer’s sense of value is 

the result of perceived quality of service and the perceived quality of how that service is delivered relative to the total costs the 

customer is charged to get those service (Heskett et el., 1997).  According to (Duncan and Elliot 2002, Yeung et al., 2002) the 

significant impact of service quality and the mediating role of customer satisfaction have got good attention from the researcher and 

service providers. Service quality and customer satisfaction are the well recognized predictors of business performance in the 

literature.  

Corporations and business organization have been given due attention to the service quality because of its direct relationship with 

customer satisfaction, customer retention, costs, and financial performance (Brown and Swarts, 1989). Customer satisfactions have the 

direct benefit of retaining loyal customer, which would be less expensive than attracting the new customer (Reichheld and Sasser, 

1990). Moreover, full profit potential of each customer can only be achieved by enhancing the profitability of the existing customers, 

obtaining the new customers and maintaining the relationships (Karimi, Sajedinejad, and Hassannayebi, 2014). Today in global 

competitive markets, business organizations are trying to hold the customers by meeting their satisfaction and loyalty; so that the 

ultimate goal of the organizations is to succeed in achieving and retaining the customers repurchase intention and finally financial 

performance (Egblopeali and Aimin, 2011). Creating satisfaction and loyalty in customers is obtained as the result of superior service 

quality. The causes for the duration and continuation in function of financial institutions is their ability to provide the services in a 

desired, secure and proportional form that can lead to the customers’ satisfaction and loyalty by meeting their expectations and 

demands. One of the factors that can guarantee the banks duration is customer-orientation and regard to the customer satisfaction. 

Enhancement of the customer satisfaction level will cause to enhance the rate of profitability and raises the banks share in the 

competition market. Customers’ satisfaction is not enough and the banks mustn’t rely on the customers’ satisfaction, they must be 

promised that their satisfied customers are also loyal. As a result this will increase bank’s profitability in the long term. Ultimately 

service quality in the banks assessment of it through follow is not only the strategy rather having quality of superior service is exactly 

the distinction aspect between successful and inefficient banks (Khorshidi et el., 2014).   

Rapid structural and technological changes, economic uncertainties, more demanding customers, growing competition and market 

changes significantly change the banking environment all over the world. Therefore, in a highly competitive world the success of any 

business depends on its human resources and customers (Thakur, 2017).  

The empirical evidence indicates banks profitability is highly associated with the quality of services provided by them and satisfaction 

of customers.  The profitability of the banks can be determined by several factors, where service quality is one of the most important 
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factors that determine the profitability of the business. Studies have been conducted on the relationship between service quality and 

profitability of the business. But studies conducted were not significant in number, generated different results and variables are not 

comprehensively included in these studies. Therefore, Meta analysis is needed to analyze and summarize the results of previous 

studies. As far as the literature review made is concerned Meta analysis was not conducted on the service quality and financial 

performance of the banking sector. This study aims to analyze the direct and indirect effect of service quality on financial performance 

in banking industry. 

 

2. Literature review and hypothesis 

2.1 Service quality and financial performance 

 

The first service profit chain model was proposed by Heskett et el. (1994), as he hypothesize that revenues are driven by service 

quality perceptions, which is driven by operational inputs and employee effort.  Zahra and Edris (2016) in their study on bank 

operating in Iran has found that service quality delivered by the studied bank have positive and significant effect on financial 

performance. With recovery of the service quality the financial performance of bank was increased. The service quality through 

customer loyalty and satisfaction has indirect, positive and significant effect on financial performance of the bank. (Ahmad, Rehman 

and Safwan, 2011) however, found that service quality provided by bank has weak impact on the profitability of the banks. Mohmoodi 

and Asetmal (2014) also found that Electronic service quality has positive impact on profitability. The rise of e-service quality, and 

customer satisfaction create a positive mindset towards the bank can attract potential customers and earn revenue from these channels 

effectively and improve financial performance.  

 

Service quality of the bank has positive impact on profitability of the bank. Improvement in service quality results in increase of 

profitability of the bank (Hari Prasad and Bhavani Prasad 2016, Gyamfi, Acheampong and Asamoah n.d). Study conducted on the 

impact of adopting electronic banking on banks performance in Nigeria has revealed that the adoption of electronic banking has 

positively and significantly changed the return on equity of Nigerian banks. But the study also result that electronic banking has not 

significantly improved the return on assets of the Nigerian banks (Chibueze, Maxwell and Osondu, 2013). 

 

2.2 Service quality and customer satisfaction 

 

Zahra and Edris (2016) in their study conducted on banks operating in Iran have found that service quality delivered by the banks have 

positive and significant effect on customer satisfaction. Electronic service quality has an impact on customer satisfaction (Mohmoodi 

and Asetmal, 2014). Quality services provided by the bank causes customer satisfaction, which indicates that improving service 

quality of the bank, increases satisfaction of the customer (Gyamfi, Acheampong and Asamoah n.d). According to study by Sanjuq 

(2014), quality of services provided by the bank has different effect on satisfaction of the customers. Assurance, which measures 

customer’s feeling of safety, reliability which measures the accuracy and timeliness of the service, and responsiveness which measures 

how timely a bank reacts to its customers’ needs have positive and non significant relationship with customer satisfaction. Tangibility 

which measures the Company’s facilities, equipment and representatives results in positive and significant relationship with customer 

satisfaction. Adil (2013), Karim and Chowdhury (2014), has also found similar result that all service quality dimensions; tangibles, 

reliability, assurance, responsiveness, and empathy have positive and significant impact on customer satisfaction.  

 

2.3 Customer satisfaction and customer loyalty 

 

Koduah and Farley (2016) study found that there is a significant relationship between customer satisfaction and customer loyalty. 

According to the result customer satisfaction will lead to customer loyalty in Ghanaian retail banking sector. Customer loyalty is 

determined also by the joint effect of tangibility, reliability, responsiveness, assurance and empathy. Zahra and Edris (2016) also 

found on studies conducted on banks operating in Iran that customer satisfaction have positive and significant effect on customer 

loyalty and financial performance. Increase in customer satisfaction causes to increase the loyalty of studied bank customers. 

Customer satisfaction is positively influences customer loyalty and profits of the organization. Regarding this the finding shows that 

the firms can incur costs of attracting a new customer five times higher than the costs that can be incurred to make the current 

customer satisfied (Kotler & Armstrong, 1999). Therefore, they suggest that loyalty has to be developed over a period of time by 

maintaining the consistent record of meeting (and sometimes exceeding) customer expectation. When the customers reach the level of 

possessing a positive attitudinal disposition towards the provider, they develop a repeat purchase behavior from a service provider and 

consider using only one provider when a need for this service exists (Gremler & Brown, 1996) 

 

 

4.4 Customer satisfaction and financial performance  

 

Service quality through customer satisfaction has positive and significant impact on the financial performance of banks. Improved 

financial performance is the result of improved banks service that leads customer satisfaction. Satisfied customers repeat their 

interactions; increase the frequency of their interactions, and by recruiting others into the institution, and to acquaint them with the 
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institution, that improves the financial performance of the institution (Mohmoodi and Asetmal, 2014). Indirect effect of customer 

satisfaction is positive and meaningful on financial performance through customer loyalty. Increase in customer satisfaction causes 

increase in profitability of the bank (Zahra and Edris 2016).  (Al-Hawari and Ward 2006), has found similar result that there is positive 

direct relationship between customer satisfaction and financial performance. The results revealed that customer satisfaction mediating 

factor through which automated service quality cause impact in bank financial performance.  

 

4.5 Service quality and customer loyalty 

 

A study has found that both relational qualities, including satisfaction and trust and mental image and commitment have significant 

effects on customer loyalty. In the studied private banks customer satisfaction is more critical to customer loyalty. Service quality is 

found to be an important factor to both customer satisfaction and trust in this study. Improving service quality brings the benefits of 

increased customer satisfaction and trust. In other words, service quality drives customer satisfaction and trust, then customer 

satisfaction and trust improves customer loyalty (Nejad, Firoozbakht and Taghipoor, 2014).  

The service quality dimensions include assurance, empathy and security reveals as significant predictors of a customer loyalty to 

Indian Banking sector.  The results regarding both, public and private banks implied that mainly enhancement in service quality 

dimensions assurance and empathy on employees are likely to increase loyalty to a Company, a dimension of customer loyalty. Apart 

from assurance, empathy the results regarding overall and private sector banks indicate that enhancements in service quality 

dimension security includes feeling safe in transactions and error free records are likely to increase loyalty to a Company, while the 

results regarding public sector banks indicate that enhancements in the service quality dimension tangibles includes employees 

appearance, modern looking equipment in the banks and banks physical facilities are likely to increase loyalty to banking sector(Hazra 

and Srivastava, 2009). Services quality through mediation of customer satisfaction has positive and meaningful effect on customer 

loyalty. This means improved service quality increases customer satisfaction and this result causes improved customer loyalty (Zahra 

and Edris, 2016). 

 

4.6 Customer loyalty and financial performance  

 

Customer loyalty has positive and significant effect on the profitability of the bank. Variance in profitability of the bank is explained 

by the customer loyalty. The research result shows the significant and positive effects of service quality on customer loyalty, and 

customer loyalty presents remarkably positive effects on corporate performance. Such a result verifies the correlations between 

customer loyalty and corporate performance. With mediation effect of customer loyalty, customer loyalty to banks performance would 

be enhanced when the perceived service quality is high that the banks performance would be increased (Chia-Ming, L. and Tsung-

Yuan, W. 2017). Services quality through mediation of customer satisfaction has positive and meaningful effect on customer loyalty. 

This means improved service quality increases customer satisfaction and this result causes improved customer loyalty (Zahra and 

Edris, 2016).  

Customer satisfaction is more critical to loyalty of banks customer. Service quality is found to be an important factor to both customer 

satisfaction and trust. Improving service quality brings the benefits of increased customer satisfaction and trust. In other words, service 

quality drives customer satisfaction and trust, then customer satisfaction and trust improves customer loyalty (Nejad, Firoozbakht and 

Taghipoor, 2014). Zahra and Edris (2016) in their study conducted on banks operating in Iran have found that customer loyalty have 

positive and significant effect on financial performance. With increase in customer loyalty the financial performance of the bank also 

increases. 

Service quality through customer satisfaction has positive and significant impact on the financial performance of banks. Improved 

financial performance is the result of improved banks service that leads customer satisfaction. No one is doubt that satisfied customers 

repeat their interactions which can be considered as the most important source of income for an institution. A satisfied customer can 

also increase the frequency of their interactions, and by recruiting others into the institution, and to acquaint them with the institution, 

that improves the financial performance of the institution (Mohmoodi and Asetmal, 2014). Service quality through customer loyalty 

has positive and significant effect on financial performance, which indicates that improved service quality can lead to increase in the 

financial performance of the bank through affecting on customer loyalty (Zahra and Edris, 2016). These evidences imply that 

improved service quality improves customer satisfaction and improved customer satisfaction drives increase in customer loyalty. 

Finally increase in customer loyalty results increase in financial performance of the bank. 

 

3. Conceptual framework 

 

Several studies has found positive relationship between service quality, customer satisfaction, customer loyalty and financial 

performance of the business organization (Zahra and Edris 2016, Mohmoodi and Asetmal 2014, Chia-Ming, L. and Tsung-Yuan, W. 

2017, Nejad, Firoozbakht and Taghipoor 2014, Al-Hawari and Ward 2006). Banking business performance also depends on the 

quality of service delivered to the customers. Based on these evidences the following framework is developed for this study purpose. 

Since most of the studies considered service quality as a single variable without analyzing the effect of each service quality elements, 

this paper also take service quality as one predictor.  
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Figure 1: Service profit chain model 

 

Source: adopted from literature 

 

4. Methodology  

 

To identify studies for this analysis purpose, I started with determining the type of studies which should be included under the topic. 

Then studies related to the topic under analysis were intensively searched from all available sources using convenient method. 

Searches were made from, Elsevier, JSTOR, Emerald and many other journals and websites. The criteria used for the selection of the 

article in the review are the presence of; a dependent variable measuring financial performance and service related explanatory 

variables. Financial performance variable measure the profitability of the bank and include; return on assets and return on equity or 

either of the two. Explanatory variables include service quality (composed of elements tangibility, assurance, reliability, 

responsiveness and empathy), customer satisfaction and customer loyalty. Only few of the studies reviewed considered the effect of 

each service quality elements on financial performance and/ or the mediators, while most of the studies used service quality as a single 

independent variable. Following the empirical evidence this paper also used service quality as one independent variable. Studies not 

having dependent variable were excluded from the Meta analysis.  

All of the 40 studies identified were done on banking industry. Sources of studies used in Meta analysis identifies the author/s, 

publisher, Publication status, year of publication and country where the study conducted. These information’s are depicted in annex 1.  

.These studies composed of 35 articles and 5 theses. Study sources are shown in annex 1. Meta analysis is a research approach in 

which the results from many related studies are selected, reviewed and analyzed. After selecting 40 studies which met the set 

requirements, the studies were checked and coded. Then the results the studies were summarized for the analysis purpose and 

categorized based on the hypotheses developed from the reviewed literature. Using the relationship between dependent variable and 

independent variables the analysis was made. The result was analyzed using descriptive statistics that is frequency.  

 

 

 

5. Results and Discussion  

5.1 Methodology used in reviewed studies  

 

There are different methodologies used in the studies reviewed. However all studies explain the existence of causal relationship 

between service quality and financial performance directly and indirectly. Various statistical tools particularly regression analysis and 

descriptive statistics have provided the most common way to establish the causal relationship between dependent and independent 

variables. The statistical techniques used in reviewed studies include; 20 studies used regression analysis (Univariate, Bivariate and 

Multiple regression analysis) , 17 studies descriptive statistics (Mean and standard deviation), 6 studies Structural equation modeling 

and 3 studies used other  non parametric methods.  

 

5.2 Findings 

 

Studies collected from different sources have used financial performance as dependent variables and service quality as independent 

variable. Only very small number of studies considered elements of service quality such tangibility, reliability, responsiveness, 

assurance and empathy as independent variable. On the other hand most of the studies considered service quality as a single 

independent variable. Therefore, this paper also considers service quality as one independent variable. The reviewed paper considered 

Service quality: 
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Assurance  
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satisfaction 
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performance 
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customer satisfaction and customer loyalty as mediator variable and in this paper also considered mediator of service quality and 

financial performance. Annex 2 depicts the variables used by the reviewed studies and the frequency of variables used by the studies. 

Studies have found different result on the relationship between dependent variable and independent variables. The level and direction 

of the effect of the variables on the financial performance is depicted in Annex 3. 

 

5.3 Discussion and implications  

 

Studies used for this Meta analysis have made the relationship between service quality and financial performance using different 

models. All reviewed studies have examined the direct relationship between service quality and financial performance, only some of 

the studies examined the indirect relationship between service quality and financial performance through mediation of customer 

satisfaction and customer loyalty. The results of the study are discussed as follows.  

Studies found that service quality has positive and significant effect on customer satisfaction, customer loyalty and financial 

performance of the studied banks. The first analysis is the effect of service quality on financial performance. Out of the total 40 studies 

used in this Meta analysis 19 studies have found that service quality positively and significantly affects financial performance, 13 

studies found that service quality positively affects financial performance but without identifying significance of the effects, 5 studies 

found that there is no significant relationship between service quality and financial performance and only one study has found that 

investment in service quality has negative effects on financial performance in short run. So that in sum 32 (80 percent) of the 40 

studies analyzed have found that service quality positively affects financial performance. Only the remaining 20 percent of the studies 

found different results. Therefore from these evidences it is possible to conclude that service quality positively affects financial 

performance of the banking industry.  

The second point is the effect of service quality on customer satisfaction. This is used to test the indirect relationship between service 

quality and financial performance. From studies included in this Meta analysis 10 studies examined the effect of service quality on 

customer satisfaction. The result of the studies depicts that 7 (70 percent) of the total studies examined the relationship between 

service quality and customer satisfaction has found that service quality positively and significantly affects customer satisfaction and 3 

(30 percent) of the total studies have found that service quality positively affects customer satisfaction but without identifying 

significance of the effects. Therefore from these results it is possible to conclude that there is positive relationship between service 

quality and customer satisfaction of the banking industry.  

The third result is about the effect of service quality on customer loyalty. Only 6 of the used studies considered customer loyalty as a 

mediator in the relationship between service quality and financial performance. Out of the 6 studies, only 4 studies have found that 

service quality has positive and significant effect on customer loyalty. Two studies found that service quality positively affects 

customer loyalty but without including the significance of the effects. Therefore from the result it is possible to conclude that there is 

positive relationship between service quality and customer loyalty.  

The fourth analysis is the effect of customer satisfaction on customer loyalty. Only 6 of the used studies considered the effect of 

customer satisfaction on customer loyalty.  These 6 studies have found that customer satisfaction has positive and significant effect on 

customer loyalty. Therefore from the result it is possible to conclude that there is positive relationship between service quality and 

customer loyalty.  

The fifth analysis is the effect of customer satisfaction on financial performance. From studies included in this Meta analysis 13 

studies examined the effect of customer satisfaction on financial performance. The result of the studies depicts that 8 (61.5 percent) of 

the total studies examined the relationship between customer satisfaction and financial performance and has found that customer 

satisfaction positively and significantly affects financial performance and 4(30.7 percent) of the studies has found that customer 

satisfaction positively affects financial performance but without identifying significance of the effects. Only one study has found 

negative effects of the customer satisfaction on financial performance. Therefore from these results it is possible to conclude that there 

is positive relationship between customer satisfaction and financial performance of the banking industry.  

The sixth issue is the effect of customer loyalty on financial performance. From studies included in this Meta analysis 7 studies 

examined the effect of customer loyalty on financial performance. The result of the studies depicts that 4 (57 percent) of the total 

studies examined the relationship between customer loyalty and financial performance and has found that customer loyalty positively 

and significantly affects financial performance and 3(43 percent) of the studies has found that customer satisfaction positively affects 

financial performance but without identifying significance of the effects. Therefore from these results it is possible to conclude that 

there is positive relationship between customer loyalty and financial performance of the banking industry.  

The seventh issue is the effect of service quality on financial performance through mediation of customer satisfaction and customer 

loyalty. This means service quality influences customer satisfaction and then satisfied customers improves loyalty and finally increase 

in customer loyalty increases financial performance. Out of the total studies analyzed 7 seven studies considered the indirect effect of 

service quality on financial performance through mediation of customer satisfaction and customer loyalty. From the 7 seven studies 6 

of them reveals that service quality positively and significantly affects financial performance through mediation of customer 

satisfaction and customer loyalty and one study shows service quality positively affects financial performance through mediation of 

customer satisfaction and customer loyalty. In general all studies proves service quality positively affects financial performance 

through the mediators customer satisfaction and customer loyalty.  

In general most of studies that are used in Meta analysis have found the existence of positive relationship between service quality, 

customer satisfaction, customer loyalty and financial performance. This implies that service quality plays an important role in 
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retaining the customers and improving the profitability of the firms. So that firms should carefully deliver quality services in order to 

meet their profit target.  

 

6. Conclusions 

 

This study analyzed previous studies conducted by different researchers on the relationships between service quality and financial 

performance of the banking sector. To conduct the analysis 40 previous studies were selected from journals and thesis using some 

criteria. Methodologies used and results of these studies are reviewed and discussed. There are different methodologies used in the 

reviewed studies to test the causal relationship between service quality and financial performance directly and indirectly. Various 

statistical tools particularly regression analysis and descriptive statistics are the most common method of analysis used in studies.  

The results of the study show that service quality has direct positive and significant effect on customer satisfaction, customer loyalty 

and financial performance of the banks. Customer satisfaction was used as mediator and has positive and significant effect on 

customer loyalty and financial performance of the banking industry. The other result is customer loyalty has positive and significant 

effect on the financial performance of the banking industry. Moreover service quality through mediators of customer satisfaction and 

customer loyalty has positive and significant effect on financial performance of the banks. In general the relationship between service 

quality, customer satisfaction, customer loyalty and financial performance is positive and significant.   
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Annexes  

 

Annex1: Table 1: Sources for Meta analysis collected from 40 studies 

Code  Author/s Journal (or Publisher) Type 

(publication 

status) 

Year  Country  

1  Zahra and   Edris International journal of 

humanities and cultural studies 

Article 2016 Iran  

2 Mohmoodi  and Asetmal European Journal of 

Sustainable Development 

Article 2014 Iran  

3 Al-Hawari and Ward Emeraldinsight  Article 2006  Australia  

4  Karimi, Sajedinejad, and 

Hassannayebi 

 Asian Journal of Research in 

Banking and Finance 

Article 2014 Iran  

5 Khrawish and Al-Sa'di Euro Journals Publishing Article 2016 Jordan  

6 Gyamfi, Acheampong 

and Asamoah 

Accra Polytechnic Article -  Ghana 

7 Mukhongo, Maokomba, 

and Musiega 

The International Journal Of 

Engineering And Science 

Article 2014   Kenya  

8 Liu and Wang  Problems and Perspectives in 

Management 

Article  2017 Taiwan  

9 Akhisar, Tunay and 

Tunay 

ELSEVIER  Article  2015 Turkey  

10 Siam, A.Z. American Journal of Applied 

Sciences 

Article  2006 Jordan  

11  Korankye, A.A Global journal of commerce 

and management perspectives 

Article  2014  Ghana  

12 Eren S. Selim, Eren 

M.Sule. Ayas, N. and 

Hacioglu, G.  

ELSEVIER  Article 2013 Turkey 

  

13 Too, Ayuma, and 

Ambrose 

IOSR Journal of Business and 

Management (IOSR-JBM) 

Article 2016    Kenya  

14  Abusaleem and Hersh European Journal of Business 

and Management 

Article  2016  Saudi 

Arabia  

15 Ahmad, Rehman and 

Safwan 

African Journal of Business 

Management 

Article  2010  Pakistan  

16  Hari prasad and  

 Bhavani Prasad 

 VFSTR Journal of STEM Article  2016 India  

17 Goyit and Nmadu International Journal of 

Managerial Studies and 

Research 

Article  2016 Nigeria  

18 Lee National Chung-Hsing 

University 

Article   Taiwan 

19  Patel, Brahmbhatt and 

Baser 

National Institute of 

Cooperative Management 

Article  2011 India  

20  Acharya,  Kagan,  

Lingam and Gray  

Journal of Business & 

Economics Research 

Article  2008 USA 

21  Odeny  University of Nairobi Thesis 2016 Kenya  

22 Cook and Verma Cornell University School of 

Hotel Administration 

Article 2002  Hong Kong 
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23  Acheampong and 

Asamoah 

International Journal of Global 

Business 

Article 2013 Ghana  

24 Garland  Massey University Thesis 2001 New 

Zealand  

25 Suratno Interlink continental journal of 

Business management and 

economics  

Article 2015 Indonesia  

26 Uvaneswaran, Kassa and 

Hamid 

International journal of 

marketing and financial 

management  

Article 2017  Ethiopia  

27  Williams,  Ogege and  

Ideji 

 Asian Economic and 

Financial Review 

Article 2014  Nigeria  

28  Njogu  University Of Nairobi Thesis 2012  Kenya  

29  Halili  Charles University In Prague Thesis 2014  Prague  

30 Ogare University of Nairobi Thesis 2001 Kenya  

31 Chibueze, Maxwell and 

Osondu 

West African Journal of 

Industrial & Academic 

Research 

Article 2013 Nigeria  

32 Manzoor and Sumra Journal of Public 

Administration and 

Governance 

Article 2011 Pakistan  

33  Kombe and  Wafula International Journal of 

Scientific and Research 

Publications 

Article 2015 Kenya  

34 Oyewole, Abba, El-

Maude, Gambo, Arikpo. 

and Abam,  

International Journal of 

Scientific Engineering and 

Technology 

Article 2013  Nigeria  

35 Malhotra and Singh Eurasian Journal of Business 

and Economics 

Article 2009 India  

36  Okiro and  Ndungu European Scientific Journal Article 2013 Kenya  

37 Meihami, Varmaghani 

and Meihami 

Interdisciplinary Journal Of 

Contemporary Research In 

Business 

Article 2013 Iran  

38  Dinh,  Uyen Le and  

 Phuong Le 

Journal of Internet Banking 

and Commerce 

Article  Vietnam  

39  Bonface, R. M, & 

Ambrose, J. 

 International Journal of 

Finance and Current Business 

Studies 

Article 2015  Kenya  

40  Manso   International Journal of 

Economics, Commerce and 

Management 

Article 2015 Ghana  

 

 

Annex 2: Predictor variables of financial performance collected from selected 40 studies 

 Variables   

Independent variable Mediator variables 

Service quality Customer satisfaction Customer loyalty 

Studies  40 13 7 

 

 

 

Annex 3: Level and direction of variables effect on financial performance collected from selected 40 studies 

 

 

 

Effects of Explanatory variables  

Independent variable Mediator variables 
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Code  Service quality Customer satisfaction  Customer loyalty  

1 Pos. and sign. effect on cust. Sat., 

cust. Loyalty and fin. perf. 

Pos. and sig. effect on cust. Loyalty 

and fin. Perf. 

Pos. and sig. effect on fin. 

perf. 

2 Pos. and sig. effect on fin.perf. Pos. and sig. effect on fin. Perf.  

3 Pos. and sign. Effect on cust. Sat. 

No sig. effect on fin. Perf. 

 

Service quality pos. and sig. affects 

perf. And customer satisfaction also 

pos and sig affects fin perf. 

 

4 Pos. and sig. effect on customer 

sat. and cust. Loy 

Pos. and sig. effect on cust. Loy. And 

profit 

Pos. and sig. affects 

profitability 

5 No sig. effect on profitability   

6 Positively affects cust. Satisfy Pos. affects cust. Loyalty and profit Pos. affects profitability 

7 Positively affects Profitability   

8 Pos.and sig. effect on cust.loyalty, 

profitability 

 Pos. and sig. effect on 

profitability. 

Service quality through 

mediating effect of cust. 

Loyalty has pos. and sig. 

effect on profitability. 

9 Positively affects profitability   

10 Investment in service quality 

negatively affects in short run 

  

11 Positively affects profitability   

12 Pos. and sig. effect on 

profitability 

Service quality has Pos. and sig. 

effect on profitability by mediating 

cust. Sat. 

 

13 Pos. and sig. effect on 

profitability 

  

14 Pos. and sig. effect on 

profitability 

  

15 Pos. and sig. effect on cust. Sat. , 

insignificant effect on 

profitability 

Negative and insign. Effect on 

profitability, so cust. Sat. does not 

mediate ser. Quality and profitability. 

 

16 Positive relationship profitability   

17 There is no significant 

relationship between investments 

in banks’ service quality and the 

profitability 

  

18  Pos. and sig. effect on profitability  

19 Positive relationship with 

profitability  

  

20 Pos. and sig. effect on 

profitability 

  

21 Positively affect profitability   

22 Pos. and sig. effect on 

profitability 

  

23 Positively affects customer 

satisfaction, customer loyalty and 

profitability 

Positively affects customer loyalty 

and profitability 

Positively affect 

profitability 

24 Pos. and sig. affects cust. Sat., 

cust. Loyalty and profitability 

Pos. and sig. affects cust. Loyalty 

and profitability 

Pos. and sig. affects 

profitability 

25 Pos. and sig. affects cust. Sat., 

and  profitability 

Pos. and sig. affects profitability  

26 Positively affects profitability   
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27 Positively affects profitability   

28 Pos. and sig. affects profitability   

29 Not significantly affects 

profitability 

  

30 Pos. and sig. affects profitability   

31 Pos. and sig. affects profitability   

32 Pos. and sig. affects profitability   

33 Positively affects cust. sat., cust. 

Loyalty and profitability 

  

34 No significant effect on 

profitability 

  

35 No significant effect  on 

profitability 

  

36 Positively affect profitability   

37 Positively and significantly 

affects profitability 

  

38 No significant effect on profit    

39 Positive impact on profitability   

40 Pos. and sig. effect on 

profitability, Positively affects 

customer satisfaction 

Service quality positively affects 

profitability and cust. loyalty by 

mediating cust. Satisfaction 

Service quality positively 

affects profitability by 

mediating cust. Loyalty 

* Pos. and sig. = positive and significant                 

* Cust. Sat. = customer satisfaction 

* Cust. Loyalty = customer loyalty 

Author: Tafa Mosisa Ijara, PhD candidate in management, school of management studies, Punjabi University, Patiala, India. 
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          Abstract: The major research purpose of this study is to present the relevance of using edutainment approaches such as 

Computer Simulation and Poetry (CSP) to teach thermal physics to the learners. The use of edutainment as the teaching approach 

attract learner’s attention more and increases learner’s excitement and enthusiasm. The study was conducted in Chipangali District, 

Eastern Province of Zambia. The research study employed two instruments to collect data. The instruments used were an achievement 

test and a questionnaire. Data collected was proceeded by a pilot study mainly to determine the validity and reliability of the 

instruments. A quasi-experimental design was used in this study. The learners in the experimental group were instructed using 

edutainment approach that is poetry and computer simulation. The learners in control group were instructed using cooperative 

learning. A pre-test was administered to both before instruction in order to determine the learner’s prior knowledge on the topic. A 

post-test was administered to both groups after the instruction to determine the learners’ understanding of the topic. The Statistical 

Package for Social Sciences (SPSS) version 20 was used to obtain appropriate descriptive and inferential statistics. The results 

reviewed that edutainment approaches such as poetry and computer simulation had a positive impact on learners’ academic 

performance in thermal physics. Therefore, the use of computer simulation and poetry should be encouraged in the teaching and 

learning process in order to enhance learners understanding of complex concepts in physics hence improving their performance. 

 

        Keywords: Edutainment, computer simulation, poetry, performance, thermal physics 

 

1. INTRODUCTION  

Physics is one of the subjects taught at Senior Secondary Schools in Zambian. It covers a variety of topics that require students to 

reason, think critically, and solve problems using laws, principles, and mathematical equations (Michael & Josefa, 2017). The physics 

teachers are very much aware of the unpopularity and the poor performance of the learners in physics. Thus, the search for the method 

that can be used to capture the learner’s attention and make them ready for a lesson. 

Education currently has to be more interactive, engaging, experiential and meaningful rather than boring and unpleasant learning 

process. The education system should not only make learning enjoyable and active but also improving the learner’s academic 

performance. Edutainment gives a new opportunity to every learner in class regardless of his/her abilities to acquire at the same level 

the knowledge in an interesting and joyous way.  

The topic of thermal physics in the grade eleven (11) Zambian syllabus appears to be boring because it is normally taught in abstract 

and most of the learners do not perform well during examination. Most of the scientific concepts and principles in the topic thermal 

physics, they do not arouse learners’ feelings and interest, and this causes the lesson to be boring to them. Therefore, poetry and 

computer simulation can be used to replace such boring lessons. These methods will motivate the learners into the mood of learning 

because amusement and joy are the main motives for learners to enjoy the learning activities. 
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Physics plays a major role in enhancing the country’s technology, industrial and scientific development. Therefore, physics is 

necessary for the economy of the country. It also plays an important role in driving innovations and development of the new 

technologies in the country. A country that is performing well scientifically, technologically and industrially has a sound economy. In 

order to have good economy, the quality of teaching and learning in physics has to improve. The materials used by the teacher in the 

teaching and learning of any physics topic determines the learner’s performance. Our education system still consists of few interactive 

lessons that can stimulate the pupils learning, and make them to become creative thinkers and good innovators.  Therefore, 

edutainment is a teaching and learning tool that can be used in order to motivate learners and to promote creative thinking skills. Good 

teaching material used by the teacher increases learner’s attention and creativity. The importance of edutainment is to attract learner’s 

attention and to make them focus during the learning process (Okan, 2003). 

In order for learners to understand scientific concepts and principles easily, edutainment methods such as CSP are needed because 

they represent real life situation. Edutainment is a word derived from two terms education and entertainment. Meaning, edutainment is 

the form of entertainment that enables the learners to educated. This method of edutainment facilitates teaching and learning through 

visualization. Edutainment also helps to give chance to learners to understand scientific concepts and principles with less difficulties. 

Visual representations have been found to help explain scientific concepts and principles that are used to clarify natural phenomena 

(Gilbert & Priest, 1997). Edutainment brings emotional motivational conditions such that the learning process is transformed into an 

active participation for the learners. 

This study investigated the impact of edutainment in improving grade 11 learner’s performance in thermal physics. The edutainment 

methods used in the study were computer simulation and poetry.  

 

2. RESEARCH ELABORATIONS 

2.1 Statement of the Problem 

Studies have revealed that topics such as mechanics, optics, electromagnetism, and thermodynamics are difficult to understand. These 

topics were especially difficult for students who have not learned how to apply knowledge in novel and real-life situations (Michael & 

Josefa, 2017). Many physics concepts taught at secondary school are very abstract and teachers do not normally present them to the 

learners in a concrete way. The evidence based on experimental studies suggests that we can improve learning by integrating 

computer simulations on topics that students find conceptually difficult (Candida, et al, 2014). Thermal physics is one of the difficult 

topics in the physics syllabus of Zambian which is taught in abstract because learners cannot visualise some of the concepts and 

principles thereby causing a poor performance. Thermal physics is the combined study of thermodynamics, statistics mechanics, and 

kinetic theory. The method a teacher uses should cultivate interest in learners and not learners to develop interest on their own. A 

teacher should be like a magnet and learners like magnetic materials. The teaching and learning process can be made more easily by 

capturing the mind of a learner and making the subject and material to be taught enjoyable (Nalan, 2015). Therefore, use of 

edutainment may lead to an easier understanding of these abstract concepts and principles. 

The learner’s performance in physics during the final examination at the national is very low as tested by Examination Council of 

Zambia (ECZ). Majority of the candidates who pass in physics examinations normally get satisfactory and credits, and fewer in merits 

and distinction. The tables 1 and 2 show a summary report by the Chief Examiner for learners’ performance in physics 5054 for 2014 

and 2017 School Certificate (SC) in Zambia. 
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Table 1: 2014 SC Summary of Performance in Physics (5054) by Paper. 

 

Physics (5054) 

Candidature Mean Score (%) Zero (%) 

2013 2014 2013 2014 2013 2014 

Paper 1 (Theory) 4,434 4,450 61.75 57.25 0 0 

Paper 2 (Theory) 4,430 4,455 45.58 45.37 1 18 

Paper 3 (Practical) 4,434 4,434 37.57 45.20 8 6 

Physics 4,394 4,430 48.28 48.33 0 0 

                                                                               Source: ECZ 2014 Examination report. 

Table 1 generally suggest that candidates had poor responses in most of the topics. The mean scores for paper 2 and paper 3 for both 

years are very low. 

Table 2: 2017 SC Summary of Performance in Physics (5054) by Paper. 

 

Physics (5054) 

Candidature Mean Score (%) Zero (%) 

2016 2017 2016 2017 2016 2017 

Paper 1 (Theory) 4,374 5,294 40.68 43.15 0 1 

Paper 2 (Theory) 4,377 5,309 34.43 43.34 20 22 

Paper 3 (Practical) 4,363 4,896 44.55 47.70 4 7 

Physics 4,354 5,317 38.59 44.34 0 0 

                                                                            Source: ECZ 2017 Examination report.  

Generally, majority of the candidates managed to respond to most of the questions but inadequacies were observed in certain topics 

such as electronics, thermal energy, electromagnetic induction, light and wave motion (Examination Council of Zambia, 2017 

examination performance report, p 39). The inadequacies in the mentioned topics by the Chief Examiner report shows that learners 

had difficulties in understanding some scientific concepts and principles. Lack of understanding by the learners can also be as a result 

of poor lesson delivery by the teachers in these topics. 

The teaching method was sought after looking at the challenges learners face to understand scientific concepts and principles, and 

challenges some teachers face to present material in a concrete way in physics from experience as a subject teacher. Therefore, it is 

important that edutainment be integrated in the teaching and learning process of thermal physics in order to capture the learner’s 

attention and feelings. 
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2.2 Purpose of the Study 

This study was aimed at exploring the impact of edutainment on grade 11 learners’ performance in thermal physics. It also attempted 

to identify the impact of edutainment on learners’ perception in thermal physics. It further attempted to explore the difference in post-

test mean scores between experimental group and control group and investigate the relationship between learner’s achievement and 

perception. 

2.3 Research Objectives 

This study was guided by the following four research objectives; 

1. To explore the impact of edutainment on grade 11 learners’ performance on achievement test in thermal physics. 

2. To establish the impact of edutainment on learners’ perception in thermal physics. 

3. To establish the difference in post-test mean scores between experimental group and control group. 

4. To investigate if there is relationship between Learners achievement and perception. 

 

2.4 Research Questions 

This study was guided by the following four research questions; 

1. What is the impact of edutainment on grade 11 learners’ performance on achievement test in thermal physics? 

2. What is the impact of edutainment on learners’ perception in thermal physics? 

3. What is the difference in post-test mean scores between experimental group and control group? 

4. Is there relationship between Learners achievement and perception? 

 

2.5 Significance of the Study 

The findings of this research study will help learners to become creative thinkers and problem solvers. It will also help teachers to 

cultivate interests in the learners during the lesson thereby increasing learner’s participation and improving their understanding in 

scientific concepts and principles. The findings could also influence teachers to impact positive perception in the learner and help 

them change their negative perception towards challenging topics in physics hence improving the performance. Lastly, the findings 

could help physics teachers in secondary schools to make policies that will promote the use of edutainment in the teaching and 

learning process. This method may also help other science subjects. 

 

2.6 Theoretical Framework 

Edutainment methods promotes the teaching and learning in which content of education is merged with the activities of entertainment 

in order to increase learner’s participation, motivation and emotion. This method normally involves the use of visual representation to 

attract the learner’s attention and creating active learning environment in physics. According to Buckingham and Scanlon (2005), 

edutainment is “a combination that heavily depends on visual material, on narrative or educational computer games. Edutainment is a 

teaching and learning approach which can involve any of the following; play, poetry, computer simulation, academic films and music, 

multimedia, websites and computer software. Edutainment is a type of entertaining whose aim is to include entertainment variety in 

the teaching and learning process in order to make learning more enjoyable. The entertaining variety includes multimedia software, 

internet sites, music, films, video and computer games and TV programs in order to exhilarate in addition to educate (Colace et 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10142
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020              364 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10142    www.ijsrp.org 

al.2006). The teaching and learning should be entertaining in order to capture the mind of the learner hence improving their 

understanding of scientific concepts. Edutainment approach helps learners to connect to the real life and this can enhance the quality 

of student learning, and understanding. Edutainment is to execute permanence of learning by attracting learners’ attention and 

regenerating their feelings (Okan, 2003). 

Edutainment employs teaching and learning methods that attract learners’ attention in order to provide learners’ individual 

development in learning environments (Fossard, 2008). Therefore, the purpose of the study is to explore how edutainment can be used 

to improve the learner’s performance in thermal physics using approaches such as computer simulation and poetry.  

3.0 RESEARCH METHODOLOGY 

3.1 Research Design 

This research study used the quasi-experimental design. In this research design, intact groups were used by the researcher. In quasi-

experimental design, the researcher assigned intact classes to the experimental and control groups, administered a pre-test to both 

groups, conducted experimental treatment activities with the experimental group only, and then administered a post-test to assess the 

differences between the two groups (Creswell, 2008). The topic of thermal physics in the experimental group was taught using 

edutainment that is CSP and the control group was taught using CL.  

One of the most commonly used quasi-experimental designs in educational research can be represented as: 

                         

 

                        Experimental       O1                 X              O2 

                                                    ----------------------------- 

                                 Control       O3                             O4 

Where: 

The dashed line separates the experimental and control groups which have not been equated by randomisation. 

 O1 and O3 represents observations that were made during the pre-test measures. Experimental and control groups were both first 

given the Thermal Physics Achievement Test (TPAT) as pre-test measures. 

X represents the treatment employed in order to assess its impact on learners ‘performance on achievement test on thermal physics. 

Experimental group was taught using edutainment that is CSP while control group was taught using Cooperative Learning (CL). 

O2 and O4 represents observations that were made during the post-test measures. Both experimental and control groups were given 

TPAT as the post-test measure.  

 

3.2 Research Site and Setting 

This study was conducted from St. Margret’s Girls’ Secondary School in Chipangali District Eastern Province of Zambia. St. 

Margret’s Girls Secondary School is located in Chief Chanje’s Chiefdom about 42 kilometres away from Chipata city main post 

office.  
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3.3 Research Instruments 

Achievement test 

Thermal physics achievement test was made by the researcher. The test items constructed were measuring both the knowledge and 

problem-solving skills. These test items were extracted from Examination Council of Zambia and Cambridge International Past 

Examination Papers. This instrument was administered as a pre-test and post-test. For both pre-test and post-test, 1 hour 30 minutes 

time was given to write the test. Pilot testing was done in order to fine tune and also to increase the validity and reliability of the data 

collecting research instrument. The achievement test had two sections; sections A and B. Section A had 10 multiple choice questions; 

each question item with four (4) possible answers to choose from and each correct answer was given one (1) mark. Section B had 30 

marks with 5 structured question and each having sub-questions. The total marks for the two sections was 40 marks. The test items 

constructed were measuring both the knowledge and problem-solving skills.  

Questionnaire 

In this study, a questionnaire was used to collect information from learners in thermal physics. The type of questionnaire item which 

was employed was rating scale-Likert scale. The Likert scale composed of 23 closed statements gathering information on the impact 

of edutainment on learner’s perception towards thermal physics. Each statement had five-point rating scale of strongly agree, agree, 

not sure, disagree, and strongly disagree.  

 

4.0 FINDINGS AND DISCUSSION 

The research findings are presented according to the research questions. 

4.1 Presentation of findings for research question 1 

What is the impact of edutainment on grade 11 learners’ performance on achievement test in thermal physics? 

In order to find out the performance of the learners in achievement test, a paired sample t-test was used to determine if there was 

change in performance between pre-test and post-test for control group and experimental group. 

In order to compare the pre-test and post-test scores for Control group, a paired sample t-test was conducted. Table 3 shows the mean 

and Standard Deviation (SD) and table 4 shows paired sample t-test for control group.  

 

Table 3: Pre-test and Post-test Mean Scores and SD for Control Group (n= 44) 

  

          Mean 

 

               n 

 

Std. Deviation 

 

Std. Error Mean 

Pair 1 
Pre-test 14.909 44 6.678 1.007 

Post-test  34.614 44 11.126 1.677 

 

The results in table 3 show the learners scores in pre-test (Mean= 14.909 and SD= 6.678) and learners scores in post-test (Mean= 

34.614 and SD= 11.126). In addition, the standard error mean (which reflects the amount of accuracy in estimating the data value in 

the entire population by using data value of only a sample) for pre-test is 1.007 and for post-test is 1.677.  
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Table 4: Paired Sample T-test for Control Group (n=44) 

 Paired Differences  

 

 

        t 

 

 

 

   df   

  

 

 

Sig. (2-tailed) 

 

 

Mean 

   

     Std. 

Deviation 

 

Std. Error     

   Mean 

95% Confidence Interval 

of the Difference 

Lower Upper 

     Pair 1  

Pre-test-Post-test 

 

-19.705 

 

  11.621 

 

   1.752 

 

-23.238 

 

-16.171 

 

-11.247 

 

  43 

 

     .000 

 

The results in table 4 show difference in mean of -19.705, Standard Deviation (SD) of 11.621 and Standard Error Mean of 1.752 

between pre-test and post-test scores for control group. The t-value of -11.247 and two tailed p-value of 0.000 i.e. t (43) = -11.247, p= 

0.000. At standard alpha level of 0.05, 0.000 is less than 0.05 which suggest that there is significance difference between pre-test 

scores and post-test scores in the control group. 

In order to compare the pre-test and post-test scores for Experimental group, a paired sample t-test was conducted.   Table 5 shows the 

mean and Standard Deviation (SD) and table 6 show paired sample t-test for experimental group 

 

Table 5: Pre-test and Post-test Mean Scores and SD for Experimental Group (n=36) 

  

      Mean 

 

      n 

 

Std. Deviation 

 

Std. Error Mean 

 
Pair 1          Pre-test  14.639 36 7.492 1.249 

                  Post-test  57.833 36 13.656 2.276 

 

The results in table 5 show the learners scores in pre-test (Mean= 14.639 and SD= 7.492) and learners scores in post-test (Mean= 

57.833 and SD= 13.656). In addition, the standard error mean for pre-test is 1.249 and for post-test is 2.276.  

 

Table 6: Paired Sample T-test for Experimental Group (n=36) 

 Paired Differences  

 

 

        t 

 

 

 

   df   

  

 

 

Sig. (2-tailed) 

 

 

Mean 

   

     Std. 

Deviation 

 

Std. Error     

   Mean 

95% Confidence Interval 

of the Difference 

Lower Upper 

     Pair 1  

Pre-test-Post-test 

 

-43.194 

 

  16.556 

 

   2.759 

 

-48.796 

 

-37.592 

 

-15.654 

 

  35 

 

     .000 

 

The results in table 6 show difference in mean of -43.194, Standard Deviation (SD) of 16.556 and Standard Error Mean of 2.759 

between pre-test and post-test scores for experimental group. The t-value of -15.654 and two tailed p-value of 0.000 i.e. t (35) = -

15.654, p= 0.000. At standard alpha level of 0.05, 0.000 is less than 0.05 which suggest that there is significance difference between 
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pre-test scores and post-test scores in the experimental group. Therefore, we reject the null hypothesis which asserts that Edutainment 

approach has no impact on grade 11 learners’ performance on achievement test in thermal physics. 

The pre-test mean score for control group was 14.909 and for the experimental group was 14.639. The post-test results show a mean 

of 34.614 for control group and 57.833 for experimental group. This suggest that the use of Edutainment approach in teaching and 

learning of thermal physics improves learner performance in thermal physics in experimental group than those in control group where 

cooperative learning method was used. The results of this study are similar to those of Edsall & Wentz, (2007) and Candida et.al, 

(2014). The results revealed that the mean scores for the learners in the experimental group were significantly greater than those in the 

control group meaning that CSP increases learners understanding of scientific abstract concepts and makes them to become creative 

thinkers. 

Visual representations have been found to help students construct "mental models" 

(Johnson-Laird, 1983) to explain scientific concepts and principles that are used to clarify natural phenomena (Gilbert, Boulter, & 

Elmer, 2000; Gilbert & Priest, 1997). Therefore, visual representation such as computer simulation lessons in thermal physics can 

help learners to construct mental models and to understand scientific concepts and principles easily hence enhancing their 

performance. 

 

4.2 Presentation of findings for research question 2 

What is the impact of edutainment on learners’ perception in thermal physics? 

The information on the impact of edutainment on learner’s perception towards thermal physics was obtained from the questionnaire 

on perception. The mean scores for both the positive items and negative ones were calculated. The mean scores (x) ranged from 3 < x 

≤ 5 for favorable feelings and 1 ≤ x < 3 for unfavorable feelings. 

Table 7 shows a summary of the mean ratings for 36 learners for both positive and negative statements based on their responses. 

 

Table 7: Mean Ratings for Both Positive and Negative Statements Based on Learners’ Responses. 

 

                  

                                   Statement  

 

Mean 

Std. 

Deviation 

 

n 

Use of poetry makes me understand physics concepts better. 3.50 1.342 36 

 

Use of computer simulation makes learning more active and enjoyable. 
4.47 .971 36 

Use of computer simulation and poetry motivate me to learn thermal physics. 4.08 1.079 36 

I think that use of edutainment approaches makes learning more effective. 3.78 1.017 36 

I believe that use of computer simulation and poetry can improve my performance 

in thermal physics. 
4.44 .843 36 

The use of computer simulation and poetry in learning thermal physics consumes 

time. 
2.72 1.085 36 

I can still learn better without the use of computer simulation and poetry in 

thermal physics. 
2.83 1.464 36 

Computer simulation and poetry are a valuable teaching tools for learning thermal 

physics. 
3.86 1.150 36 
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I can understand equally the same even without the use computer simulation and 

poetry. 
2.86 1.199 36 

Use of computer simulation and poetry can make me to be creative. 3.19 1.238 36 

The use computer simulation helps to convey meaning that cannot possibly be put 

across in words. 
4.56 .735 36 

Use of computer simulation and poetry help me understand quickly. 4.03 1.028 36 

computer simulation and poetry help to convey scientific ideas more effectively 

and memorably. 
3.86 1.397 36 

Use of computer simulation and poetry help improve communication. 4.50 .811 36 

Use of computer simulation and poetry helps me transfer abstract concepts to other 

contexts. 
4.53 1.000 36 

Edutainment can reduce failure rate in thermal physics. 4.39 1.022 36 

Computer simulation and poetry increase educational effects. 4.28 .914 36 

Computer simulation helps to show everything needed to be known appropriately. 3.58 1.204 36 

Use of edutainment allows self-evaluation. 4.47 .845 36 

Use of edutainment is worth and necessary for me to get high scores in thermal 

physics. 
4.50 .878 36 

Edutainment makes learning a meaningful experience. 4.14 1.125 36 

Edutainment helps me interpret information easily. 4.53 .971 36 

Use of computer simulation and poetry is sufficiently clear and precise. 4.44 .773 36 

 

 

Table 7 shows that the mean ratings for all the positive and negative statements. Where the mean is high, it shows that the use of CSP 

as edutainment methods changes the learner’s perception towards thermal physics positively. They seem to agree to almost all the 

statements with mean greater than 3.0 that the use of edutainment can change learner’s perception towards thermal physics. However, 

their response to the statements, ‘use of CSP in teaching and learning thermal physics consumes time’ and also ‘I can still learn better 

without the use of CSP in thermal physics’ was surprising. Most of the learners seemed to agree with the statements. This entails that 

although learners appreciate that using edutainment that is CSP would improve their performance in thermal physics, they are yet to 

see the value of edutainment and also on time consumption. They have also agreed to the statement that, “I can understand equally the 

same even without the use computer simulation and poetry.” 

Use of computer simulation entertains the learners during the lesson thereby motivating and making them to have a positive 

perception towards thermal physics. From the results, we can see that the mean ratings were high with almost all the statements 

having mean greater than 3.0. This showed that they agreed to most of the statements. Learners were hopeful that indeed the use of 

CSP not only makes learning more joyous but also enhances understanding of scientific concepts and principles that are abstract. 

Therefore, use of edutainment has a positive impact towards learners’ perception towards thermal physics.  

 

4.3 Presentation of findings for research question 3 

What is the difference in post-test mean scores between experimental group and control group? 
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Table 8 show the mean and Standard Deviation (SD) and table 9 show independent sample test for post-test results for 80 learners 

from experimental group and control Group.  

 

Table 8: Post-test Mean Scores and SD between Experimental Group and Control Group. 

 Group Designs    n    

  Mean 

Std. Deviation Std. Error 

Mean 

 

Post-test 

Control Group 

 

Experimental Group 

 44 

 

 36 

34.636 

 

57.833 

11.106 

 

13.656 

1.674 

 

2.276 

 

The results in the table 8 show that the mean for participants in the control group is 34.64 and in the experimental group is 57.83. In 

addition, the Standard Deviation (SD) the variation in the data (i.e. spread of scores) is a bit wider for Experimental group (SD= 

13.66) than the Control group (SD=11.11). 

In order to interpret the difference between the mean and whether they were statistically significant, an independent sample test was 

conducted as shown table 9. 

 

Table 9: Independent T-test with Equal Variance Assumed. 

 Levene’s Test 

for Equality 

of Variance 

   

                      t-test for Equality of Means 

 

   F 

 

Sig. 

 

    t 

 

  df 

Sig. 

(2-tailed) 

    Mean  

Difference 

 

Std. Error 

Difference 

95% Confidence 

Interval 

of the Difference 

Lower Upper 

          Equal Variance     

          assumed 

 

Post-test 

 

         Equal Variance   

         not assumed 

1.418 .237 -8.381 

 

 

 

 

-8.210 

78 

 

 

 

 

67.131 

.000 

 

 

 

 

.000 

 

-23.197 

 

 

 

 

-23.197 

2.768 

 

 

 

 

2.826 

-28.707 

 

 

 

 

-28.837 

-17.687 

 

 

 

 

-17.557 

 

 

The results from the table show that the sig. (P-value) of Levene’s test is 0.237 at 0.05 level of significance or alpha level. Since p> 

0.05, then the variances for the two groups are equal.  

From the t-test for Equality of Means, the t-test is significant as the p-value is less than the α-level (0.05) i.e. t (78) = -8.381, p= 0.000. 

This means that there is statistically significant difference in achievements between the two groups in the post-test. This suggest that 

there is enough evidence that there is a difference in post-test mean scores between control group and experimental group.  
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4.4 Presentation of findings for research question 4 

Is there relationship between Learners achievement and perception? 

A Pearson correlation analysis was conducted to examine whether there was a relationship between learners’ achievement and 

perception.  

Table 10: Correlation Matrix of Achievement and Perception (n=80) 

 Learners’ perception 

in thermal physics 

Learners’ 

achievement in 

thermal physics 

Learners’ perception             Pearson Correlation   

in thermal physics                           Sig. (2 tailed) 

                                                                          n                                                                                           

1 

 

36 

.174 

.311 

36 

Learners’ achievement        Pearson Correlation 

in thermal physics                           Sig. (2 tailed) 

                                                                          n                                                                                 

.174 

.311 

.36 

1 

 

80 

 

The results show Pearson correlation coefficient r = 0.174, p= 0.311 in a two tailed test and at 0.05 level of significant. The 

correlation between learner’s achievement and learner’s perception towards thermal physics is positive. Since P> 0.05, the correlation 

between learner’s achievement and their perception are not statistically significant. This implies that learner’s performance on 

achievement test and their perception towards thermal physics after intervention has a weak positive correlation. This weak 

correlation could be as a result of using a relatively small sample size. This may limit the power of the statistics to reveal the 

relationship between learner’s achievement and their perception. This may also explain why the p-value is greater than the alpha level.  

 

5. Conclusion 

This study investigated the impact of edutainment in improving learner’s performance in thermal physics. The study revealed that the 

use of edutainment methods such as computer simulation and poetry in teaching and learning has positive impact on the learner’s 

academic performance in thermal physics. The study also investigated that the use of edutainment helps learners to understand 

scientific concepts and principles easily and fosters the development of problem-solving skills. It was also discovered that 

edutainment made some learners who had difficulties before intervention to develop positive perception towards thermal physics. 

Lastly, the study revealed a positive correlation between learners’ achievement and their perception.  

5.1 General Recommendations 

1. Physics teachers in their classes to include more real-life problems in order to attract learner’s attention. 

2. The Education system should introduce a policy that will sensitise the communities on the importance of science and 

technology in the country. Parents should also encourage or support their children to take up physics in order to become 

technicians, miners, engineers and teachers of physics. 

3. Physics teachers to use visual representation for abstract concepts and principles as this will enhance learners understanding. 

4. The school managers and other stakeholders should provide facilities such as internet which are important for computer 

simulation. 

5. A similar research study can be undertaken in other abstract topics in physics to see whether similar results can be obtained 

as this will strengthen the findings of this research study. 
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6. A research study can be undertaken in other science subjects to investigate the impact of edutainment using CSP. 

7. Other research methods of edutainment rather than CSP be carried out in the same topic or other physics topics. 

8. This research study used a small sample size from one school, the researcher recommends that wider area and more schools 

be involved in order to strengthen the findings of this study. 
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Abstract- The study was carried out to evaluate the activities of 

soil microorganism influenced by oil palm cultivation in a coastal 

plain sands area of Akwa Ibom State Nigeria. Four locations were 

identified, namely: oil palm plantations or block of 57 years (B-

57), 39 years (B-39), 17 years (B-17) and a no oil palm block (B-

0). Three representative profile pits were sunk in each location and 

soil samples were collected for laboratory analyses in the wet and 

dry seasons. The result showed that oil palm slightly increased the 

bacterial density as well as the respiration rate of the soil of the 

study area. The trend was as follows: B-39> B-17> B-0> B-57. 

Bacterial density was significantly (P>0.05) higher in the wet 

season than in the dry season in three of the locations. Microbial 

activities increased with the age of oil palm up to 39 years, then 

decreases as the palm ages.  

 

Index Terms- Bacterial density, Microbial activities, Oil palm, 

Respiratory rate. 

 

I. INTRODUCTION 

il palm (Elaeis guineensis jacq) is a high economic important 

tree crop, because of its high-yielding source of edible and 

technical oils. Oil palm is an agricultural product which supplies 

around 36% of the world’s vegetable oil (USDA, 2014), of which 

a small percentage is used for biodiesel. 

           The most important constraint to oil palm production is soil 

fertility. It was estimated that more than 95 percent of oil palms 

grown in Southeast Asia are on acid, low fertility and highly 

weathered soils (Pauli et al., 2014). Soil physical properties such 

as depth, texture and structure are important factors in determining 

suitability for large scale oil palm production. These are based on 

the required clay loam texture that imposes friable consistency, 

capacity to permit extensive root development, firm anchorage, 

and capacity to store sufficient water and plant nutrients (Foster et 

al., 2011; Sayer et al., 2012). Majority of oil palm roots are found 

within the first 60 cm of the soil. Therefore, these requisite soil 

conditions and nutrient status that favour growth and development 

is indispensable within the 0 - 60 cm depth, yet the importance of 

firm anchorage creates the need for deeper soils (greater than 90 

cm) (Pauli et al., 2014). However, there is almost no research 

information on the impact of the plantation on some of the 

biological indicators of soil quality such as micro and macro – 

organisms, their activities or by-products.  

           Respiration rate can be used to detect microbial activity, 

specifically microbial decomposition of organic matter in the soil 

(USDA- NRCS, 1996). Oil palm plantation influences feeding 

activity of soil fauna is related to soil chemical parameters (Abu 

Bakar et al., 2010). The aim of this study was to evaluate the 

activities of soil microorganism as Influenced by oil palm 

cultivation in a coastal plain sands area of Akwa Ibom State, 

Nigeria. 

 

MATERIALS AND METHODS 

2.1 Description of the Study Location 

           The study site was in Nigerian Institute for Oil Palm 

Research (NIFOR) substation Ibesit Ekoi in Oruk Anam Local 

Government Area of Akwa Ibom State Nigeria. Oruk Anam Local 

Government Area is bounded within latitudes 4°45’ and 5°00’ N 

and longitudes 7°30’ and 7°45’ F. Oruk Anam Local Government 

Area falls within the area covered by coastal plain sands. Soils on 

coastal plain sands are normally deep, dominantly sandy with low 

clay, organic matter content and pH. The climate of the area is the 

humid tropical climate, characterized by heavy rainfall with mean 

annual rainfall of about 4000 mm and a mean annual temperature 

of 27°C. Rainy season is from April to November and is 

characterized by high relative humidity and high cloud covers 

resulting in low incipient solar radiation. The soils of the area are 

formed from the quaternary sedimentary deposits. The relief of the 

area is low-lying coastal topography and has the major 

topographic unit namely; Alluvial plains (mangrove and flood 

plains) beach ridge sands and rolling sandy plains (Udoh, 2003). 

The vegetation of the area is the forest vegetation in the tropical 

forest zone. 

 

2.2 Field Studies 

           Four locations were identified in the Nigerian Institute for 

Oil Palm Research (NIFOR) sub-station located at Ibesit Ekoi in 

Oruk Anam Local Government Area of Akwa Ibom State Nigeria, 

which were oil palm blocks of varying ages: (i) 1960-2017 (B-57); 

(ii) 1979 -2017 (B-39); (iii) 2000- 2017 (B-l7) and a no oil palm 

block (B-0), which served as the control. The NIFOR plantation 

covers an area of 286 hectares. The area covered by each block 

was 5.8 ha (B-0), 5.2 ha (B-17), 5.0 ha (B-39) and 5.75 ha (B-57).            

O 
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The 57 years old palm plantation was selected because it is the 

oldest palm in the NIFOR plantation as at 2017 and has almost far 

past the expected age of replacement of oil palm stand (35 years) 

as reported by Ukuteno et al. (2012). The oil palm block of 39 

years was selected because it was the available palm block which 

was a little bit past the suggested age for replacement of oil palm 

(35 years). The l7 year old palm was selected because it fell within 

the age of optimum yield of 15-20 years (Verheye, 2010) while 

the no-oil palm block (B-0) which was used as the control was a 

virgin forest. 

           Free survey was used to locate representative positions for 

profile pits. The profile pits were sunk along the middle slope in 

each of the four blocks to maintain uniformity in topography. 

Three profile pits were sunk in each of the four blocks (B-57, B-

39, B-17 and B-0) which summed up to 12 profile pits used for the 

study. Soil samples were collected according to the horizon 

designation as observed in the profile pits. Soil samples were 

collected for two seasons; dry season sampling in February 2017 

and wet season sampling in July 2017, to assess the effects of 

seasonal variation on the microbial activities. A total of 144 

samples were collected for the two seasons (72 samples each for 

the two seasons). The soil samples were air dried, sieved with 

2mm mesh sieve and subjected to laboratory analysis. 

 

2.2 Laboratory analysis  

i.  Microbial Count (Bacteria Isolation Density) 

           Bacteria density was determined using Nester et al., (2006) 

method. Soil samples were passed through decimal dilution to the 

sixth factor. I milliliter were plated out on nutrient agar. 

           Growth inhibitors for fungi were added to growth culture 

medium. Prepared plates were incubated at 37°C. After 

incubation, visible growth colonies were counted. 

 

ii. Microbial Respiration 

           Microbial respiration rate (MR) was measured using the 

Draeger- Tube method as described by Doran et al. (1996)). Soil 

samples (moistened to 30% of field capacity) were transferred to 

a bottle with a glass test tube containing an alkali solution (1N 

NaOH); the bottle was closed and maintained at 25°C for seven 

days. The trapped CO2 was calculated as a function of soil 

respiration by titration of the contents of the test tube with HCl 

after BaCl2 pretreatment. 

 

2.3 Statistical analysis 

           Data obtained were subjected to statistical analysis, using 

the statistical software package of SPSS 18.0 (SPSS, 2011) to 

obtain the following: Descriptive statistics to determine the mean, 

minimum and maximum values. Analysis of Variance (ANOVA) 

to compare the differences in soil characteristics among the 

different locations. Means were separated using LSD and T- test 

was used to compare the results of the soil properties analyzed for 

the two seasons. 

 

II. RESULTS AND DISCUSSIONS 

3.1 No Oil Palm Block (B-O) 

           The result of soil analysis for the biological properties of 

the no oil palm block (B-0) (control) is presented in Table 1 

Bacterial density was moderate and ranged from 6.00-7.20 cfu/g x 

105 in profile 1; 6.70-7.20 cfu/g x 105 in profile 2 and 5.60 - 6.70 

cfu/g x 105 in profile 3. The bacterial density reduced down the 

three profiles with the least density observed in profile  3. 

Respiratory rate (RR) ranged from 0.79-3.21 in profile 1; 0.88-

4.28 in profile 2 and 1.81-4.06 in profile 3. 

 

Table 1: Bacterial density and respiratory rate of soil of the no-oil palm block (B-O) (Control) 

 

Horizon Depth Horizon Designation Bac.D (cfu/g x 105) RR 

Profile 1    

0-30 Ap 7.20 3.21 

30-60 Bt1 7.20 3.09 

60-97 Bt2 6.50 2.78 

97-126 Bt3 6.00 2.38 

126-154 Bt4 6.00 1.75 

154-200 C 6.10 0.79 

Mean   6.50 5.52 

Maximum value  7.20 3.21 

Minimum value  6.00 0.79 

Profile 2    

0-30 Ap 7.10 4.28 

30-62 Bt1 7.20 3.35 

62-94 Bt2 7.10 2.84 

94-126 Bt3 7.00 2.57 

125-160 C1 6.80 1.82 

160-200 C2 6.70 0.88 

Mean  6.98 2.62 

Maximum value  7.20 4.28 

Minimum value  6.70 0.88 

Profile 3    

0-29 Ap 6.70 4.06 
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29-62 Bt1 6.00 3.40 

62-92 Bt2 5.60 3.23 

92-122 Bt3 6.00 2.92 

122-158 C1 5.70 2.28 

158-200 C2 5.20 1.81 

Mean  5.87 2.95 

Maximum value  6.70 4.06 

Minimum value  5.20 1.81 

    

    

Source: Field data (2017) Bac.D= bacterial density, RR= respiratory rate 

 

3.2 Seventeen Years Old Oil Palm Block (B-17) 

           The result of analysis of soil biological properties of B -17 

is presented in Table 2. Bacterial density was moderate and ranged 

from 4.30-5.70 cfulg x 105 in profile 1; 6.30-8.10 cfu/g x 105 in 

profile 2 and 5.80-7.60 cfu/g x 105 in profile 3. The bacterial 

density reduced down the three profiles with the least density in 

profile 1. Respiratory rate (RR) ranged from 1.07-3.16 in profile 

1; 0.99-3.06 in profile 2 and 1.42-3.30 in profile 3. 

 

3.3 Thirty Nine Years Old Oil Palm Block (B-39) 

           The result of analysis of soil biological properties of B -39 

is presented in Table 3. 

           Bacterial density was moderate and ranged from 3.00-6.50 

cfu/g x 105 in profile 1; 3.00-5.90 cfu/g x 105 in profile 2 and 6.00-

6.70 cfu/g x 105 in profile 3. The bacterial density reduced down 

the three profiles with the least density in profile 2. Respiratory 

rate (RR) ranged from 0.91-2.72 in profile 1; 0.62-3.65 in profile 

2 and 0.37-4.12 in profile 3. 

 

3.4 Fifty Seven Years Old Oil Palm Block (B-57) 

           The result of soil analysis of the biological properties of B-

57 is presented in Table 4. Bacterial density was moderate and 

ranged from 3.50-4.00 cfu/g x 105 in profile 1, 5.30-7.90 cfu/g x 

105 in profile 2 and 5.80-6.40 cfu/g x 105 in profile 3. The bacterial 

density reduced down the three profiles with the least density in 

profile 1. Respiratory rate (RR) ranged from 0.58-2.71 in profile 

1; 1.24-3.20 in profile 2 and 1.42-3.13 in profile 3.  

           The result has shown that the bacteria density decreased 

down the profile in all the locations. This could be attributed to the 

fact that the upper horizons contain more materials to be 

decomposed than the lower horizon, thereby increasing more 

bacterial activity in the upper horizon. Though there was no 

significant difference among the blocks, oil palm slightly 

increased the bacterial density as well as the respiratory rate of the 

soils of the study area (Table 5). This agrees with the findings of 

Fairhurst and Hardter (2003) that oil palm improves soil 

microorganisms processes and activities. 

 

Table 2: Bacterial density and respiratory rate of soils of the 17 years old oil the palm block (B-17) 

 

Horizon Depth Horizon Designation Bac.D (cfu/g x105) RR 

Profile 1    

0-20 Ap 5.70 3.16 

20-40 Bt1 5.70 2.69 

40-70 Bt2 5.50 2.54 

70-110 B 5.60 2.12 

110-148 BC 4.30 1.99 

148-200 C 4.80 1.07 

Mean   5.27 2.26 

Maximum value  5.70 3.16 

Minimum value  4.30 1.07 

Profile 2    

0-20 Ap 8.10 3.06 

20-48 Bt1 8.10 2.78 

48-89 B1 7.70 2.49 

89-124 Bt2 7.90 2.04 

124-160 Bt2 6.30 1.52 

160-200 C 6.40 0.99 

Mean  7.42 2.15 

Maximum value  8.10 3.06 

Minimum value  6.30 0.99 

Profile 3    

0-29 Ap 7.50 3.30 

29-62 Bt1 7.60 3.01 
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62-92 Bt2 7.10 2.07 

92-122 C1 7.10 1.72 

122-158 C2 5.80 1.52 

158-200 C3 6.00 1.42 

Mean  6.85 2.17 

Maximum value  7.60 3.30 

Minimum value  5.80 1.42 

Source: Field data (2017) 

Bac.D= bacterial density, RR= respiratory rate, Horizon design–horizon designation 

 

Table 3: Bacterial density and respiratory rate of soils of the 39 years old oil the palm block (B-39) 

 

Horizon Depth Horizon Designation Bac.D (cfu/g x 105) RR 

Profile 1    

0-23 Ap 6.50 2.72. 

23-52 Bt1 6.30 2.15 

52-87 B 5.50 1.85 

87-121 Bt2 5.40 1.56 

121-154 C1 3.00 1.16 

154-200 C2 3.30 0.91 

Mean   5.00 1.73 

Maximum value  6.50 2.72 

Minimum value  3.00 0.91 

Profile 2    

0-24 Ap 5.90 3.65 

24-55 Bt1 5.60 3.50 

ss55-87 B1 5.10 2.96 

87-120 Bt2 3.00 1.52 

120-150 C1 3.60 0.79 

150-200 C2 3.00 0.62 

Mean  4.37 2.17 

Maximum value  5.90 3.65 

Minimum value  3.00 0.62 

Profile 3    

0-25 Ap 6.70 4.12 

25-54 Bt1 6.50 3.76 

54-79 Bt2 6.00 2.12 

79-107 Bt3 6.60 1.68 

107-130 C1 6.20 1.53 

130-200 C2 6.40 0.37 

Mean  6.40 2.26 

Maximum value  6.70 4.12 

Minimum value  6.00 0.37 

Source: Field data (2017) 

Bac.D= bacterial density, RR= respiratory rate, Horizon design–horizon designation 

 

Table 4: Bacterial density and respiratory rate of soils of the 57 years old oil the palm block (B-57) 

 

Horizon Depth Horizon Designation Bac.D (cfu/g x105) RR 

Profile 1    

0-27 Ap 4.00 2.71 

7-50 Bt1 4.00 2.32 

50-84 Bt2 3.70 1.79 

84-116 C1 3.60 1.70 

116-160 C2 3.50 1.24 

160-200 C3 3.60 058 

Mean   3. 73 1.72 

Maximum value  4.00 2.71 
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Minimum value  3.50 0.58 

Profile 2    

0-27 Ap 7.90 3.20 

27-57 Bt1 7.70 2.90 

37-90 Bt2 7.50 2.67 

90-120 Bt3 6.40 2.40 

120-155 C1 6.10 1.54 

155-200 C2 5.30 1.24 

Mean  7.82 2.33 

Maximum value  7.90 3.20 

Minimum value  5.30 1.24 

Profile 3    

0-29 Ap 6.10 3.13 

29-60 BA 6.40 2.89 

60-92 B1 6.20 2.07 

92-124 B2 6.00 1.72 

924-160 C1 6.00 1.52 

160-200 C2 5.80 1.42 

Mean  6.08 2.13 

Maximum value  6.40 3.13 

Minimum value  5.80 1.42 

Source: Field data (2017) 

Bac.D= bacterial density, RR= respiratory rate, Horizon design–horizon designation 

 

Table 5: Comparing means of Bacterial Density and Respiratory Rate in the four blocks: B-0, B-17, B-39 and B-57 

 

YEAR 0 17 39 57 

Bd cfu/g x 105 4.63 4.89 4.93 3.38 

L.SD  3.81    

RR  2.25 2.14 2.32 2.13 

LSD 0.46    

Source: Field data (2017) 

Bd = Bacterial density, RR = Respiratory rate, LSD = Least significant different  

 

           Bacterial density was higher in 39 years (B-39), followed 

by the oil palm block of l7 years (B-17), the no oil palm block (B-

0) and then the oil palm block of 57 years (B-57) (Figure 1, Table 

5). The trend was as follows: B-39> B-17> B-0> B-57.  The high 

bacterial density at 39 years could be as result of more palm leaves 

shed on the soil surface at that period, which brought about more 

litter materials to be decomposed and as a result the increase in 

microbial activities in the soil. It is seen that microbial activities 

increased with the age of oil palm up to 39 years, then decreases 

as palm ages.  Rombeke et al. (2006) and Simpson et al. (2012) 

observed that oil palm improves fauna and their feeding activity 

which enhances composition and humification. Also Philip 

(2008), found that trees deepen soil and facilitate microbial 

activities. The least bacterial density observed in B-57 could be 

attributed to the low moisture content observed in the block 

compared to other blocks. This agrees with the findings of 

Alexandre and Claudjo (1999) and David et al. (2014) that 

moisture has tremendous influence on microbial activities 

Bacterial density was within the critical range of 104-105cfug 

described by USDA (2006). 

           The respiratory rate shows the activities of the 

microorganisms. The respiration rate of the microorganisms 

decreased down the profile and followed the same trend as the 

microbial density. Increase in bacterial density increased the rate 

of respiration. This was observed in all the blocks of the study 

area. This shows that the rate of respiration of microorganism is 

the soil is directly proportional to the density of the microorganism 

present in the soil. This corresponds with the report of USDA- 

NRCS, 1996 that Respiration rate can be used to detect microbial 

activity. 
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Figure 1: Means of bacterial density among blocks of the study area 

 

3.5 Assessing the variation of microbial activities in the wet and 

dry season, as influenced by oil palm cultivation 

           The result of the comparison of the microbial density and 

respiratory rate for the two seasons, wet and dry season are 

represented in Table 6. Bacterial density was significantly higher 

(P <0.05) in the wet season than in the dry season in three of the 

locations; B- 0, B-17 and B -57. This is because moist 

environment encourages microbial activities. This result agrees 

with the findings of Lipson et al., 2002., Schadt et al., 2003., Bo 

Xu et al., 2017, that moisture encourages biological activities. 

           The bacteria density was the least in wet season in B-39 

compared to the other blocks. This could be as a result of the high 

bulk density of the soil recorded in the block, which may inhibit 

the free flow of water into the soil thereby reducing the activities 

of the microorganisms. The respiratory rate followed the same 

trend as bacterial density. It was higher in the wet season than in 

the dry season in three of the locations; B-0, B-I7 and B- 57 though 

not significantly different. Also the respiratory rate in B-39 was 

lesser in the wet season compared to the dry season. The result 

also corresponds with the findings of Alexandre and Claudio 

(1999) and David et al. (2014) that moisture has tremendous 

influence on microbial activities. 

 

Table 6: Assessing the variation of microbial activities in wet and dry season in the four blocks: B- 0, B-17, B-39 and B-57 

 

Yrs Bd Dry 

Cfu/g x 105 

Bd wet 

cfu/g x 105 

t-test 

 

Probability 

level 

RR 

Dry 

RR Wet T- test Probability 

level  

0 4.63 6.45 4.91 <0.01 2.285 2.59 1.28 = 0.21 

17 4.89 6.51 2.97 <0.005 2.14 2.19 0.17 =0.87 

39 4.93 5.26 6.86 =0.39 2.32 2.02 0.88 = 0.39 

57 3.88 5.54 3.66 <0.001 2.12 5.25 1.00 =0.33 

Bd = Bacterial Density, RR = Respiration Rate. 

 

III. CONCLUSION 

           The result has shown that oil palm slightly increased the 

bacterial density as well as the respiratory rate of the soils of the 

study area. Also the population of the microorganisms reduced 

down the profile in all the locations, as was also the case in the 

respiratory rate, which could be contributed to the fact that the 

upper horizons contain more materials to be decomposed than the 

lower horizon, thereby increasing more bacterial activity. The 

study has shown that the respiratory rate of microorganisms and 

the population of microorganisms in the soil is directly influenced 

by oil palm cultivation. 
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Abstract- Background  and  objectives :Japanese  Encephalitis  is  a  mosquito  borne  disease  and  

leading  cause  viral encephalitis  in  India.  In  INDIA, the  states  which  has  high  number  of  cases  

are  UTTAR  PRADHESH  > ASSAM > BIHAR > KARNATAKA...etc. It  usually  affect  the  low  

socio-economic  people  and  rural  areas. We  present  the  Renal  Function Test,  Liver  Function  Test 

,  Ecg  Changes  and  Their  prognostic  Outcome  in  the patient  of  Japanese  Encephalitis  In  Jharkhand.  

Methods : This Study  was done  on  18  Japanese  Encephalitis  which  was  confirmed  through  CSF  

IgM  Ab  in  the Microbiology  department  of  RIMS  Ranchi.  The  Renal profile,  Liver  profile  and  

Ecg Changes  were  studied.  Results : Out of 18  Patients,  27.77%  of  cases  had  serum creatinine  

>2.1 mg/dl.  About  22.22%  cases  came  under  1.1-2 mg/dl  of  serum creatinine  group.  And  about  

50%  of  cases  had  serum  creatinine  <1 mg/dl.  About 5.55%  of  cases  had  total  bilirubin >2.1 mg/dl,  

about  33.33%  of  cases  had  total bilirubin  between  1.1-2 mg/dl  and  61.11%  had  total  bilirubin <1 

mg/dl.  About  33.33%   cases  had  LAD ( Left  Axis  Deviation),  16.66%  cases  had  RAD( Right  

Axis Deviation)  and  50%  cases  were  normal.  Out  of  18  JE  patients,  14  patients  were  discharged  

and  4  were  dead.  Conclusion  :  According  to  data  collected  in our  study,  we  further  recommend  

more  studies  on  these  parameters  for  better prognosis  and  outcome  in  the  patient  of  Japanese  

Encephalitis.  

 

Index Terms- Japanese  Encephalitis  ,  Renal  Function  Test  ,  Liver  Function  Test  ,  Ecg  Changes  

,  Prognostic  Outcome  ,  Jharkhand 

 

I. INTRODUCTION 

apanese  Encephalitis   is   a mosquito  borne  flavivirus  disease  which   is  most  commonly  found  

in  South  Asian  countries .  It   is   usually  start  with  fever , headache,  nausea  and  vomiting.  After  

prolonged  fever  of   2  weeks  altered sensorium  start,  which  is  sign  of  aseptic  meningitis.  The  

source  of  infection  is irrigated  rice  field .  Most  common  mosquito  associated   with  JE  is   Culex  

Tritaeniorhynchus.   Amplifying   agents  are   pigs  and  horses .  Vaccination  in  amplifying   agent  

will  definitely  reduce   the  growth  of  virus. The  main  objective of  the  study  were  to  find  out  the  

Renal - Liver - ECG  changes  in  the  patients  of Japanese  Encephalitis.   

 

Pathogen 

          The  family  Flaviviridae  contains  only  one  genus,  Flavirus.  They  are  smaller than  

alphaviruses,  being  40 mm  in  diameter.  The  name  Flavirus  refers  to  the yellow  fever  virus  ( 

flavus  in  Latin  means  yellow)  [1] .  Flavivirus  sensu  stricto have  single  stranded  positive  sense  

RNA  genomes  ( 11KB )  and  form  spherical enveloped  particles  40-60  nm  in  diameter.  Vectors  

are  usually  infected  when they  feed  on  viremic  hosts ;  humans  are  accidental  hosts  who  usually  

are infected  by  arthropod  bites  [2] . 

 

Epidemiological Pattern Indian Setting 
          In India, Japanese Encephalitis was first recognized in 1955  when the virus was isolated from 

mosquitoes of the Culex Vishnui complex from Vellore during outbreak of encephalitis in Tamil Nadu  

[3] .   It  usually common in  children. Most of the cases occur in rainy season I.e around July to October.  

J 
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Diagnosis 

1. The  ideal  method  for  laboratory  confirmation  is  testing  cerebrospinal  fluid     ( CSF )  or  serum  

for  JEV  specific  IgM  antibody. 

2. Plaque  reduction  neutralization  test. 

3. Virus  Isolation. 

4. Nucleic  Acid  amplification 

 

Vaccine  
          The  Russian  were  the  first  to  practice  vaccination  against  JE.  In  the  United States  Army  

and  resulted  in  the  vaccination  of  over  250000  persons  on Okinawa  in  1945  and  1946.  [4] .  There  

are  two  strain  of  vaccine -  (1)  formalin inactivated  mouse  brain  vaccine  using - NAKAYAMA  

STRAIN.  It  is  given  as  two doses  at  two  weeks  apart  which  is  followed  by  a  booster  6 - 12  

months . (2) Live  Attenuated  Vaccine  developed  in  China  from  JE  strain  SA - 14 - 14 - 2.  It  is 

given  as  two  doses  at  1 year  apart. 

 

Vaccines Licensed In India 

1. Inactivated  vero  cell  culture  derived  SA  14 - 14 - 2 

2. Inactivated  vero  cell  culture  derived  Kolar  Strain,  821564XY,  JE  vaccine  [5] 

 

Material  And  Methods 

Study  Population  Source  Of  Data 

          The  study  was  conducted  on  18  consecutive  patients  admitted  to  Rajendra Institute  of  

Medical  Sciences, Ranchi  during  the  study  period. 

 

INCLUSION CRITERIA 

 

JE  patients  is  diagnosed  by  :  clinically 

                                                         Blood  Analysis 

                                                         Biochemical  Methods 

                                                         CSF  Findings 

                        

Exclusion  Criteria 

Patients  with : 

1. Diabetes 

2. Hypertension 

3. Previous  Heart  Illness 

4. Lung   Pathology 

5. Sepsis 

6. Autoimmune  Disease 

 

Investigation 

1. Complete  Blood  Count 

2. Liver  Function  Test 

3. Renal  Function  Test 

4. CSF  Finding 

5. Ecg 

 

Design Of Study  
Observational   And  Hospital  Based  Prospective Study. 

 

Period  Of  Study 

One  year  and  Two  month  Study ( 1st  July  2018  to  1s t September  2019) 

 

Collaborating Department 

Department of microbiology 

Department of pathology 

Department of Biochemistry 
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Consent : Individual/care takers written and informed consent  

Analysis : Statistical Analysis was performed using appropriate tests as required according to data. 

Conflict  Of  Interest  : NIL 

Financial   Support: SELF 

Participants :  18  JAPANESE  ENCEPHALITIS  Patients  admitted  in  Medicine ward  at  Rajendra  

Institute  of   Medical  Sciences  Ranchi  

 

 

Observations   And   Result 

 

 

TABLE 1 : Distribution  Of  Age 

 

Comments : 

          About  50%   Of   The   Study  Population   Were   In   The   Group   Of   21 - 40  Years.  Rest   

Were Below   Fifty   Percentage  .  About   22.22 %,  16.66%   And    11.11%   Were   From   41 - 60  

Year , < 20  Years   And   > 61  Years  Of   Age   Group   Respectively. 

     

 

                          

 

TABLE 2 : Sex  distribution  In  The  Study  Population 

  

Comments : About  94.44%  Were  Male  And  5.55% Were  Female 

 

 

  TABLE 3 :  Ecg   Changes  In  The  Study  Population 

 

 

 

 

Comments   : About  33.33%   Had  LAD , 16.66%  Had  RAD  And  50%  Cases  Had  Normal  Ecg 

  

 

 

TABLE 4 :  Serum  Creatinine  In  The  Study   Population 

 

 

 

 

Comments :  About  50%  Of  Cases  Had  < 1  mg/dl   Serum   Creatinine .  About  27.77 %  Of  Cases  

Had  Serum  Creatinine   > 2.1  mg/dl   And  22.22 %  Of   Cases Had  Serum   Creatinine   Between  1.1 

- 2  mg/dl   [ normal  male : 0.6 - 1.2  mg/dl   and   female : 0.5 - 0.9  mg/dl ]  [6] 

       SEX     NO. OF CASES    PERCENTAGE 

      MALE        17        94.44 

     FEMALE         1         5.55 

       ECG      NO. OF CASES    PERCENTAGE (%) 

     NORMAL         9         50 

       LAD         6         33.33 

       RAD         3         16.66 

 SERUM 

CREATININE(MG/DL) 

   NO. OF CASES     PERCENTAGE (%) 

         <1        9         50 

         1.1-2        4         22.22 

         >2.1        5         27.77 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10144
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020                                         383 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10144    www.ijsrp.org 

 

 

TABLE 5 : Total  Bilirubin  In  The  Study  Population 

  

 

 

 

Comments :  About  61.11 %   Were   From   0 - 1  mg/dl   Of  Total   Bilirubin   Group . About  33.33 

% Were   From  1.1 - 2  mg/dl   Of  Total   Bilirubin   Group  And  5.55 %  Were   From  > 2.1  mg/dl   

Total  Bilirubin   Group .  [ normal  total  bilirubin :  0.3 - 1.3  mg/dl ]  [7] 

 

 

TABLE 6: Outcome   Distribution   In  The  Study  Population 

 

Comments :  About   77.77 %  Of  Cases   Were   Discharged  And  22.22 %  Were  Dead 

 

TABLE 7 :   Death  Vs  Rft 

 

Comments :  About  75 %  Of  Dead  Had  Serum  Creatinine  -  > 2  mg/dl 

 

     

TABLE 8:  Death  VS   Lft 

 

                  
Comments :  About   75%   Of  Dead  Cases   Had  Total  Bilirubin  >  1  mg/dl 

 

TABLE 9:  Death   vs   Ecg 

 

 

Comments :   About  100 %  Of  Dead  Cases  Had  LAD  Axis  In  Ecg  

 

 

 

 

     

 

 

 

 

  TOTAL BILIRUBIN (MG/DL)     NO. OF CASES     PERCENTAGE (%) 

        0-1         11         61.11 

       1.1-2          6         33.33 

       >2.1           1          5.55 

     OUTCOME     NO. OF CASES     PERCENTAGE (%) 

    DISCHARGE         14          77.77 

      DEATH          4          22.22 

  SERUM CREATININE 

MG/DL 

   NO. OF DEAD CASES      PERCENTAGE (%) 

      0-1.9        1          25 

       >2        3          75 

TOTAL BILIRUBIN MG/DL   NO. OF DEAD CASES   PERCENTAGE(%) 

    0-1      1      25 

    >1      3      75 

        ECG     NO. OF DEAD CASES      PERCENTAGE(%) 

      NORMAL         0           0 

        LAD         4          100 

        RAD         0           0 
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Discussion 

In  total  of  18  JE  patients,  about  50 %  of  the  study  population  were  in  the group  of  21 - 40  years.  About  22.22 %  of  the  

study  population  were  in  the group  of  41 - 60  years  and  16.66 %  in  the  < 20 years  of  age  group.  All  18 patients  came  with  

the  complain  of  fever,  72.22 %  people  were  complaining  of headache  and  50 %  cases  had  altered  sensorium.  All  18  patients  

were  tested positive for  CSF  JE  IgM.  

          About  27.77 %  of  cases  had  serum  creatinine  > 2.1  mg/dl.  About  22.22 % cases  came  under  1.1 - 2  mg/dl  of  serum  

creatinine  group.  And  about  50 %  of cases  had  serum  creatinine  < 1  mg/dl.  About  5.55 %  of  cases  had  total bilirubin  > 2.1  

mg/dl,  about  33.33 %  of  cases  had  total  bilirubin  between  1.1 - 2  mg/dl  and  61.11 %  had  total  bilirubin  < 1  mg/dl.  About   

33.33 %  cases  had LAD ( Left  Axis  Deviation ),  16.66 %  cases  had  RAD ( Right  Axis  Deviation ) and  50 %  cases  were  normal.  

Out  of  18  JE  patients, 14  patients  were discharged  and  4  were  dead. 

          Out  of  4  dead  patients,  3  patients  had  serum  creatinine  > 2  mg/dl,  which  was about 75 %  among  dead. 

          Three  dead  patient  had  total  bilirubin  > 1  mg/dl  which  was  about  75 %  among dead.  All  4  dead  patients  had  Left  Axis  

Deviation ( LAD ).   

 

Conclusion 

          The  incidences  of  JE  has  been  increased  in  adults  in  recent  years.  Studies  to assess  the  cause  of  epidemiological  shift, 

control  of  amplifying  host,  awareness programmes,  health  education  and  more  targeted  use  of  JE  vaccination  are  need  of  the  

hour  to  reduce  mortality  and  morbidity  of  JE  among  adults. 

          According  to  data  collected  in  our  study,  we  further  recommend  more  studies on  these  parameters  for  better  prognosis  

and  outcome  in  the  patient  of  Japanese  Encephalitis.  

 

Abbreviation 

1. LAD - LEFT  AXIS  DEVIATION 

2. RAD - RIGHT  AXIS  DEVIATION 

3. RFT - RENAL  FUNCTION  TEST 

4. LFT - LIVER  FUNCTION  TEST 

5. ECG -  ELECTROCARDOGRAPHY 

6. JE- JAPANESE ENCEPHALITIS 

7. CSF- CEREBEROSPINAL FLUID 
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     Abstract: The various calendric and seasonal festivals celebrated by the Tiwas Middle Assam are a shared sequence of 

experience, civic as well as religious and emotional interaction. Games, Dance and Feast that reveal public expression of community 

satisfaction and good will, ingrain both historical as well as geographical tradition. The Junbeel Mela, Gossain Ulliuwa Mela Festival, 

Melas of Dantialia Rajya (Tiwa Kingdom) and melas of Sato Rajya, Pacho Rajya and other kingdoms bear the resemblances 

regarding the process of observation of their melas .The Junbeel Mela is the significant seasonal festival observed by the Tiwas of 

Morigaon and West Karbi Anglong District. The noteworthy significant of the festival is the ‘Barter System’ which takes place in 

between the hill and plain people. The Gosain Ulliuwa Mela festival plays a great role in the folk culture of Middle Assam (basically 

Morigaon and Nagaon district) and reflects a distinct picture of Tiwa folk performing art ensuing the Neo-Vaishnavite influence in its 

celebration. 

Traditionally visitors, tourists and research scholars come to the Junbeel Mela from different parts of the state of Assam and other 

parts of the state of Assam and other parts of the country. But the other festivals are lagging behind. Obviously there are good 

prospects for tourism in this sector of historical and cultural celebrations. This paper is an attempt to look into different constraints 

and prospects of tourism development in the study area with the help of modern technology and media. 

      Keywords: Tiwas, Junbeel, Mela, Pacho Rajya. 

I. Introduction 

The term ‘Mela’ means fairs and festivals and in plain meaning festivals indicate a season of social mirth 

when series of performances of music, plays feast or the like honorific celebrations of historical events are 

enacted by a community. British and continental folklorists found these celebrations as recurring moments of 

special significance and are called festivals.  

The folk festivals celebrated by the people of middle Assam are both of seasonal and calenderic festivals. The common 

festivals of the Assamese Hindus are also celebrated by the  Hindu peoples of the district. There are some specific festivals of the 

Tiwasin the district. The GosainUlliowaMela, Bihu festivals with slight variation, JunbeelMela and Barat Festival are some specific 

festivals. The Sagra Misawa and Wansuwa (festival of pounding rice flour) festivals are celebrated only by the Hill Tiwas of 

KarbiAnglong District at present. 

The Tiwas established several princely states in Nagaon known as kingdom of Pachoraja and Satoraja. The ancient 

kingdoms cover some areas of present Jayantia hills (Meghalaya) and some area of KarbiAnglong and Nagaon district. The Lalung 
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presently inhabited mainly in the villages of Morigaon District are- Silchang, Dahali, Makaria, Nelli, Palashguri, Beltola, Baolagug, 

Sonaikuchi, Kamarkuchi, Gaonliakuchi, Markangkuchi, Gova, Khala, Pachim-nagaon, Barapujia, Charaibahi, Baghara, Manipur, Na-

khola, Baha, Jagi, Bhakatgaon, Mayong, Chabukdhara etc. 

  The other Assamese caste Hindu communities of Middle Assam are the Brahmins, Kalita, Keot, Nath-Yogi, Koch, 

Chutia, Kaivartta, Hira and a few Ahom people. All the communities celebrate the common Assamese seasonal festivals. Some 

special festivals are – Bihu Festival, Durga Puja, Lakshmi Puja Festivals, religious festivals like RasaMahotsava, the 

Bhaonafestivalby performing many Ankiya dramas and Neo-vaishnavite Festivals in different places of the area. 

 This study looks at the Mela festivals - The JunbeelMela, TiwaGosaiUliuwaMela, Melasof Sato Rajya, PachoRajya and other 

kingdoms of Tiwasand to study the prospects of tourism development. 

 

II. Objectives 

1. To assess the cultural heritage of the concerning Mela Festivals of the Tiwas. 

2. To study the linkage of Mela festivals and tourism development in the study region. 

3. To highlight the prospects of tourism in the region. 

 

III. Methodology 

 The research paper is the form of a brief study of the Mela festivals which will maintain bright prospect of cultural and 

economic development in terms of tourism industry. The present study is based on various published sources like books, journals, 

souvenirs and close observation of the Mela festivals. 

 

IV. The Mela festivals of the Tiwas of Middle Assam 

1. JunbeelMela 

2. TiwaGosaiUliuwaMela. 

1.  Junbeel Mela 

 It is the most significant seasonal festival observed by the Tiwas. Junbeel is a famous beel (wet 

land) which is situated about 5 kms away from Jagiroad revenue Town. In the month of January during the Magh 

Bihu  this fair festival helds. JunbeelMela  is being carried traditional significance among the Tiwas even to these 

days. 

  A nice legend is behind this Junbeel. Once a Tiwa King was traveling besides the beel and 

delighted by looking the image of the moon on the water of the beel. Then he said, “H ebe SonainePilHango” 
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means this is the beel of the moon only. In Tiwa language, Sonai means moon. As time passed the beel is 

regarded as Sonaibil – Jonaibeel – Junbeel.  So the fair that is held just beside the beel is known as JunbeelMela .  

This is not only a fair but a field of unity and assimilation of hill and the plain people.  

  The celebration of JunbeelMela festivals was first introduced by the Gova king “Rai Singha”. 

Gova is the greatest kingdom of Tiwa, 15 kms away from Jagiroad. At present also the Gova king inaugurates 

this mela in traditional formalities on the very first day. Every year after worshiping “Lord Mahadeo” in Deosal, 

people use to enjoy and celebrate it. This Mela starts on Wednesday and ends on Saturday. Fishing in group on 

the occasion of JunbeelMela is a trend to the onlookers. Groups of people go to the beel and construct artificial 

barrier with mud. Then the entire group of people suddenly jump over barricaded water and the fish with the help 

of fishing tools like Poloand  Juluki etc. 

  In ancient time Gova king collected tax from his subjects and subordinate kings. The noteworthy 

significant of this festival is the ‘Barter System’. The system takes place in between the hilly and plain people. 

They exchange their commodities. Hill people are from Tiwa, Karbi andJayantia. They carry chilli, potato, arum, 

turmeric, ginger, bamboo salad exchange it with dry fish, mastered seed, kerosene, endi cloth, cakes and betel 

nuts that the plain people bring with them.  

 

2.TiwaGosaiUliuwaMela:  

  The GosaiUliuwaMela festival is a remarkable festival of the middle Assam. At first, it was 

observed under the patronage of the Tiwa and koch kings. These Melas are arranged and observed on different 

dates at different places in Nagaon and Morigaon districts  of Assam throughout the whole Bohag and Jestha 

(April-May) month. The whole month of Bohag and Jaitha  (April-May) is season of special festival next to 

Bohag Bihu. The people of middle Assam, i.e. Nagaon and Morigaon are not legging behind in this case. T hey 

have the tradition of Mela which is known as ‘Mela’, ‘Gosaiuliuwa’ or ‘Gosailia’  

  Initially these Melas were organized by the Tiwa Vassal Kings. The were the kings of  

DantialiaRajya –  Gobha, Nellie, Khola and Chahari.  

Sato Rajya –  Tetelia, Kumoi, Ghagua, Sukhanagog, Bhaghara,Tarani      and 

Kacharigaon. 

PachoRajya –  Mikirgayan, Barapujia, Topakuchi, Khaigaria and Saragayan.  

Other Kingdom –  Mayang, Damal and Dandua are separate kingdoms not enlisted    

 in the Sato Rajya and PachoRajya group.  
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  The above Melas were observed initially. But the descendants and scions established new colonies 

and they arranged annually the Mela festival imitating the old tradition. The scions of Topakuchi Kingdom are –  

(1) Phulaguri (2) Borkola (3) Kachamari and Raidong ia .The scions of Barapujia Kingdom are – (1) Kakamari (2) 

Chamuagaon (3) Kachamari-Boragaon. The scions of Mikirgaon Kingdom are – (1) Charaibahi (2) Dolongghat 

(3) PaghalialiasPahghali. and the scions of Chahari Kingdom are – (1) Bagariguri-Namgaon. (DeuriManeswar : 

1994 : 359-368) 

 

2.iMelas of DantialiaRajya :  

(a) GobhaMela :  

  The most powerful and ancient most Kingdom among the DantialiaRajya is Gobha Kingdom. 

Gobha King deserved the credit of organizing four Melas of different characteristics on different times and at 

place of his Kingdom. 

  The first Mela is known as GobhaMela. It takes place at Gobha on the sixth day of ‘Gobha Bihu’. 

It is notable here that Gobha Kingdom’s ‘Bohag Bihu’ is celebrated after one week back of general ‘Bohag Bihu’ 

festival of Assam. The day is Friday as the ‘Bihu’ starts on Sunday.  

 

(b) NakholaMela :  

  Nakhola is situated at Jagiroad town of Morigaon district. It is the head quarter of the Gobha 

King and his officers and can be regarded as the ‘second capital’ of Gob ha. The King had chosen this place for 

convenient rule over his large Kingdom. As it is newly established mart (court yard), it is therefore ennamed as 

Na-Khola. 

  The Mela takes place at auspices of the King himself on the 7 th day of the ‘Bohag Bihu’ of 

Gobha. The day is Saturday and is just the following day of GobhaMela.  

(c) KharbeelMela :  

  KharbeelMela is another Mela that has observing under the auspices ofGobha King. It is held on 

the eve of the Bohag Bihu of Gobha Kingdom on the bank ofa beel named ‘Kharbeel’. It is completely a mart 

where Gobha King claimed his taxes from his subjects. This very Mela is held on Friday and Saturday. These 

days are regarded as ‘Uruka’ (the previous day of Bihu) as Bihu is always held on Sunday. Fishes are collected 

as tax from the people on Friday after fishing at the ‘beel’. On Saturday a mart takes place where the goods are 

exchanged by barter.  
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(d) Nellie Mela :  

  The Nellie Mela is held after one week back of the Bohag Bihu festival of Assam. The day is 

Saturday. On the preceding day, all the arrangement is done for Mela. Age old war weapons are bathed and 

sharpened to display on the Mela day. On the day, the idol of Lakshmi -Narayan with his seat is carried to Mela 

spot. The Kings, with music drums, dances proceed just after the seat. His officers accompany him. On the Mela, 

the King take his honourable seat and his subjects display drills with swords and shields of war -technique. At the 

evening the Lord’s idol with his seat carried back to the ‘ Namghar’ and re-installed there.  

 

(e) Khola : 

  Khola (presently known as Silchang) King also has been celebrating a Mela from ancient time in 

the month of Bohag. The Mela is held for two days on Sunday and Monday after three back of their ‘Bohag Bihu’ 

celebration which take place on the first Wednesday of Bohag. It is notable here that for the Tiwas the 

Wednesday is a holy day and highly favourable for worship and other holy works.  

 

(f) ChahariMela :  

  The King of Chahari was liable to perform four worships viz. – ‘Kalikha Puja’, ‘Bauli Puja’, 

‘Basundhari Puja’ and ‘Mahadeo Puja’ on four different ‘thans’ before solemn his ‘Bohag Bihu’ and ‘Mela’.  

  On the first day of Bihu (formely celebrated on the first Sunday of ‘Bohag’) the ‘Basundhari 

Puja’ is performed by the King. One  day back ‘Mahadeo Puja’ is observed. One day back again the day of 

‘Rajarbhetiluwa’ and the following day is Mela day.  

2.ii. Melas of Sato Rajya, PachoRajya and other Kingdoms :  

  The Sato Rajya (seven Kingdoms), PachoRajya (five Kingdoms) and other petty  Kingdoms of the 

Lalungs are situated on the northern bank of Kapilee river. All of the Kingdoms bear the same resemblance 

regarding the process of observation of their Melas. The process is as follows :  

  The officers of the King make their discussion and  preparation of the Mela on its preceding day. 

The same day is the day ‘adhibash’ and fasting for the King. Toward night, the King worships his forefathers 

and the war weapons as well and makes sacrifices of fowls or eggs. On the day of Mela, ‘ NaamKirtan’ is 

arranged either in the personal ‘Namghar’ of the King or in the general ‘Namghar’. Different officers according 

to their post and position prepare the King for the Mela. Seat of Lord is bathed, swords are sharpened and shields 

are also cleaned carefully . Before going to the Mela field, the officers prepare the King. The officers entitled 

Bhandari dresses up the King; Sonamati adorns the King with ornaments and Dekaraja accompanies the King on 
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the whole way to the Mela spot with an open umbrella over the head of the King. Then all proceed to the Mela 

spot with ‘NaamKirtan’ and with the music of war. The King follows the seat of the Lord. The sword and the 

shield holders keep their dances with the music of war. In the Mela spot too ‘NaamKirtan’ goes on in f ull swing 

and the expert people play with their swords and shield in front of the King. At evening, the Seat of Lord, 

swords and shields carried back to the King’s house and re -instated there.  

  Now a days, in theseMela festivals, different rituals are see med at different places. When the 

Vaishnavism entered to the Tiwa society, the Tiwas established ‘ Namghar’ and ‘Manikut’. The people 

established their Khatolas  (Seat of Lord) and Simhasanas  (archaic seat or Lord made of wood) in the Manikut of 

their Namghars. They move round the Manikut for seven times when the khatolas  are brought out to that 

particular place on the day of the Mela in a procession. The practices and performances of the soldiers with 

sword and shields are not seen today in all the places. T he people in the procession take part with Gayana-

Bayana  of Vaishnavite culture and singing the Naam-Kirtana  using the instruments like Dova, Tal, Khol, 

KahandSangkha .  The gathering in the Mela perform “NaamPrasang’ in that afternoon and thereafter they re turn 

to the original place before night in the same day. Huge gathering of people of different caste and communities, 

shops and markets of stationary items, sweets and the music of drum and the socad of Naam-Prasangcreat an 

unprecedented atmosphere.  

  On the day of the Mela festival the villagers arrange different cultural programs and performance 

of AnkiaBhaonas  in some places. In some places modern drama also staged by the local performers. Guests and 

relatives also come and enjoy the festival.  

  Today, the other communities of Assamese Hindus also observe thismela festival. At present, this 

GusaiUliuwaMela festival is not the festival of Tiwas, it has turned to a Vaishnavite festival of the Assamese 

Hindus of the district. Presently this GosaiUliuwaMela f estival is celebrated in the month of Bohag and Jaith 

(April & May) in more than sixty villages of the district. Some of these may be mentioned as – Dandua, 

Barapujia, Sapmari, Thanasarua, Naokata, Sidhabari, Kumuraguri, Tetelia, Barangabari, Kahibari, Sar ubori, 

Solmari, Lelabori, Borigaon, HabiBarangabari, Hatibat, Simaluguri, PatKumoi, Gacharguri, Manipur, Basarbori, 

Dighalbori, Guchurabori, Pachatia, Morigaon, Bakarigaon, Basanaghat, Garmari, Titatola, Loabhurunga, 

Kushtoli, Garapara, Gerua, Borchala, Charaihagi, Akorabori, BhurbandhaOuguri, Jalugutimachkhuwa, Ajarbari, 

Baghara, Mikirbheta, Ghumatigaon, Alikuchi, Uabori, Choratbari, Charaibahi, Dalangghat etc. The 

GosaiUliuwaMela festival has turned to a common festival of all the Assamese Hindus of the r egion. Now in the 

age of democracy and in the time of globalization, the role of those families of the Kings of the Koch and the 

Tiwas are limited to the observance of such type of festivals and cultural programmes.  
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V. Mela festivals of the Tiwas of Middle Assam and Prospects of Tourism 

 Tourism sector in the State of Assam is now developing as a source of income and employment 

generation. But all the aspects and fields are not yet covered by the authorities for devel opment in this regard. It 

requires the desire of the communities to share the legacies with tourists, an accessible travel market during the 

festivals. 

Some measures for effective development of tourism in the Mela Festivals of Tiwas as follows.  

1. Well-planned Publicity – Intensive campaign should be carried out by government and private agencies. 

The satellite TV and radio channels can be used for publication at national and international level.  

2. Improved infrastructure – Both the government and private tourism agencies should try to promote 

infrastructure facilities for tourists to enjoy their stay in minimum cost in the areas of attraction.  

3. Promotional venture of potential tourism products of the Tiwas like indigenous craft, folk art, performing 

art, costumes, music and cultural components used in the Melas and religious performs.  

4. It should be made aware the local people of the value of the cultural heritage in tourism development 

through education and special awareness programmes.  

5. All festival sites should have the provisions to display the history and significance to facilitate tourists 

and guests.  

6. Involvement of self help groups and local societies get scope to improve their market in these Melas. It 

helps in the exposure of the local crafts and products. G overnment special aid is necessary to raise these 

products. The Tiwa Autonomous Council should give special attention in this regard.  

 

VI. Conclusion  

 By promoting attraction of the tourists to the Mela festivals, it could be raised to an important income 

and employment generating sector if well planned by the Govt and non -govt organizations. Increase of cultural 

awareness and activityproduce a wide range of social benefits too. The JunbeelMela as a symbol of ancient barter 

system is an accessible travel market. The present tradition of GosainUliuwaMela represents the assimilation of 

Tiwa and Neo-Vaishnavite culture in Middle Assam.  
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Abstract- Human beings are capable of expressing thousands of emotions. The complexity, intensity and involvement with that emotion 

also vary with the situation. Various mood disorders can be recognized by the differentiated characteristics and features. The process of 

analyzing human emotional state is known as emotion recognition. In this paper the main focus is on analyzing a human's emotional 

states in a particular period of time. So, a dimmed tendency of different psychological states are observed over a short span of time in a 

wide range of age groups. The main concentration is on the four major parameters such as GSR, BPM, Body Temperature, and EEG 

(Electroencephalogram) for detecting the emotional states. To get an accurate result GSR (Galvanic Skin Resistance)  is used depending 

on the principle of Electro-dermal activity (EDA)  which shows various electrical signal  attributes with changes in human activities 

(which involves sweating in time of anxiousness etc.). BPM (Beats Per Minute) which acts simultaneously to give a precise heart rate 

count at that particular time. EEG adds up for collecting exact brain signals of the subject using electrodes revealing the psychological 

state. Body temperature acts as a helping hand when measured along with, as different emotions leads to the secretion of hormones 

which causes a slight variation in the body temperature. 

 

Index Terms: Emotion, GSR, EEG, BPM, Temperature. 

I. INTRODUCTION 

GSR stands for Galvanic Skin Response. It is a way of measuring the electrical conductivity of the skin. Strong emotions such as                                                                            

anxiety, fear, stress and cheerfulness can create a stimulus in the human nervous system, resulting in more sweat being sent to the skin 

surface. Electro dermal activity (EDA) is a property of the human body that causes continuous variations in the electrical processes of 

the skin after exposure. The activity of the sweat glands is caused by the postganglionic sudomotor fibers. [1]. The most common 

measure of a GSR signal is not resistance, but conductance. Conductance is the electrical opposite phenomena of resistance and is 

measured in Siemens unit (𝐶 = 1/𝑟). The conductance makes the signal interpretation easier, since the greater the sweat gland activity, 

the higher the skin conductance. The most common method to measure a GSR signal for emotional research purposes is based on a 

constant voltage system (exosomatic method). The GSR sensor applies a constant voltage usually 0.5 V to the two electrodes placed in 

contact with the skin. To analyse the emotional state the BPM (Beats Per Minute) parameter variations in the subject’s body must be 

observed. Experts say that an adult human being has 60-100 beats per minute and 60-85 beats is a standard BPM range for a normal 

human body. In stressed condition, the BPM rate increases to around 38 beats more. BPM measurement is quite helpful to analyse 

stressed condition or emotional state. Temperature is another important parameter because in stressed condition the secretion of 

Adrenaline hormone creates some changes in human body to face the condition with the change in body temperature. B.P. i.e. Blood 

Pressure changes when the body temperature is increased as a result of Adrenaline secretion, then blood flow is increased specially in 

the capillaries under the skin to produce sweat quickly to release body heat. A normal human being has standard systolic pressure in 

between 90-120 mmHg and standard diastolic pressure in between 60-80mmHg.When a human is in stress or scared or in any other 

emotional state then there changes occur in the blood pressure. 

EEG (Electroencephalogram) is a method in which human brain electrical activity in any emotional state can be recorded and monitored. 

EEG signals are mainly non-stationery and time varying in nature. EEG consists of waves such as Delta wave (0.1-4 Hz), Alpha wave 

(4-8 Hz), Theta wave (8-13Hz), Beta (13-30Hz), Gamma (30-40Hz). These brain waves are usually sinusoidal in nature and are measured 

from peak to peak which is normally ranged from 0.5 to 100µV. Mainly Alpha wave is responsible for stress due to tension and 

excitement [2]. Emotion can be intentionally controlled where EEG or biometric signal is used for better result.  EEG and GSR change 

in a specific way when human face certain situations [3]. In response to the Automatic Nervous System (ANS), the physiological signals 
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change in according to Connon’s theory. The current method is better than the other methods as the CNS (Central Nervous System) and 

ANS are largely reflexively active and hence, cannot be easily controlled. [4] In the work of [5] the authors have used GSR as one of 

the inputs to recognize five emotions. Six emotions were classified from GSR signals by using Fisher Classifier. 30 statistical features 

have been extracted including maximum and minimum values of GSR [6]. The average verifying recognition rates of surprise (78%), 

fear (73%), disgust (70%), grief (62%), happy (62%) and angry or stress (45%). This paper [7] discussed about using EEG as an input 

for emotion detection through multidimensional information in EMD (Electro Mechanical Dissociation) domain. In the work of [8] the 

authors have used GSR as one of the inputs to recognize five emotions. Six emotions were classified from GSR signals by using Fisher 

Classifier. 30 statistical features have been extracted including maximum and minimum value of GSR [9]. The average verifying 

recognition rates of surprise (78%), fear (73%), disgust (70%), grief (62%), happy (62%) and angry or stress (45%). This paper [10] 

discussed about using EEG as an input for emotion detection through Multidimensional Information in EMD Domain. 

II. METHODOLOGY 

There are some steps to be followed to achieve the desired emotional state recognition using GSR and EEG. 

A. Data Acquisition: 

Data acquisition is needed to collect information about the physical parameters. For this case, GSR electrodes are placed at palms, 

fingers where at the other side the EEG electrodes are placed on the scalp according to international 10–20 scalp electrode placement 

system. [11] The transducer device will convert the physical parameters into the electrical signal. Signal needs to be filtered and 

amplified. Once the signal is digitized, the signal is encoded to reduce and correct transmission errors. [12] 

 

Figure 1: Block Diagram of Emotion Recognition workflow using GSR and EEG 

B. Feature Extraction & Selection: 

Feature extraction methods include modified and fixed custom symbols and structure, structure definitions and graphs. Feature selection 

is about reducing dimension and it causes classification accuracy [13]. It is also called variable selection, attribute selection or variable 

subset selection [14]. 
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Figure 2: Schematic Diagram of Stressed and Relaxed stage detection 

C. Workflow: 

 After extracting and selecting features the features are to be differentiated between two separate cases. For the current research work, 

for the stressed and relaxed situation detection, the workflow is given below. 

 

 

Figure 3: Flow Chart of Emotion detection 

When a human brain is in stressed situation, the temperature of the body rises and then the output gives signal to the eccrine glands to 

conceal sweat. The sweat glands are most in numbers in the palm area and the electrical activity in brain changes as well. The electrodes 

must be placed on the scalp properly. For GSR silver electrodes can be used. Initially the body parameters are set as input, while the 

subject is in stressed situation, the physiological parameters are triggered and the body starts sweating. After acquiring the raw data, 

they are being filtered, pre-processed and the noise or any kind of disturbances in the signal are to be performed. Then by Arduino 

interfacing board the subject is tested.  

 

III. RESULTS AND DISCUSSIONS 

 

In this recent work, the experiment has been performed upon 16 users where 8 were women and 8 were men. Their age limit is 23 to 56. 

The sampling rate of the signals is 4 Hz [15]. 
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Table1: ANOVA analysis of the three types of emotions 

 

Name of 

the 

Situations 

Sum of 

Squares 

(SS) 

(Model) 

Sum of 

Squares 

(SS) 

(Error) 

Sum of 

Squares 

(SS) 

(Total) 

Mean Square 

(MS) 

[SS(Model)/ 

(m-1)] 

Mean Square 

Error (MSE) 

[SS(Error)/ 

(n-m)] 

F Value 

 

= (MS/MSE) 

Prob>F 

Relax 0.10457 0.37842 0.48299 0.02258 0.0473 1.10527 0.37685 

Operations 0.24929 0.44242 0.69171 0.12464 0.0553 2.25383 0.16736 

Reading 0.21019 0.46367 0.67386 0.1051 0.05796 1.81328 0.22416 

ANOVA analysis means the variance analysis [16] of the three types of the mental states using acquired database in the Table 1. It is a 

statistical technique which is used in this recent work to compare the three emotional situation parameters of mental state. ANOVA is 

used to predict the mental state by observing the statistical values such as mean value difference from one emotional parameter to 

another. From the above table some of the features such as Sum of Squares (SS), Mean Square (MS), Mean Square Error (MSE), F 

Value and prob>F are achieved using Origin software. Sum of Squares (SS) is the addition of each Squared Deviation (SD) of the 

parameters. SS is calculated by a formula, SS= ∑x2 – {(∑X) 2 /N} [where, N is the total number of data; (∑X) is summation of total 

average or mean values and then calculate the square of total mean value i.e. (∑X) 2; ∑x2 is the summation of square value individual 

data]. When the subjects are in relax mood, the total SS value is 0.48299, in operations situation SS is 0.69171 and for reading time the 

SS value is 0.67386. Degree of Freedom is also calculated by three steps. As total numbers of data is N, three types of situation 

parameters are used i.e. m, so Degree of Freedom (DF Model) = (m-1) = (3-1) =2 and Error of DF= (N-m) get MS = (11-3) =8. These DF 

values are same for rest of the parameters. Mean Square (MS) is the division of (SS Modal) by (DF Model) i.e. MS Model = {SS/ (m-1)}. In 

this present work, using this formula MS values are achieved respectively in relax, operations and reading situations i.e. 0.02258, 

0.12464 and 0.1051. Mean Square Error (MSE) has been calculated same as MS Model i.e. MSE or MS Error= {SS/ (N-m)} and the values 

0.0473, 0.0553 and 0.05796 respectively. The F value means the ratio between to mean square values which depends on null hypothesis 

[17]. F value is calculated by using a formula i.e. F = (MS Model / MSE or MS Error) and the values achieved respectively 1.10527, 2.25383 

and 1.81328 in relax, operations and reading situations. Relax and reading situations show true null hypothesis value because in these 

two situations the F value are near to 1 but in the operations situation the F value>1. This null hypothesis depends on the P value or 

Probability value of F. If the P<0.05 (a common alpha level value for the test), then this null hypothesis can be rejected [18]. But in this 

recent work, the calculated Prob>F values are 0.37685, 0.16736 and 0.22416 where the P>0.05. So that these F values and Prob>F 

values are represented statistical significance. This type of analysis is required to show the behaviour or nature of the system chosen for 

the experiment. Through the predictive system analysis the difference between several emotional states can be performed.  

 

  
  Fig.4 (b). Graphical representation of relax 

situation 

Fig.4 (b). Graphical representation of operations 

situation 
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Fig.4 overall shows the Fitting plots of Relaxed, Operations and Reading situations (mV) in Mental State with respect to the Time in 

second. In the recent work, the Fitting plots are used to indicate the non-linearity, unequal error variance and outliers between these 

three mental states to recognize the emotional variations. Fig.4 (a) presents the variation of the output voltage (mV) when the subjects 

are in relaxed situation. Fig.4 (b) represents the mental effort while the subjects are doing mathematical operations. Fig.4 (c) shows the 

output voltage variation when the subjects are in reading mode. In the Fig.4 (a) it has been observed that the output voltage of the average 

values has decreased. All the mental state situations represent a difference variations in the graph. By observing all the graphs it can be 

observed that the mental state varies in different mental situations. 

 

 

 

 

In the Fig.5 the Bar plot is used to represent the categorical data such as relax and nervous situations of mental state with rectangular 

bars with heights or lengths with respect to the time in second. In this case, the subjects had to think something which makes the nervous 

situations in their mind. For this experiment the men and women subjects are used to acquire the data in both the situations such as relax 

and nervous. Then the difference of the output voltage variance has been observed after observing the Bar plot. Fig.5 shows the variation 

difference between the two mental state situations of nervous and relax. After recording all these tested values, a prototype can be 

Fig.4 (c). Graphical representation of reading 

situation 

 

Fig.4. Graphical representations of Fitting Plots of Relaxed, Operations and Reading situations 

 

 
Fig.5 Graphical representation of Mental state of RELAX and NERVOUS 

Situations with respect to Time 
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generated to indicate lie or true words detector using GSR sensor and EEG recorder. The emotion statement can also be declared by 

observing all of these graphical representations in this work. 

IV. CONCLUSIONS 

 

The main purpose of this present work is to recognize the emotions of human being such as anxiety, nervousness and happiness, sadness. 

There are many processes to make these tests but in this paper the functional and non-specific properties of the skin are considered. 

Electrodermal activity (EDA) Grove and GSR which allows one to see such strong feelings by simply tapping two electrodes on two 

fingers on. To develop this system an algorithm has been used that would detect falsehoods. 16 subjects (8 male, 8 female) were used 

to collect the output voltages in different situations. The three types of situations such as relaxed, operations and reading were observed. 

To show the variance of the output graphical representations are used. It has been tried to develop the algorithm to establish the work 

more reliable. More parameters related to mental state situations help to get more accuracy in the work. The proper discrimination of 

the emotions depending on genders also can be a great extension of this work. Nowadays Polygraph test or lie detection test are the 

common useable test especially in the crime department. The Galvanic Skin Response (GSR) sensor can be used along with other 

parameter incorporation for the investigation of the effectiveness of using a polygraph, the Modified Comparison Questions Technique 

(CQT) and Beats per Minute (BPM). This test can be used to detect fraudulent passengers by carrying illegal substances in their luggage 

in anywhere. Polygraph tests or lie detection tests are performed using a GSR sensor and Electrodermal activities (EDRs).This polygraph 

or lie detection tests also can be used as an Emotion-related projects such as sleep quality monitoring. Polygraph testing process are 

basically applied in the investigation field. These records are used to make any device for polygraph tests or lie detection tests. The GSR 

devices are used in different difficult situations from being in relaxed conditions with a success rate of 90.01%. 
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Abstract- Post-harvest and agro-processing losses in the rural 

farming communities in Kenya is a major challenge because of the 

level of knowledge, skills and technologies used by majority of 

these farmers in many parts of the country. The aim of the survey 

was to analyze the utilization of post-harvest and agro-processing 

technologies through market analysis of the existing technologies.  

The market survey was carried out in Elgeyo Marakwet and Uasin 

Gishu counties whereby the focus was Iten town and Eldoret town 

which form the major urban centers of the counties where farmers 

buy post-harvest and agro processing technologies. For the post-

harvest technologies the target establishments included; Agrovets, 

Farm machinery shops, Jua kali and Supermarkets. Sampling was 

done using stratified sampling where streets were used to divide 

the town followed by simple random sampling of the 

establishments. In some instances cluster sampling was used in 

scenarios where same establishment were concentrated in one area 

as in the case of the jua kali. Data collection for this study was 

purely through questionnaires and observations. Descriptive 

statistic methods of data analysis were employed. The study found 

out that most post-harvest technologies were not utilized by 

farmers therefore there is need for the relevant authorities to do 

awareness on available methods of post-harvest handling and agro 

processing of food and feed. At the point of sale too it was noted 

that those who were in such businesses would also be educated on 

the existence of other post-harvest technologies so that when 

farmers visit them then they could educate them. Most of the cheap 

technologies were locally made in the jua kali as compared to 

supermarkets which were more expensive. There is need for the 

jua kali artisans to be trained on how to modernize so as to be able 

to sell some of their products to the supermarkets and for them to 

be able to commercialize the production of the post-harvest 

technologies. There is a need for an exhibition with the 

stakeholders to create awareness on all post-harvest technologies 

available in the market place. 

 

I. INTRODUCTION 

unger, malnutrition, and poverty are persistent issues in many 

developing countries despite recent advances in agriculture 

productivity. By 2050, the world’s population is projected to reach 

9 billion, 34 percent higher than today. Nearly all of this increase 

will occur in developing countries (FAO 2015, IFPRI, 2015).  The 

number of the hungry is 350 million in subs Saharan Africa (FAO, 

2015). Yet, one third of the world’s available food is lost, spoilt or 

wasted before it even reaches a plate: and this loss is said to be 

enough to feed everyone in the world for two months. Food loss is 

the diminishing quantity of edible food through production, 

harvest, post-harvest and processing stages of the supply chain, 

which may be occasioned by spillage, pest and microbial 

infestations, for example. Such food loss and wastage can be 

minimized through greater investments, and wider adoption of 

improved post-harvest and agro-processing (PHAP) technologies. 

Adoption of these technologies and improving management 

practices can be of great help in terms of national and global food 

security (IFPRI, 2015), and in support of the Right to Food for all 

(GoK, 2013).  

            Studies carried out in various parts of Kenya established 

that the major cereal grains, such as sorghum and maize undergo 

significant post- harvest losses at threshing, storage and 

processing (Nyambo, 2013).  It has also been argued that food 

availability can be significantly increased without having to 

increase production by curbing the postharvest losses (Hodges et 

al, 2011).  In the smallholder farm units the postharvest losses 

affect women the most because they are responsible for drying, 

storage and processing of grain for household use. Improvement 

in shelling/threshing, drying, storage, exclusion of larger pests 

such as mice; and processing techniques, such as fermentation are 

some of the practices that can be used to cut down on postharvest 

losses and contamination. Most of the farmers in these countries 

have not adopted improved technologies in postharvest handling. 

Consequently they need exposure and training on the use of these 

technologies as well as access to inputs, materials and markets 

(Suvedi et al., 2016). Thus the aim of the survey was to analyze 

the utilization of post-harvest and agro-processing technologies 

through market analysis of the existing technologies.   

 

II. DATA PRESENTATION, INTERPRETATION AND 

DISCUSSION 

Normalcy of Data  

            The most important thing was to know if the data used was 

normal. The normality was assessed using measures of skewness 

and kurtosis (Tabachnick and Fidell, 2007). From the results of 

skewness (-1.25) and kurtsosis (1.647) the values lie within the 

H 
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range +/- 2 The distribution was considered normal if skewness 

and kurtosis values fell within the interval -2.0 to 2.0. As shown 

in Table 1.1, the skewness and kurtosis values for all variables 

were within the acceptable interval. Normality assumptions were 

therefore met. 

 

Table 1.1: Descriptives on Normalcy of data 

  Awareness of the existence of the 

Technology 

Statistic Std. 

Error 

Farmers 

knowledge 

on how to 

use the 

technology 

 Mean 4.22 0.132 

95% Confidence 

Interval for Mean 

Lower 

Bound 

3.96   

Upper 

Bound 

4.48   

5% Trimmed Mean 4.31   

Median 4   

Variance 0.869   

Std. Deviation 0.932   

Minimum 1   

Maximum 5   

Range 4   

Interquartile Range 1   

Skewness -1.25 0.337 

Kurtosis 1.647 0.662 

 

 

Background Characteristics of the Study Population 

            The study established the demographic characteristics of 

the respondents, including their gender, age, highest academic 

qualification, business ownership, how the business was started up 

and the amount of the initial capital.  

 

Demographic Characteristics of Respondents. 

            Respondents were asked to indicate their demographic 

data in the questionnaire, Results in Figure 1.1 indicated a majority 

66.7 percent were male while 33.3 percent were female majorly 

aged between 21-40 (80.6%) years with 16.7% aged 41-60 years 

and only 2.8 % aged less than 20 years, furthermore from the study 

it was established that 94.4% were married with only slightly more 

than 5% who were single. On examining their academic levels 

majority were of secondary school level at 58.3%, 38.9% had 

primary and 2.8% had tertiary level of education. All the 

respondents interviewed held different posts in the establishment 

ranging from managerial to the support staff who had different 

skills in line with their jobs. 

 
Figure 1.1: Demographic characteristics of respondents
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Ownership of the Business 

      As shown in Figure 1.2, results of this study indicated that for 

those interviewed, 44.4% owned the businesses while slightly 

more than half (55.6%) were employees in various capacities of 

the establishments visited 

 

 
Figure 1.2: Ownership of Business 

 

Number of Years involved in the Business 

            The respondents were asked to disclose the number of 

years they have been involved in the business, the Table below 

shows that majority of the respondents (63.9 %) have been 

involved for less than ten years while (30.6 %) have been in the 

business for between 11 and 19 years, Only a small percentage 

(5.6%) have been in the business for 20 years or more this is shown 

in Table 1.2 below  

 

Table 1.2: Number of years involved in the business 

  Frequency Percent Valid 

Percent 

Cumulative 

Percent 

Valid less than 10 23 63.9 63.9 63.9 

11-19 yrs. 11 30.6 30.6 94.4 

21-30 yrs. 2 5.6 5.6 100.0 

Total 36 100.0 100.0   

 

Source of capital and the initial capital 

Source of capital  

            When respondents were asked about how the business was 

started up 30.6 % did not know how the business was started up 

because they were either just employees or they were not there 

when the business was started up, for those respondents who knew 

how the business was started majority of the businesses had own 

initial capital from savings at 38.9 % while 13.9 % were started up 

by family contributions  and 13.9 % were started by using loans 

from the financial institutions while 2.8% were started by both 

loans and own savings as shown in fig 1.3 below 

Yes No

44.4

55.6

Ownership of the Business
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Figure 1.3: Source of Capital 

 

Initial capital 

            When respondents were asked about the business initial 

capital 33.3% did not know the amount of the initial capital 

because they were just but employees, for those respondents who 

knew the initial capital majority of the businesses had an initial 

capital of less than KES 50000/- at 44.4%  while 8.3 % had an 

initial capital of more than between KES 50000/- and 100000/-, 

while only 13.9 % had an initial capital of more than KES 

100000/- as indicated in Table 1.3 

 

 

 

 

 

 

 

Availability of Post-harvest Handling and Agro processing 

Technologies  

            We sought to find out the availability of post-harvest 

handling technologies in Agro vets, Machinery shops, Open air 

markets or jua kali and supermarkets for all the supermarkets that 

were visited they did not have any of the listed post-harvest 

handling and agro processing technologies. 

 

Agrovets 

            From the Agrovets it was found out that they had two 

technologies which were available this included; dehulling and 

storage technologies. 

 

Dehulling 

            For Dehulling we found out that they available items were 

Actellic ,Skana and Nova supplied by Twiga industries,  Nova 

industries and Osho Chemicals, for the sizes it ran from 50g to 

25kg for Actellic and Nova and 100g to 2kg for Skana ranging 

from 70/- to 17500/- and 100/- to 450/- for Skana. Quantities sold 

per annum ranged from 746kgs to a maximum of 3 tonnes for all 

the three products and their customers were local farmers all this 

information is shown in the Table (1.4) below.  

30.6
13.9

38.9

2.8
13.9

Sources of Capital

Table 1.3: Initial Capital 

  Frequency Percent Valid 

Percent 

Cumulative 

Percent 

Valid Less than KES 50000/- 16 44.4 66.7 66.7 

Between  KES 50000/- & 

100000 

3 8.3 12.5 79.2 

     

More than 100000/- 5 13.9 20.8 100.0 

Total 24 66.7 100.0   

Missing System 12 33.3     

Total 36 100.0     
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Case summaries on Dehulling technology   

Storage 

            For the storage technology it was found out that the 

available items were pic Bags, Agroz and Elite Bags which were 

mostly supplied by elite companies and sold at between 200 & 

250/- per either 90kgs, 100kgs or 105kgs bag. Quantities sold per 

annum ranged from 100 to 5000 pieces to mostly local farmers as 

shown on the Table (1.5) below. 

 

                   

    

Table 1.5 Case summaries on storage technologies 

 

Item use of 

technology 

model/brand available size supplier price quantities 

sold P.A 

Customers 

buying 

Hermatic 

Bag 

Storage Elite Bags 100kgs Elite 

Company 

250 152 Local 

farmers 

Elite Bags Storage Elite 105kgs Elite 

Company 

200 5000 Local 

farmers 

Elite Bags Storage Pics 90kgs Elite 

Company 

250 100 Local 

farmers 

Elite Bags Storage Elite 105kgs Elite 

Inovation 

250 500 Local 

farmers 

Pics Storage Pics 100kgs Pics 250 500 Local 

farmers 

Agroz/Elite Storage Treated Bags 100kgs Agroz/Elite 200-

250/250 

50000&10000 Local 

farmers 

Pics Storage Perdue 

University 

100ks Bell 

Industries 

250 5000 Local 

farmers 

Elite/pics Storage   105/100kgs Elite/bell 200 1000 Local 

farmers 

Pics Storage Bell Industries 100kgs Bell 

Industries 

250 2tonnes Local 

farmers 

Elite/pics Storage Nylon 100kgs Bell 

Industries 

250 10000 Local 

farmers 

 

Machinery shop 

Item use of 

technology 

model/brand available 

size 

supplier price quantities 

sold P.A 

Customers 

buying 

Actellic Dehulling Twiga 1-25kg Twiga 80-11360 2tonne Local farmers 

Actellic/skana Dehulling Pesticide 50g-25kg 

& 100g-

2kg 

Twiga/osho 100-12000 & 

100-450 

  Local farmers 

Actellic Dehulling Sygenta 50g-25kg Twiga 70-100 746kgs Local farmers 

Actellic Dehulling Twiga 50g-25kg Twiga 100-17500 1tonne Local farmers 

Actellic/Nova Dehulling Powder 50g-25kg Twiga/Nova 80-13000 3tonnes Local farmers 
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            For machinery shops technologies for drying, 

decortication and Milling were found. For seed drying, storage and 

decortication it was found in only one shop. The seed drier had an 

available size of 3 tonne sold to Locals at a price of 280000/-, A 

decortication machine ranging 6.5-7.5 horse power supplied by 

wonder machinery at a price of 40000 was sold to Locals, a storage 

bin was also available at Eldoret farm machinery at a price of 

220000 its size was 2tonnne and four pieces were sold to local 

famers. For the Milling technologies Milling machines having 

different sizes and sold between 24000/- and 140000/- were sold 

to local farmers also various quantities were sold as shown in the 

Table (1.6) below  

 

Table1.6: Available post-harvest technologies 

 

Item Use of 

technology 

Model/brand Available 

size 

Supplier Price Quantitie

s sold P.A 

Customer

s buying 

Seed 

dryer 

Drying EEfm 3tonne Efm 280000     3 Locals 

Sheller Decorticatio

n 

japan-girasol 6.5-7.5HP Wonder 

Machinery 

40000    10 Locals 

Bin Storage Efm 2tonne Efm 220000    4 Locals 

Poshomil

l 

Milling Shakti 22 & 25 BMG      120000    10 Business 

men 

Poshomil

l 

Milling Natasha 10&16HP World 

machinery/T

asha 

60000 & 

95000 

12 Locals 

Feed mill Milling Efm DPM04 Efm 150000 10 Locals 

Fodder 

mill 

Milling Komacs GM 22 mill Spring 

valley 

95000 15 Locals 

Poshomil

l 

Milling 721325-4(uk) 7.5hp CIGMA-UK 75000 5 Locals 

Poshomil

l 

Milling Natasha/local Electricity/die

sel 

Tasha 75000&14

000 

30 Locals 

Poshomil

l 

Milling GM 20 7hp local 24000 7 Locals 

Poshomil

l 

Milling Natasha/power

force 

5&10hp/3&5

phase 

Tasha 80000-

140000 

200&150/

150&250 

Locals 

 

Jua kali or open Air markets 

             From the Table above technologies for postharvest and 

agro processing included technologies for cleaning, drying, 

storage and mixing as shown on the Table, for cleaning metal 

sieves of various size were available and retailing at a price of 300 

to 3000, for drying there was a locally made “tandarua” from bags 

used for drying its prices was between 100-1800 depending on the 

size and mostly sold to local farmers, for mixing a mixer was 

available which was used for mixing and sold at a price of 15000 

to local farmers finally for storage there were various items for 

storage ranging from plastic to metallic retailing at a price ranging 

from 30 to 12000/- from various suppliers and sold to the local 

farmers, for cooking technologies there were ovens, Improved 

jikos and baking tins available for sale to local farmers, for the 

ovens it had various sizes ranging from small to large or 2.5ft to 

5ft  and sold between KES6000/- to 48000/- , for the improved 

jikos sizes ranged from 9” to 24” in diameter sold between KES 

120- to 340 0/- , baking tins which were available in size ranging 

from 200g to 2kg were sold between KES70 to 350 as show on the 

Table (1.7) below.  
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Table1.7: Available Post-harvest Technologies in Jua Kali 

 

Item Use of 

technology 

Model/Brand Available 

size 

Supplier Price Quantities 

sold P.A 

Customers 

buying 

Metal sieve Cleaning Jua kali 1m and 36 ft Jua kali 2500/3000 15 Local 

famers 

Metal sieve Cleaning Jua kali varied Jua kali 300-1000 213 Local 

farmers 

Tandarua Drying Jua kali 20/30/50/100 

bags 

Jua kali 100-1800 100 Local 

farmers 

Gala Storage Jua kali 900kgs Jua kali 15000 4 Local 

farmers 

Metal drum Storage Jua kali 3ft 5m Jua kali 7500 15 Local 

farmers 

  Storage Jua kali 6&12 Jua kali 7000&12000 30&2 Local 

farmers 

Bags Storage Jua kali 90kgs Unga 30 5000 Local 

farmers 

Drum Storage Jua kali 135/180kg Raiply 1300/2200 55 Local 

farmers 

Super Drum Storage Jua kali 200$250l Vitafoam 1000&2500 1000 Local 

farmers 

Plastic Drum Storage Jua kali 250kgs Business 

man 

3500   Local 

farmers 

Plastic 

container 

Storage Jua kali 250l Jua kali 3000 500 Local 

farmers 

Mixer Mixing Jua kali Small to 

Large 

Jua kali 15000 4 Local 

farmers 

Oven/Baking 

tin 

Cooking Jua kali small-

large/200g-

2kg 

Jua kali 8000-

30000/70-

350 

8/1000 Locals 

Improved Jiko Cooking Jua kali 9_22 Jua kali 180-3500 600 Locals 

Oven/ 

Improved Jiko 

Cooking Jua kali 2ft-4ft/8"-

22" 

Jua kali 6000-

48000/120-

3000 

40/2500 Locals 

Oven/improved 

Jiko 

Cooking Jua kali smal-large/9-

24 

Jua kali 8000-28000 23/100 Locals 

Oven Cooking Jua kali 2.5ft-5ft Jua kali 12000-

45000 

15 Locals 

 

Supermarkets 

            In supermarkets the technologies that were available included sorting, cooking and storage all these were sold to the locals. 

Technologies included the modern cookers made by several companies with sizes ranging from 50*60 to 56*60 for cookers and 10L to 

25L microwaves and sold between KES 23995/- to 75995/- for cookers and KES5000/- to 15000/- for microwaves . For storage 

technologies fridges were available in different sizes ranging from 183L-535L costing between KES30995-85995 all the these 

information is captured in the Table1.8 below. Prices in supermarkets were however higher than in Jua Kali. 

 

 

 

 

 

 

 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p101XX
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020              408 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p101XX   www.ijsrp.org 

Table1.8 Case summaries for Post-harvest technologies in Supermarkets 

 

tem 

use of 

technology model/brand 

available 

size supplier price 

quantities 

sold P.A 

Customers 

buying 

Sieve Sorting plastic small-

Large 

Kenpoly 10-500 2000 Locals 

Sieve Sorting plastic/Metal 8-18321 Minimax 15-75 18000 Locals 

Sieve Sorting Kenpoly 1-7 Kenpoly 12_60 1000 Locals 

Cookers Cooking Armco 50*60-

56*60 

Armco 23995-

75995 

500 Locals 

Fridges Storage Samsung 183L-

535L 

Samsutech 30995-

85995 

500 Locals 

Microwave Cooking Rn551 10L-25L Ramtons 5000-

15000 

100 Locals 

 

Farmer’s knowledge on the post-harvest harvest technologies 

            We tried to find out if farmers were aware of the existence of the technology and the response was a strong yes (1 indicated a 

yes) from all those interviewed that farmers were aware, further tried to find out the ability of farmers to use the post-harvest technologies 

from the Table below we can see that most farmers knew how to use the technologies well, all the machines from the various technologies 

were effective and sellers knew well how to use the machines it was rated on a scale of 1 to 5 and most showed a rate of 4 and 5 giving 

an average of more than 4 this was analyzed at 95% confidence interval as shown in Table 1.9 below. 

 

Table 1.9: Farmers Knowledge on the existence of the Technologies 

 

 Minimum Maximum Mean Std. Deviation 

Awareness of the existence of the 

technology 

1 1 1.00 .000 

Framers Knowledge on how to use the 

technology 

2 5 4.33 .816 

Effectiveness of the technology 3 5 4.69 .592 

Ability of sellers to use the 

technology 

3 5 4.77 .497 

Valid N (listwise)     

     

 

Reliability Statistics 

            From the Table below (1.10) the Cronbach's alpha value is 

0.181 which indicates a fairly high level of internal consistency 

for our scale with this sample. 

Table 1.10 :Reliability Statistics 

Cronbach's Alpha N of Items 

.181 11 

 

III. CONCLUSION 

            It was noted that most post-harvest technologies were not 

utilized by farmers therefore there is need for the relevant 

authorities to do awareness on available methods of post-harvest 

handling and agro processing of food and feed. At the point of sale 

too it was noted that those who were in such businesses would also 

be educated on the existence of other post-harvest technologies so 

that when farmers visit them then they could educate them. Most 

of the cheap technologies were locally made in the jua kali as 

compared to supermarkets which were more expensive. There is 

need for the jua kali artisans to be trained on how to modernize so 

as to be able to sell some of their products to the supermarkets and 

for them to be able to commercialize the production of the post-

harvest technologies. There is a need for an exhibition with the 

stakeholders to create awareness on all post-harvest technologies 

available in the market place. 
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Abstract- Geochemical characterization of the Epe lagoon 

sediments was carried out in order to determine their depositional 

environment, provenance and weathering history. A total of 

Nineteen (19) samples were obtained from the upper 2-3m of the 

lagoon base and analyzed for Elemental composition using the 

Atomic Absorption Spectrophotometry (AAS) method. 

Laboratory analysis revealed values of the major oxides as 

follows:  SiO2 (52.99%-98.87%), Al2O3 (0.71%-35.46%), Fe2O3 

(0.04-2.96%), MgO (0.01%-0.11%), CaO (0.01-0.42), Na2O 

(0.01%-0.08%), K2O (0.03%-0.91%), TiO2 (0.01%-4.56%), P2O5 

(0.01%-0.33), MnO (0.01%-0.45%). Very low average values of 

Al2O3/SiO2 (0.08932) and relatively high average value of 

SiO2/Al2O3 (64.33) indicated quartz enrichment which was 

corroborated by the high SiO2 values recorded. TiO2/Al2O3 

values (0.004-0.8604) indicated that the sediments are 

chemically matured. While geochemical analysis using 

specialized ternary plots revealed that the sediments were fine to 

medium grained clayey sands deposited in both continental and 

transitional environments with intensive weathering at the source 

area. 

 Index Terms- Geochemical, Lagoon, Provenance, Sediments,  

I. INTRODUCTION 

Geochemical studies have been used extensively in determining 

concentrations of heavy metals and other harmful elements 

within sediments. The Lagos lagoon which consists of three main 

segments (Lagos harbor, the Metropolitan and Epe division) has 

attracted a lot of geochemical studies arguably because of its 

location within the commercial city of Lagos which harbours 

over 75% of the Industrial outfits of Nigeria (Olatunji and 

Abimbola, 2010). However, since geologic processes affect the 

chemical composition of sediments, geochemical studies have 

also been widely used in characterizing sediments. Modern 

approaches in monitoring sediment provenance especially 

through discriminatory diagrams based on major and trace 

elements relationship has proved effective (Bauluz et.al, 2000). 

The geochemical behaviour of elements within sediments 

indicates substantial changes in the physical, chemical and 

biological conditions of the environment (Avramidis et. al, 

2010). Although various studies have been carried out by several 

workers in the Lagos Lagoon (Badejo et.al, 2014; Olatunji and 

Abimbola, 2010; Balogun et.al, 2011; Aderinola et.al, 2009; 

Ayola and Kuton 2009; Don-pedro et.al, 2004; Okoye et.al, 

1991; Ogunsua et.al, 1993; Osibanjo and Bamgbose, 1990; 

Oyewo et.al, 1982), not much emphasis have been made on the 

Epe division segment. Also much of the previous studies have 

focused on using geochemical data to ascertain the impact of 

both Industrial and anthropogenic waste on the sediments as well 

as aquatic life. 

This current study would focus on using geochemical data in 

characterizing sediments of the Epe division segment of the 

Lagos Lagoon in order to determine their depositional 

environment, provenance, weathering history and also update on 

existing available geochemical information.  

 

The study Area 

The Epe division segment of the Lagos lagoon (also called the 

Epe lagoon) lies within Latitude 6
o
29’N to 6

o
38’N and Longitude 

3
o
30’E to 4

o
05’E. It is located in Lagos, one of Africa’s densely 

populated cities. The lagoon is fed by river Oshun and opens into 
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the gulf of guinea through the Lagos harbour. It also has a 

surface area of about 225km
2
 with maximum depth of about 6m. 

However, a large area of the lagoon is relatively shallow with 

minimum depth of about 1m. Geologically, the Epe lagoon lies 

within the eastern axis of the Dahomey sedimentary Basin. The 

regional geologic setting, basin evolution, tectonic elements, 

stratigraphy and structural styles of the Eastern Dahomey Basin 

has been dealt with by various authors (Storey, 1995; Mpanda, 

1997; Omatsola and Adegoke, 1981; Ojeda, 1982; Adediran and 

Adegoke, 1987; Slansky, 1962; Billman, 1992; Adegoke, 1969; 

Ogbe, 1972; Agagu 1985).  

II. MATERIALS AND METHODS 

Sample collection  

A total of nineteen (19) samples were obtained from the upper 2-

3m of the lagoon base (i.e., the sediment-water interface) with 

sample points appropriately located using the Global Positioning 

System (Fig.1) (Table 1).  

Sample preparation and sieving  

After collection, the samples were drained of water and air-dried 

for one week. The dried samples were then disaggregated and the 

unwanted materials subsequently removed. In order to determine 

the granulometric characteristics of the samples, 100g of air-

dried soil sample was soaked in 1 litre solution of distilled water 

with 2g of calgon and the whole content was shaken regularly 

and agitated to ensure effective disaggregation. The soaked 

sample was then left for 24 hours and thereafter washed through 

sieve 2.36mm opening a little at a time. The washing continued 

until the water passing through the sieve was clear. The soil 

retained on the sieve was oven dried at a temperature of 100
0
c to 

110
0
c for 24 hours and then subjected to mechanical analysis.  

The mechanical analysis of the samples involved the 

determination of particle size distribution for coarse grained soil 

i.e. grains coarser than 0.063mm using a set of sieves. The sieves 

were carefully cleaned and their corresponding weight recorded. 

The collecting pan was placed at the bottom and the sieves 

arranged in order of increasing mesh size with the finest at the 

bottom and the coarsest at the top. The oven dried soil was then 

poured into the sieve from the top, covered with a lid and the 

whole stack taken to the sieve shaker which shook for 10 minutes 

thereafter the stack of sieves was removed from the sieve shaker 

and the amount retained on each sieve was weighed and the 

weight recorded. The percentage on each sieve was then 

computed by dividing the weight retained on each sieve with the 

original soil weight.  

Laboratory Analysis 

Inorganic geochemical analysis which involved digestion and 

determination of major and trace element abundances using the 

Atomic Absorption Spectrophotometry (AAS) method was 

carried out on the sediments. 

III. RESULTS AND DISCUSSIONS 

Lithologic Description 

The sediments of the Epe lagoon were mainly fine to medium 

grained clayey-sands ranging from light to dark grey in colour 

with some organic debris as well as some fossil shells. Although, 

some very fine clay materials with preponderant organic debris 

were also found (Table 2). Majority of the sediments plotted 

within the clayey-sand region very close to the sand axis 

indicating a dominance of sandy materials within the sediments 

(Fig. 2), as confirmed by the high SiO2 values (Table 3). The 

presence of organic debris within the sediments (Table 2) can be 

attributed to decay of both dead plant and animal matter which 

may have been transported from adjoining rivers, deposited 

within the lagoon and accumulated within the sediments. 

Geochemical Analysis 

Whole rock geochemistry of the study area is discussed mainly 

under major elements through the use of various ternary and 

bivariate plots which help in classification as well as deducing 

the depositional environment and weathering history of the 

sediments of the Epe lagoon. 

Major Element Geochemistry 

The abundance of major elements in the sediments of the Epe 

lagoon as well as their tabulated range of values and calculated 

mean values as obtained from the major element geochemical 

analysis are listed in Table’s 3, 4, 5 and 6. The dominance of 

SiO2 over all other oxides is a confirmation of the greater 

proportions of sandy materials within the sediments. The 

sediments have average SiO2 values higher than the average  
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Fig. 1: Map of study area showing sample locations 

 

TABLE 1: GPS Coordinates of sample points and locations within the study area 

S/N SAMPLE NUMBER LOCATION LATITUDE LONGITUDE 

1 Epe/st/1b Epe lagoon 6
O
33’27.74

O
N 4

O
03’21.51

O
E 

2  Epe/st/10a Epe lagoon 6
O
37’00.10

O
N 3

O
46’32.02

O
E 

3 Epe/st/7a Epe lagoon 6
O
36’38.63

O
N 3

O
51’50.86

O
E 

4 Epe/st/4b Epe lagoon 6
O
34’18.29

O
N 3

O
59’45.66

O
E 

5 Epe/st/1a Epe lagoon 6
O
32’39.88

O
N 4

O
03’54.85

O
E 

6 Epe/st/4a Epe lagoon 6
O
34’49.34

O
N 3

O
59’23.79

O
E 

7 Epe/st/8b Epe lagoon 6
O
36’02.41

O
N 3

O
49’17.74

O
E 

8 Epe/st/3a Epe lagoon 6
O
33’15.64

O
N 4

O
01’07.48

O
E 

9 Epe/st/5b Epe lagoon 6
O
34’32.26

O
N 3

O
58’17.06

O
E 
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10 Epe/st/7b Epe lagoon 6
O
36’04.42

O
N 3

O
49’57.97

O
E 

11 Epe/st/3b Epe lagoon 6
O
34’11.56

O
N 4

O
00’06.70

O
E 

12 Epe/st/9a Epe lagoon 6
O
36’48.28

O
N 3

O
47’58.18

O
E 

13 Epe/st/9b Epe lagoon 6
O
36’40.01

O
N 3

O
48’38.14

O
E 

14 Epe/st/5a Epe lagoon 6
O
34’18.59

O
N 3

O
58’47.62

O
E 

15 Epe/st/2a Epe lagoon 6
O
33’39.23

O
N 4

O
01’43.03

O
E 

16 Epe/st/8a Epe lagoon 6
O
36’36.01

O
N 3

O
50’48.30

O
E 

17 Epe/st/6a Epe lagoon 6
O
35’36.11

O
N 3

O
55’27.72

O
E 

18 Epe/st/6b Epe lagoon 6
O
36’19.03

O
N 3

O
53’32.66

O
E 

19 Epe/st/10b Epe lagoon 6
O
34’33.45

O
N 3

O
58’42.63

O
E 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2: Ternary plot showing Lithologic distribution of sediments 
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Table 2: Lithologic Description of the Epe Lagoon Sediments  

S/N SAMPLE 

NUMBER 

FORMATION LITHOLOGY TEXTURE COLOUR ORGANIC 

MATTER 

1 Epe/st/1b Coastal-plain sands Clayey-sand Fine grain Dark Grey Presence of fossil 

shells 

2 Epe/st/10a Coastal-plain sands Clayey-sand Fine Grey No visible organic 

material found 

3 Epe/st/7a Coastal-plain sands Clayey-sand Fine-medium Grey Presence of fossil 

shells 

4 Epe/st/4b Coastal-plain sands Clayey-sand Fine Light grey Presence of fossil 

shells 

5 Epe/st/1a Coastal-plain sands Clayey-sand Fine Dark grey Presence of fossil 

shells 

6 Epe/st/4a Coastal-plain sands Clayey-sand Fine Dark grey Presence of fossil 

shells and organic 

debris 

7 Epe/st/8b Coastal-plain sands Clayey-sand Fine  Light  Presence of fossil 

shells 

8 Epe/st/3a Coastal-plain sands Clayey-sand Fine-medium Grey Presence of fossil 

shells 

9 Epe/st/5b Coastal-plain sands Clayey-sand Fine-medium Grey presence of fossil 

shells 

10 Epe/st/7b Coastal-plain sands Clayey-sand Fine-medium Grey Presence of fossil 

shells 

11 Epe/st/3b Coastal-plain sands Clayey-sand Fine-medium Grey Presence of fossil 

shells 

12 Epe/st/9a Coastal-plain sands Clayey-sand Fine-medium Dark grey Presence of fossil 

shells and organic 

debris 

13 Epe/st/9b Coastal-plain sands Clayey-sand Fine Dark grey Presence of fossil 

shells and organic 

debris 

14 Epe/st/5a Coastal-plain sands Clayey-sand Fine-medium Grey Presence of fossil 

shells 

15 Epe/st/2a Coastal-plain sands Clayey-sand Fine Light grey No visible organic 

material found 

16 Epe/st/8a Coastal-plain sands Clayey-sand Fine Grey Presence of fossil 

shells 

17 Epe/st/6a Coastal-plain sands Clayey-sand Fine Light grey Presence of organic 

debris 

18 Epe/st/6b Coastal-plain sands Clayey-sand Fine Grey Presence of organic 

debris 

19 Epe/st/10b Coastal-plain sands Clayey-sand Fine Light grey Presence of organic 

debris 

 

of 66% by weight of the upper continental crust (Taylor and 

McLennan, 1985). Corresponding high average value of 

Al2O3/(Na2O+CaO) recorded as 138.099 (Table 5) which is a 

ratio of the most immobile element to the most mobile element 

confirms the high content of clastic materials over carbonate 

materials within the sediment. Also, Al2O3/(Fe2O3+MgO) values 

which ranged from (1.65-29.54) (Table 5) indicates relatively 

moderate to high digenetic alteration. Furthermore, K2O/Al2O3 

values were found to range from 0.002-0.4973 suggesting 

sedimentary recycling or increase in the degree of source area 

weathering (Bauluz et.al, 2000); it also indicates weathering 

 

and alteration (Table 6). Very low average values of Al2O3/SiO2 

recorded as 0.08932 is an indication of quartz enrichment 

(Bhatia, 1983), this supports the relatively high average value of 

SiO2/Al2O3 recorded as 64.33 (Table 5) which also confirms the 

high SiO2 values previously observed within the sediments. 

Values of Al2O3, Fe2O3 and MgO were observed to decrease with 

increasing SiO2, while others such as CaO, Na2O, K2O, TiO2, 

P2O5 and MnO had very low concentrations (Table 3). More so, 

TiO2/Al2O3 values ranged from 0.004-0.8604, indicating that the 

sediments are chemically matured (Jenner et.al, 1981). The 

correlation results of TiO2 against Al2O3 and Fe2O3 with Al2O3 
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were positive (r = 0.98 and 0.60), while Na2O with Al2O3 was 

negative (r = 0.24) suggesting partial association with 

phyllosilicates (Fig. 3). The correlation results with K2O were 

also positive (r = 0.22, 0.14 and 0.74) suggesting the input of 

aluminosilicates and feldspar within the sediments. The positive 

correlation between K2O and Al2O3 (r = 0.19) (Fig. 3) implies 

that the concentration of potassium bearing minerals have 

significant influence on the distribution of  aluminum (Al) and 

thus suggest that the abundance of these elements is controlled 

by the content of clay minerals (McLennan et. al, 1983).

Table 3: Geochemical Composition of Epe lagoon sediments (Major elements expressed in percentage)  

S/N 

 

 

 

SAMPLE LOCATION SiO2 

 

 

 

Al2O3 Fe2O3 MgO CaO Na2O K2O TiO2 P2O5 MnO Total 

1 Epe/st/1b Epe lagoon 60.9 30.3 1.43 0.07 0.04 0.02 0.33 3.42 0.08 0.01 96.6 

2 Epe/st/10a Epe lagoon 81.73 11.52 0.35 0.04 0.03 0.03 0.16 1.25 0.05 0.01 95.17 

3 Epe/st/7a Epe lagoon 52.99 35.46 1.55 0.05 0.02 0.01 0.17 4.56 0.1 0.01 94.92 

4 Epe/st/4b Epe lagoon 97.31 1.07 0.25 0.02 0.03 0.04 0.04 0.26 0.02 0.01 99.0 

5 Epe/st/1a Epe lagoon 98.37 0.71 0.04 0.01 0.03 0.04 0.04 0.06 0.01 0.01 99.32 

6 Epe/st/4a Epe lagoon 92.86 3.56 0.8 0.02 0.01 0.02 0.03 0.32 0.01 0.01 97.64 

7 Epe/st/8b Epe lagoon 80.19 10.17 2.96 0.03 0.02 0.01 0.03 0.9 0.06 0.01 94.38 

8 Epe/st/3a Epe lagoon 96.87 0.86 0.51 0.01 0.01 0.01 0.06 0.05 0.01 0.01 98.40 

9 Epe/st/5b Epe lagoon 98.87 0.71 0.04 0.01 0.01 0.03 0.04 0.05 0.01 0.01 99.78 

10 Epe/st/7b Epe lagoon 94.35 2.56 0.05 0.05 0.06 0.01 0.05 0.84 0.02 0.01 98.0 

11 Epe/st/3b Epe lagoon 97.46 0.86 0.34 0.04 0.05 0.01 0.04 0.74 0.01 0.01 99.56 

12 Epe/st/9a Epe lagoon 96.65 1.7 0.29 0.01 0.02 0.03 0.08 0.12 0.01 0.01 98.92 

13 Epe/st/9b Epe lagoon 97.62 0.87 0.11 0.01 0.01 0.02 0.04 0.12 0.01 0.01 98.82 

14 Epe/st/5a Epe lagoon 97.77 0.87 0.1 0.01 0.02 0.01 0.04 0.12 0.01 0.01 98.96 

15 Epe/st/2a Epe lagoon 97.30 1.05 0.22 0.02 0.03 0.03 0.04 0.25 0.01 0.01 98.96 

16 Epe/st/8a Epe lagoon 96.40 1.75 0.27 0.04 0.30 0.03 0.09 0.43 0.06 0.45 99.82 

17 Epe/st/6a Epe lagoon 93.36 1.83 0.67 0.04 0.42 0.08 0.91 0.58 0.21 0.08 98.18 

18 Epe/st/6b Epe lagoon 94.97 2.41 0.40 0.11 0.07 0.02 0.05 0.01 0.22 0.04 98.30 

19 Epe/st/10b Epe lagoon 92.70 4.20 0.59 0.05 0.07 0.05 0.30 0.35 0.33 0.07 98.71 

 

Table 4: Summary of major oxide composition of the Epe-lagoon sediments 

Oxides Range (%) Mean (N=19) Standard 

Error 

Standard 

Deviation 

Variance 

SiO2 52.99-98.87 90.46 2.97 12.93 167.20 

Al2O3 0.71-35.46 5.92 2.30 10.01 100.26 

Fe2O3 0.04-2.96 0.58 0.16 0.72 0.52 

MgO 0.01-0.11 0.03 0.006 0.03 0.001 

CaO 0.01-0.42 0.099 0.04 0.18 0.033 

Na2O 0.01-0.08 0.026 0.004 0.02 0.000 

K2O 0.03-0.91 0.13 0.048 0.20 0.043 

TiO2 0.01-4.56 0.76 0.28 1.20 1.45 

P2O5 0.01-0.33 0.07 0.021 0.09 0.008 

MnO 0.01-0.45 0.04 0.23 0.10 0.010 
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Table 5: Major element ratios for sediments of the Epe lagoon, Eastern Dahomey basin, Nigeria 

S/NO SAMPLE SiO2/Al2O3 Fe2O3/K2O Na2O+CaO Al2O3/(Na2O+CaO) Fe2O3+MgO Al2O3/(Fe2O3+MgO) 

1 Epe/st/1b 2.01 4.33 0.06 505 1.5 20.2 

2 Epe/st/10a 7.10 2.19 0.06 192 0.39 29.54 

3 Epe/st/7a 1.49 9.12 0.03 1182 1.6 22.16 

4 Epe/st/4b 95.40 6.25 0.07 14.57 0.27 3.78 

5 Epe/st/1a 138.55 1 0.07 10.14 0.05 14.2 

6 Epe/st/4a 26.08 26.67 0.03 118.67 0.82 4.34 

7 Epe/st/8b 7.89 98.67 0.03 339 2.99 3.40 

8 Epe/st/3a 112.64 8.5 0.02 43 0.52 1.65 

9 Epe/st/5b 139.25 1 0.04 17.75 0.05 14.2 

10 Epe/st/7b 36.86 1 0.07 36.57 0.1 25.6 

11 Epe/st/3b 113.33 8.5 0.06 14.33 0.38 2.26 

12 Epe/st/9a 56.86 3.63 0.05 34 0.3 5.67 

13 Epe/st/9b 112.21 2.75 0.03 29 0.12 7.25 

14 Epe/st/5a 112.38 2.5 0.03 29 0.11 7.91 

15 Epe/st/2a 92.67 5.5 0.06 17.5 0.24 4.38 

16 Epe/st/8a 55.09 3 0.33 5.30 0.31 5.65 

17 Epe/st/6a 51.02 0.74 0.5 3.66 0.71 2.58 

18 Epe/st/6b 39.41 8 0.09 26.78 0.51 4.73 

19 Epe/st/10b 22.07 1.97 0.75 5.6 0.64 6.56 

 

 

Table 6: Major element ratios for Epe lagoon sediments 

S/NO SAMPLE K2O/Al2O3 TiO2/Al2O3 K2O+CaO+MgO Fe2O3+MgO Al2O3/SiO2 

1 Epe/st/1b 0.011 0.11 0.44 1.5 0.498 

2 Epe/st/10a 0.014 0.11 0.23 0.39 0.141 

3 Epe/st/7a 0.005 0.13 0.24 1.6 0.669 

4 Epe/st/4b 0.039 0.25 0.09 0.27 0.010 

5 Epe/st/1a 0.056 0.08 0.08 0.05 0.007 

6 Epe/st/4a 0.008 0.09 0.06 0.82 0.038 

7 Epe/st/8b 0.003 0.09 0.08 2.99 0.127 

8 Epe/st/3a 0.070 0.06 0.08 0.52 0.009 

9 Epe/st/5b 0.056 0.07 0.06 0.05 0.007 

10 Epe/st/7b 0.020 0.33 0.16 0.1 0.027 

11 Epe/st/3b 0.047 0.86 0.13 0.38 0.009 

12 Epe/st/9a 0.047 0.07 0.11 0.3 0.018 

13 Epe/st/9b 0.046 0.14 0.06 0.12 0.009 

14 Epe/st/5a 0.046 0.14 0.07 0.11 0.009 

15 Epe/st/2a 0.038 0.24 0.09 0.24 0.011 

16 Epe/st/8a 0.051 0.25 0.43 0.31 0.018 

17 Epe/st/6a 0.050 0.32 1.37 0.71 0.020 

18 Epe/st/6b 0.021 0.004 0.23 0.51 0.025 

19 Epe/st/10b 0.071 0.08 1.05 0.64 0.045 
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Classification of the Epe lagoon sediments  

Standard plot of Herron (1988) using log (Fe2O3/K2O) against 

log (SiO2/Al2O3) which is the modified version of Pettijohn et.al, 

(1972) was employed to classify the sediments of the Epe 

lagoon. However, it was observed that about one-third of the 

sediments plotted within the quartz arenite region which is an 

indication of quartz enrichment and a confirmation of the high 

SiO2 values recorded from the major element geochemistry 

results (Table 3). However, a notable fraction of the sediments 

also plotted within the Sublitharenite and Subarkose region 

indicating a change in the level of sediment maturity. Minor 

fractions of the Epe lagoon sediments also plotted randomly 

within the Fe-shale, Fe-sand, shale and wacke regions (Fig. 4). 

 

Paleo-Weathering Indices and Maturity  

The Chemical Index of Alteration (CIA) and the Plagioclase 

Index of Alteration (PIA) are the most widely used indices for 

quantitative estimation of the degree of chemical weathering 

undergone by rocks of the provenance area of clastic sediments 

(Fedo et.al, 1995). CIA records the alkali, and alkali earth 

elements (Nesbitt and Young, 1982); this is because alteration of 

igneous rocks during weathering results in depletion of alkali and 

alkaline earth elements and preferential enrichment of Al2O3 in 

sediments. Some other indices which may also be used include 

Chemical Indices of Weathering (CIW) (Harnois, 1988). 

Summary of CIA, PIA and PIW values are shown in Table 7.  

CIA = 100{Al2O3/(Al2O3+CaO+Na2O+K2O)} 

PIA = 100{(Al2O3-K2O)/(Al2O3+CaO+Na2O-K2O)} 

CIW = 100{Al2O3/(Al2O3+CaO+Na2O)} 

Nesbitt and young (1982) suggested that high values (76-100) 

indicate intensive chemical weathering at the source areas while 

low values (50 or less) indicate unweathered source areas. 

Furthermore, Osae et.al, (2006) also suggested that high CIA and 

PIA values (75-100) indicate intensive weathering in the source 

area whereas low values (<60) indicates low weathering in 

source area. Generally, the sediments of the Epe lagoon has CIA, 

PIA and CIW values ranging from (56.48-99.44, 64.79-99.92, 

and 78.54-99.92) with an average of (90.44, 93.53, and 94.47) 

respectively (Table 7). This results indicates high weathering at 

source areas as suggested by Nesbitt and young (1982) and Osae 

et.al, (2006). Also the CIA values were plotted in the (A-CN-K) 

diagram (Fig. 5), in the diagram the sediments plotted mostly 

within the kaolinite-chlorite and illite region. The fact that the 

samples did not plot very close to the plagioclase and K-feldspar 

line confirms also that the Epe lagoon sediments have undergone 

high (intensive) weathering at the source area.  

 

Depositional Environment of the Epe lagoon sediments 

The depositional environment of  the Epe lagoon sediments was 

obtained using the ternary plots of Englung and Jorgensen (1973) 

which was done on the basis of the (Al2O3)-(K2O+Na2O+CaO)-

(Fe2O3+MgO) contents. As observed from the plots, most of the 

sediments deposited within the continental zone and are 

argillaceous (Fig. 6). However, there is a fairly gradual transition 

of some of the sediments from the continental environments into 

the transitional environment. More so, some of the sediments 

within the continental zone also plotted within the region of 

ferruginous argillites.  
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Fig. 4: Classification of Epe lagoon sediments (modified after Herron, 1988) 
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S/N SAMPLE NUMBER CIA PIA CIW 

1 Epe/st/1b 98.73 99.80 99.80 

2 Epe/st/10a 98.13 99.47 99.48 

3 Epe/st/7a 99.44 99.92 99.92 

4 Epe/st/4b 90.27 93.33 93.58 

5 Epe/st/1a 86.59 90.54 91.03 

6 Epe/st/4a 98.34 99.16 99.16 

7 Epe/st/8b 99.41 99.71 99.71 

8 Epe/st/3a 91.49 97.56 97.73 

9 Epe/st/5b 89.87 94.37 94.67 

10 Epe/st/7b 95.52 97.29 97.34 

11 Epe/st/3b 89.58 93.18 93.48 

12 Epe/st/9a 92.90 97.01 97.14 

13 Epe/st/9b 92.55 96.51 96.67 

14 Epe/st/5a 92.55 96.51 96.67 

15 Epe/st/2a 91.30 94.39 94.59 

16 Epe/st/8a 80.65 83.42 84.13 

17 Epe/st/6a 56.48 64.79 78.54 

18 Epe/st/6b 94.51 96.33 96.40 

19 Epe/st/10b 80.0 83.87 84.85 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 6: Al2O3-(K2O+CaO+MgO)-(Fe2O3+MgO) {AKF} Ternary plot for Epe lagoon sediments (after Englung and Jorgensen, 1973)  

 

 

 

 
Table 7: CIA, PIA and CIW values for sediments of the Epe lagoon 
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LEGEND 
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TZ = TRANSITIONAL ZONE 
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IV CONCLUSION 

The inorganic geochemical analysis of the Epe lagoon revealed 

that SiO2 is the dominant oxide, followed by Al2O3 and Fe2O3 

which constitutes over 90% of the total oxides. Others are MgO, 

CaO, Na2O, K2O, TiO2 and P2O5. The SiO2/Al2O3 ratios for the 

sediments were appreciably high indicating that the sediments 

have been heavily weathered and transported; this is also 

corroborated by the enrichment of quartz and depletion feldspar 

in most of the samples. The fairly high K2O/Na2O ratios may be 

attributed to the presence of plagioclase within the sediments. 

From the major element geochemistry, the application of source 

area weathering using CIA, CIW and PIA with mean values of 

90.44, 93.53 and 94.47 respectively indicates that the sediments 

of the Epe lagoon have been subjected to intense weathering at 

the source area as well as high levels of chemical weathering and 

transportation. In the A-CN-K diagram the sediments of the Epe 

lagoon plotted mostly within the kaolinite-chlorite and illite 

region; also an indication of high weathering at the source. 

The use of heron’s model classified the sediments as mainly 

quartz arenite. However, a notable fraction of the sediments were 

also as Sublitharenite and Subarkose with very minor fractions 

classified as Fe-shale, Fe-sand and Wacke. AKF ternary plots 

revealed that the sediments were deposited mainly in continental 

environment and dominated by argillaceous materials with some 

ferruginous argillites, although some fractions of the sediments 

were also found to have been transported from the continental 

environment to the transition zone.  

 

V. APPENDIX 

INORGANIC GEOCHEMISTRY 

Determination of Major element abundances using the 

Atomic Absorption Spectrophotometry (AAS) Method 

Atomic absorption spectrophotometry is based upon the 

observation that atoms of an element can absorb electromagnetic 

radiation. This occurs when the element is atomized and the 

wavelength of light absorbed is specific to each element. Thus, 

the atomic absorption spectrophotometer comprises an atomizing 

device, during the atomization of a sample in a beam of light, as 

a consequence of atomic absorption, can be calibrated and is 

sensitive at the ppm level. Each sample was first pulverized and 

0.5gram digested with a mixture of prepared solution of Nitric 

acid and Hydrochloric acid (ratio 1:3); also known as Aqua regia 

solution. The sample was stirred and heated inside a fume 

cupboard. The digested sample was diluted with distilled water 

and made up to 20ml mark.  About 1ml was taken from the 

solution and further diluted with distilled water to 10ml mark, 

which represents the stock solution, x 10-dilution factor. The 

major elements Si, Al, Fe, Mn, Mg, Ca, Na, K and Ti were then 

determined from the digested samples using a Perkin Elmer 400 

atomic absorption spectrophotometer. These elements were 

further converted from ppm level to their respective oxides in 

percentage. The AAS is a widely used technique and 

comparatively cheap. However, there are two limitations to the 

routine use of AAS in silicate analysis. Firstly, the sample must 

be prepared as a solution, and secondly it is element-specific, i.e. 

one element can usually be analyzed at a time, although this 

latter limitation has in part been overcome by fitting instruments 

with multiple-turret lamp holders.  
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Abstract- Studies around the world have found that gender based violence is most common where gender roles are rigidly defined and 

enforced.  Evidence also suggests that justifications for violence frequently evolve from gender norms. Based on this, this study was 

aimed to identify the perceptions on gender norms and gender based violence among women in a rural community in Sri Lanka.A 

cross sectional study was conducted by recruiting seventy four women and a same number of families, randomly. Six gender norms 

that were assumed to have a commitment to create gender based violence were assessed using five-point likert type scales and 

perceptions on violence were assessed by using four statements on violence positive attitudes included in a self-administered 

questionnaire. Majority (91.5%) of the women agreed that responsibility for nurturing and caring children is mostly lies with women 

than men and household activities should be known by women than men.Lowest acceptance (22.1%) reported for the norm 

‘consuming alcohol and tobacco is a masculine thing’ among women. High number of women (81.9%) perceives that behaving 

violently by men can be justified if the violence act occurs due to a failure of women’s duties. Majority of the families (91.6%) accept 

that ‘responsibility for nurturing and caring children is mostly lies with woman than man.’More than 50% of the women showed an 

agreement on five norms out of the six norms that were assessed during the study. Majority of them also possess violence supportive 

attitudes. Most of the families believe that child care is a responsibility of women. Therefore these prominent norms and violence 

supportive attitudes need to be considered in designing interventions targets to prevent the gender based violence among a rural 

community. 

 

Index Terms- Gender based violence, Gender norms, Gender stereotyping, Women 

 

I. INTRODUCTION 

Gender Based Violence (GBV) has become a leading global public health issue [1-3]. According to past literature, gender inequality 

and discriminationare defined as the root causes of GBV [4]. Evidence also suggests that, gender inequalities increase the possibilities 

of violence by men against women and also hinder the opportunities for protection [5]. Further, studies had shown that GBV is 

interwoven with set of gender norms that prescribe men and women’s roles in society via the process of gender stereotyping [4-6].  

 

Globally, gender stereotyping has become a leading agent of deterioration of both women and men’s health and wellbeing [7]. 

According to global data, adherence to gender norms will more likely to result in having used physical violence against women & 

between men, to have had a sexually transmitted infection, to have been arrested, to use substances, poor contraceptive use, poor 

parenting practices and  health-seeking behaviours among men [8]. Similarly, having GBV supportive attitudes leads behavioral 

intentions on using violence irrespective of choosing healthy problem solving methods [9-11].  
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Because of the utmost importance of GBV as a public health issue, gender becomes forefront in international and national 

interventions for achieve gender equity and combat against GBV [12]. Evidence points out that, not only individual & community 

attitudes and norms have a role in determining the issue, but also social reproduction through gender stereotyping agents also have 

tremendous implications [13]. Although, gender stereotyping is often overlooked by many interventions, it should be captured a same 

priority like gender norms to tackle GBV [14]. Furthermore, there is a dearth of scientific research evidence on prevalence of gender 

norms and supportive perceptions on GBV. As well as evaluating intervention effects on these areas are often ignored by majority of 

past studies in the globe [15]. In Sri Lanka, there is paucity of scientific evidence in peer reviewed literature on gender matters which 

hinder the capacities of program planners and policy makers to design effective measures [16].  

 

This article describes prevalence of perceptions of gender norms and GBV among a rural community in Sri Lanka, particularly as for a 

screening of the community as the first step in a pilot study in which an intervention would be designed to change the identified 

gender norms and GBV supportive attitudes. These norms represent most prominent gender norms which have profound influence to 

occur a violence act by a male partner identified by the global literature [17]. So, this study would meet the demand of identifying the 

prevalence of violence triggering norms in the Sri Lankan context. Moreover, Sri Lankan health system can design locally relevant 

measures against GBV by moving a step forward by obtaining support of this data.  

 

II. MATERIALS AND METHODS 

Study design and setting 

This study was the first component of a larger pilot study which targeted to design an intervention to change the acceptance on gender 

norms and GBV among families who have at least one under five year old child. A cross sectional study was carried out as the first 

component from January 2011 to December 2011 in the Anuradhapura district of Northern Province of Sri Lanka.  

 

Study population and sample 

In Sri Lanka, a growth monitoring program will be conducted by the health ministry in each village for children under five years and 

this weight measuring post has named as the Weighing Post (WP). On the weighing day all the mothers will participate at a stipulated 

time. By considering the feasibility of gathering the community for the intervention, families who have at least one under five year old 

child were considered as the study population. For the intervention component, two Public Health Midwifery (PHM) areas were 

selected from Anuradhapura district by means of similar socioeconomic background but with an approximate distance in order to 

select an intervention and a control group. Out of the WPs in two PHM areas, two WPs were selected by using simple random 

sampling method. So, all the women (74) and families (74) of the intervention (women=42, families-42) and control (women=32, 

families=32) groups were considered as the sample for the cross sectional survey. 

 

Data Collection 

The data on perceptions on gender and GBV were collected from the women who participated for the WP at their home following a 

notice regarding the data collection which was given prior visiting the home. Two attempts were taken to meet the mother. A 

household detail sheet was prepared and a random number was generated to select a member from the family to gather data on family 

perception on gender. There was two attempts to meet the generated random number if these two attempts were unsuccessful the 

generated random number was refused. Another random number was generated to these occasions.  
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Data collection instruments 

A pre-tested validated interviewer administrated questionnaire was used for data collection. Questionnaire was developed to suit to Sri 

Lankan context by in cooperating experts views on local gender norms and by referring to past literature to detect prominent gender 

norms and perceptions on GBV. This study assessed the perceptions on gender roles in terms of six selected gender norms and 

perceptions on GBV in terms of 4 statements regarding violence supportive attitudes. For each norm women could respond for a five 

point likert type scale ranging from totally agree, agree, can’t say, disagree to totally disagree whereasa scale ranging from 100%, 

75%, 50%, 25% to 0% were used for the families.Demographic and socio-economic data (age, level of education, employment status 

of the both wife and husband) were also obtained.  

 

Data analysis and ethical considerations 

Descriptive statics were used to describe the findings and data were analyzed by using the Statistical Package for Social Sciences 

(SPSS) statistical software. Ethical clearance was obtained from the Ethical Review Board of the Faculty of Medicine, Rajarata 

University of Sri Lanka. Informed written consent for participation was soughed prior to recruitment to the study. Specific measures 

were taken during the study to improve the confidentiality of data. 

III. FINDINGS 

Socio economic and demographic characteristics of the sample 

 

As shown in table 1, the majority of women (34.7%) belong to the 23-26 age groups. More than 72% of women are housewives. More 

than 50% of women educated up to ordinary levels. More than 50% of the husbands do occupations in forces.  

 

Table 1: Socio economic and demographic characteristics of the sample 

Criteria Frequency N Percentage % 

Age range of the women 

19-22 07 9.7 

23-26 25 34.7 

27-30 23 31.9 

31-34 13 18.1 

35 and above 04 5.6 

Total 72 100.0 

Occupation of the women 

Housewife 56 77.8 

Farmer 15 20.8 

Teacher 01 5.6 

Total 72 100.0 

Education level of the women 

Below grade 8 01 1.4 

pass 8 12 16.7 
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pass O/L 40 55.5 

pass A/L 19 26.4 

Total 72 100.0 

Occupation of the women’s husbands 

Forces 39 54.2 

Farmer 18 25.0 

Teacher 01 1.4 

Government office workers 03 4.2 

Carpenters 03 4.2 

police or civil security 06 8.3 

No  job 02 2.7 

Total 72 100.0 

 

Perceptions of gender role among women 

As shown in the table 2, majority of the women 66 (91.5%) agree on the norms ‘women are more responsible on nurturing and caring 

child than men’ and ‘Household activities should be known by women than men’. Majority of the women 55 (76.3%) disagreed on the 

norm ‘consuming alcohol and tobacco is considered as a masculine behavior’.  

 

Table 2: Perception of gender role among women 

 

Gender norm Frequency N Percentage % 

Responsibility for nurturing and caring children is mostly lies with women than men 

Totally agree 55 76.3 

Agree 11 15.2 

Can’t say 00 0 

Disagree 02 2.7 

Totally disagree 04 5.5 

Total 72 100.0 

Women are considered as more frugal than men 

Totally agree 53 73.6 

Agree 18 25 

Can’t say 0 0 

Disagree 0 0 

Totally disagree 1 7.5 

Total 72 100.0 

Behaving violently in a problem is considered as a masculine behavior 

Totally agree 09 12.5 

Agree 44 61.1 
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Can't say 07 9.7 

Disagree 08 11.1 

Totally disagree 04 5.5 

Total 72 100.0 

Household activities should be known by women than men 

Totally agree 47 65.2 

Agree 19 26.3 

Can’t say 0 0 

Disagree 02 2.7 

Totally disagree 04 5.5 

Total 72 100.0 

Preparation of the meals for the family should be done by  women  

Totally agree 31 43 

Agree 14 19.4 

Can't say 01 1.3 

Disagree 13 18.0 

Totally disagree 13 18.0 

Total 72 100.0 

Consuming alcohol and tobacco is considered as a  masculine behavior 

Totally agree 04 5.5 

Agree 12 16.6 

Can't say 01 1.3 

Disagree 11 15.2 

Totally disagree 44 61.1 

Total 72 100.0 

 

 

Perceptions of GBV among women 

 

As shown in the table majority of the women 59(81.9%) are totally agreed on the statement ‘males have to behave violently when 

women can’t fulfill her duties and roles’. Further, most of women 58(80.5%) were also agree on the statement ‘males behave violently 

because they are usually violent than women’.  
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Table 3: Perception of GBV among women 

 

Statement Frequency N Percent % 

It is justifiable for a man to behave violently when women are unable to fulfill her duties and roles  

Totally agree 45 62.5 

Agree 14 19.4 

Can’t say 00 0 

Disagree 08 11.1 

Totally disagree 05 6.9 

Total 72 100.0 

Males are behave violently because they are usually violent than women 

Totally agree 35 48.6 

Agree 23 31.9 

Can’t say 00 0 

Disagree 09 12.5 

Totally disagree 05 6.9 

Total 72 100.0 

Men behave violently in a problem because it is a masculine thing 

Totally agree 35 48.6 

Agree 20 27.7 

Can’t say 0 0 

Disagree 7 9.7 

Totally disagree 10 13.8 

Total 72 100.0 

Men behave violently not because to avoid by saying they are weak 

Totally agree 14 19.4 

Agree 36 50 

Can't say 05 6.9 

Disagree 11 15.2 

Totally disagree 06 8.3 

Total 72 100.0 

 

Attitudes towards gender norms in families 

 

As shown in the table 4, majority of families 66(91.6%) agree on the norm ‘responsibility for nurturing and caring children is mostly 

lies with women than men’. Similarly, most of the families 65(90.2%) agree that women are considered more frugal than men. 
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Table 4:  Attitudes towards gender roles in families 

 

Statement Frequency N Percentage % 

Responsibility for nurturing and caring children is mostly lies with women than men 

100% think 35 48.6 

75% think 31 43 

50% think 05 6.9 

25% think 0 0 

0% think 1 1.3 

Total 72 100.0 

Women are considered more frugal than men 

100% think 38 52.7 

75% think 27 37.5 

50% think 06 8.3 

25% think 0 0 

0% think 1 1.3 

Total 72 100.0 

Behaving violently in a problem is considered as a masculine behaviour 

100% think 11 15.2 

75% think 31 43 

50% think 13 18 

25% think 13 18 

0% think 04 5.5 

Total 72 100.0 

Household activities should be known by women than men 

100% think 36 50 

75% think 23 31.9 

50% think 07 9.7 

25% think 02 2.7 

0% think 04 5.5 

Total 72 100.0 

Preparation of the meals for the family should be done by the women 

100% think 16 22.2 

75% think 33 45.8 

50% think 08 11.1 

25% think 09 12.5 

0% think 06 8.3 

Total 72 100.0 
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Consuming alcohol and tobacco is considered as a  masculine behaviour 

100% think 01 1.3 

75% think 07 9.7 

50% think 05 6.9 

25% think 08 11.1 

0% think 51 70.8 

Total 72 100.0 

 

IV. DISCUSSION 

 

Our findings indicate that the norm ‘responsibility for nurturing and caring children is mostly lies with women than men’ and 

‘household activities should be known by women than men’ is higher among women while most of the family members also perceive 

the norm ‘responsibility for nurturing and caring children is mostly lies with women than men’. Further, majority of the women 

perceive, violence to women by men can be justifiable, if the violence occurred due to a failure of fulfilling women’s roles.  

 

Acceptances on prominent gender norms which ‘trigger’ violence against women according to past studies were measured by this 

study. These events represent transgression of dominant gender norms[3]. When considered about the dominant gender norms which 

trigger violence, among both women and families, there was more than 50% agreement on five out of six norms that were checked in 

this study. These acceptances denote the traditional division of work among the male and female in a Sri Lankan context. In Sri 

Lanka, according to research, exposure to violence is high, when gender norms aren’t followed by females [9-11]. Data from this 

study suggest a strong possibility of violence acts in families due to high prevalence of norms, and in turn propose the need for 

properly planned interventions. Women are the leading agents of gender stereotyping and knowing their thinking pattern is well 

proved [7] and in turn an implication for future research.   

 

Though, the current study results are couldn’t compare with Sri Lankan studies as lack of scientific evidence, this study can be 

comparable with other research evidence in the world on incidents which are triggered violence [18, 19]. Moreover, go et al [20] in his 

study has investigated gender norms in India which had effect on increasing HIV risk. According to this study women may be 

particularly vulnerable to violence if the gender gaps are high. Authors have described gender norms in different angles but mainly 

through a qualitative study. How much women have the decision making skill in relation to normal day today activities are not 

measured by this current study. In contrast, Balk [8] has measured decision making and attitudes related to day today living. He also 

described associations between several socio economic and demographic factors such as education, working outside of the home, age 

at first marriage with women’s freedom to omit gender norms. As women are the main audience for a planned intervention on 

changing acceptances of gender norms, this study measured women’s acceptances on gender norms only. Men are also an important 

population group in such interventions as they could utilize as changing agents. This current study hasn’t measured men’s perceptions 

on gender norms directly. During the random selection of a family representative there were a men’s representation though, it haven’t 

taken in to analysis as this planned intervention focus to empower women. Even though, Pulerwitz and Barker [21] measured men’s 

attitudes on gender norms through a Gender- Equitable men’s scale (GEM). Well-designed programs for men are also important to 

have positive changes of them and according to studies gender transformative interventions are effective as these beyond the 

individual context [8].  
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Women also possessed positive violence related attitudes. Around 80% of women perceive, ‘it is justifiable to behave violently when 

women are unable to fulfill her duties and roles’. This is also an important finding because this denotes the thinking pattern of rural 

women though violence is an issue of them. According to Sri Lankan and worldwide studies rural areas are more prone to occur 

violence [22]. High prevalence of violence in rural areas may be due to these types of deep rooted gender serotypes. Further, even the 

impact is on women, women themselves accepting the violence and justifies it by taking the fault as being unable to fulfill socially 

constructed role, on them. These attitudes should be effectively addressed for a successful GBV prevention intervention and targeting 

women is also an utmost important measure, because women can play a significant role in changing these perceptions among them or 

in next generations while stopping being a victim. Keleher [23] is also pointing out targeting women and girls are a sound investment 

for these kinds of interventional research on GBV prevention.  Inequitable gender norms and stereotypes are embedded in different 

domains. According to past studies gender norms have implications to political, cultural and economic structures and control women’s 

economic power. This low bargaining power could be a vehicle for continuing unequal gender stratifications and women to not to take 

control over her life [24]. 

 

GBV is a complex phenomenon shaped by antecedents operates at different levels and gender plays a foundation role. According to 

studies, this has important implications for the design of interventions to address GBV [3]. A recent review highlights that, it is easier 

to increase awareness and modify attitudes than to change violent behavior [22].  Similarly, this study is also dealt with perceptions as 

the major priority and provide data for further research.  Further according to this review community wide interventions are required 

to prevent violence and these should address social and cultural factors at the community level. According to several studies 

mobilizing communities targeting both young males and females will be a key in reducing levels of violence [4, 5, 22, 25] through 

addressing gender norms. This study is also a forefront to design such intervention for Sri Lanka. In Sri Lanka, women who have 

children under five years are more likely to be enthusiastic on their family wellbeing, therefore, need to ensure the adaptability of 

current study findings for other women groups in general. Hence this study is checked with a rural setup, applying to an urban setting 

might need modifications.  

 

Limitations of this study include small sample size; inability to generalize finding to whole district because of the selection of one 

village with in it and selection of women who have a child under five years as the study population.  

Our study raises recommendations for the development of evidence based GBV prevention interventions for a rural Sri Lankan setup.  

This study can be taken as an evidence for future policy measures that this kind of initiations should be started at grassroots level 

health centers and grassroots level health officers should take lead in reversing gender norms in the next generation.  

V. CONCLUSION 

 

With the figures finding out by the study it can conclude that norms such as ‘responsibility for nurturing and caring children is mostly 

lies with women than men’ and ‘household activities should be known by women than men’ are highly prevalent in a rural women’s 

community while most of the family members also perceive ‘responsibility for nurturing and caring children is mostly lies with 

women than men’. Further, majority of the women perceive violence to women by men can be justifiable, if the violence occurred due 

to a failure of fulfilling women’s duties and roles. So, these perceptions should be considered when designing interventions targeting 

questioning gender norms and GBV.   
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Abstract- This study sought to establish the adoption of Biometric 

System to Manage Teachers Absenteeism for Improvement of 

Teachers Performance: A Case Study for Karuri High School in 

Kiambu County.  The specific objectives of the study were: To 

determine the current methods used in schools in monitoring 

teacher’s absenteeism, investigate the challenges faced in the use 

of the traditional methods. To determine the benefits of using 

biometric system to manage teacher’s absenteeism in schools, 

determine factors affecting schools from using biometric systems 

and develop and validate an adoption framework for biometric 

system. The study adopted a descriptive research design and 

purposive sampling was used to collect data from the principal, 

deputy principals and the heads of departments and simple random 

sampling for teachers. Data was presented using tables, graphs and 

pie charts and analysed using frequencies. The findings from this 

study revealed that traditional ways the schools used in managing 

teachers absenteeism included attendance register, impromptu 

visits by the principal and the class prefects’ records in checking 

the teachers’ attendance. The challenges faced in the use of the 

traditional methods include teachers signing for others, ineffective 

policies and the loss of books. Also there is lack of motivation 

from students. The study revealed that traditional methods had 

many challenges in checking of teachers’ attendance and therefore 

this negatively influences the teacher’s performance. The study 

revealed that biometric system had a lot of benefits that schools 

can realize if the adopt it in managing teachers’ absenteeism and 

for improvement of teachers’ performance. The benefits of using 

biometric system was security of attendance tracking, its 

flexibility and convenience and the benefit of time saving. Also 

the study revealed that biometric had the benefit of being easily 

integrated with other systems.  

 

Index Terms- Biometric System, Teachers absenteeism, Teachers 

performance, challenges, adoption framework 

 

I. INTRODUCTION 

iometric time attendance system is for identifying every 

person coming to your place so that it can verify if the 

identified person is actually the one who he claims to be with its 

time and other details (Garza & Ricter, 2011). Biometrics 

technologies measures and analyzes individual characteristics 

such as fingerprints, irises, hand measurements and voice patterns. 

Biometrics are highly preferred because they cannot be hacked, 

forgotten, shared or stolen (Thakral et al., 2012). Thus uniquely 

identifying a person. Therefore, biometric technologies are 

supplementing or replacing traditional security methods because it 

does not require codes or passwords. Therefore, many 

organizations are preferring biometrics to solve security problems 

such as theft and fraud as well as recording attendance (Cappelli 

et al., 2007). 

 

1.1 Background to the research 

           Computerized biometric attendance systems with advanced 

features have been used worldwide over time for management of 

employee attendance in organizations (Akinduyite, Adetunmbi, 

Olabode, & Ibidunmoye, 2013). India is one of the countries with 

ambitious projects of biometrics such as the Unique Identifier 

(UID) project whose main goal is to create a unique biometric 

identity for every citizen of the country (Ramakumar, 2010). India 

has also done other project proposals such as biometric monitoring 

of judges in Delhi courts (K.Sarda, 2009) and biometric 

attendance tracking for both students and teachers in all the 

schools in the Indian state (http://secuwatch.wordpress.com). The 

small organisations are often not able to access biometric 

technology because even though the devices for biometric 

authentication are readily available, they are customized for a 

single purpose such as education and cannot be designed to suit 

the needs of other new domain such as healthcare (Kirmani, 2017) 

as well as due to lack of infrastructural resources. In spite of that, 

biometric upgrade is very important because it will reduce the rate 

of absenteeism and improve administrative efficiency as well as 

addressing the issue of teachers leaving school early and/ or not 

attending classes for personal work and thus abandoning their 

teachers’ duty. 

           The India project is somehow related to another one that is 

initiated in Saudi Arabia whereby the ministry of education wants 

to implement the biometric attendance tracking system in all 

schools across the Country (Zhouheir & Shuaib, 2011) as well as 

National biometric registry of all Saudi Arabia Citizens, this 

makes Aadhaar initiative to be the greatest and most ambitious 

B 
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national biometric program worldwide (Khan, 2010). It is noted 

that countries are getting used to monitoring government officials 

with biometric technology which seems a natural step to making 

the biometric attendance tracking find its way into the system of 

schools. 

           Hangzhou, a Chinese university has used a roll-call 

application powered by Artificial Intelligence (AI) to seize 

absentees and get the teachers back to classrooms. The system 

named class begins features AI technology developed by 

Hangzhou Dianzi University enables teachers to make class roll 

calls on the application, which takes less than 15seconds, the 

system will automatically make phone calls to absent students. 

           A research conducted in Ghana, showed that biometric 

attendance system holds very good prospect for the management 

of attendance of teachers employed by the government and they 

were happy to announce that teacher absenteeism in Ghana had 

declined from 27 percent to 11% (www.thebftonline.com, 2014). 

They also realised that the availability of the system is very 

dependent on the strength and speed of the GSM network 

technology adopted. That infers that its use can be limited in this 

regard (Charles, 2009). 

           In Kenya, the biometric attendance system is rarely used in 

secondary schools though some of the institutions like Jamhuri 

high schools, State house girls have deployed these methods. 

Therefore, this research aims at providing empirical data about 

knowledge of teachers on Biometric attendance system and its 

implementation on schools. 

 

1.1.1 Case study of Karuri high school 

           Karuri high school is located at Kiambu County, Kiambaa 

Division, Karuri Location. It currently has a student population of 

about 1100 students all day scholars and approximately 50 

teaching staff members. Teachers’ absenteeism has been 

monitored for several years due to losses incurred by students due 

to lateness of the teachers in lessons attendances. Currently all the 

teachers sign an ‘arrival observation book’, but the method is not 

as effective in that teachers’ cheat to avoid confrontation for late 

attendances (Saraswat et al. 2010). Given the proportion of 

teachers to the students, management of time by teachers is very 

crucial in Karuri high school. The use of books to sign in and out 

of every activity is regarded as time wastage. 

 

1.2 Statement of the problem 

           Absenteeism is becoming of increasing concern in 

developing countries because some teachers receive payment 

without going for classes, which results, to waste of government 

resources. In addition, most educational systems and schools then 

incur heavy costs by having to employ substitute teachers where 

by Karuri high school is not an exception. Again, while the 

financial costs are important, the education costs are the most 

significant. This is because when teachers get miss school 

frequently it leaves students unattended, moreover teachers’ 

absenteeism reduce the amount of teaching time and thus resulting 

to syllabus being incomplete or not well covered. Consequently, 

this results to low results by students (Ubongo, 2004). Bray and 

Percy (2003) noted that teacher’s absenteeism has a large and 

swayful results on the nation’s education system therefore high 

level of teacher’s absenteeism affect student’s achievement 

negatively. 

 

1.3 Research Objectives 
           The objectives of the research were: 

i. To determine the current methods used in schools 

in monitoring teacher’s absenteeism. 

ii. To investigate the challenges faced in the use of the 

traditional methods. 

iii. To determine the benefits of using biometric system 

to manage teacher’s absenteeism in schools. 

iv. To determine factors affecting schools from using 

biometric systems. 

v. To develop and validate an adoption framework for 

biometric system. 

 

1.4 Scope of the research 

           This study research was based on the use and application of 

BAS and the implementation process to ensure best practice 

management in Karuri High School. Primary data was collected 

using questionnaires hence the accuracy of the same depended on 

the honesty of the respondents. The administration of the high 

school was also involved hence raising the question if they was 

willing to assist in the research due to sensitivity of their offices. 

However, the board members and students were not involved. 

Bearing also in mind that the best practice management of 

attendance should be practiced in all high schools, the research 

was limited to only Karuri High School. 

 

1.5 Significance of the study 
           The information generated from this study may be lead to 

improve future programing, accelerate progress towards EFA and 

MDGS. When EFA and MDGS are met, there is improved quality 

of education with expanded early childhood and care. The study is 

very important to the secondary school’s administrators’ and 

policy makers because it establishes the major causes of teachers’ 

absenteeism therefore changing the behavior of teachers towards 

their job performance. In addition, it will also provide additional 

dimensions for evidence-based intervention; stimulate further 

research and documentation of good practice for containment of 

teachers’ absenteeism. Therefore, Biometric attendance system 

tends to inhibit the realization of Education for All (EFA) and 

achievement of United Nations’ Sustainable Development Goals 

(SDGs) 4 that is provision of quality education which will ensure 

that by 2030 all pupils and students acquire equitable free and 

quality primary and secondary education by syllabus coverage 

leading to effective learning outcomes. Which is also important in 

determining how efficient and effective the services offered by the 

institutions tend to be as well as the interest of students who 

benefit from these institutional services. 

 

II. LITERATURE REVIEW 

           This section looks at the literature review of adoption of 

biometrics in managing teachers’ absenteeism. 

 

2.1 Introduction to Literature Review 

           In any organization, be it private or public, small or big, 

attendance of employees is very crucial aspect. It is mainly used 

to monitor how punctual the employees of any given organization 

tend to be and thus informed the management about the discipline 
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of that organization this is because both are directly proportional 

to each other therefore resulting in better management of the 

activities in that organization (Kirmani, 2017). Different schools 

have different approaches to record attendance of students and 

staffs across the world (Shoewu, Olaniyi & Lawson, 2011); 

Manual system is one of these approaches used to acquire the 

attendance of employees and srudents in education sectors. 

However, the manual system is being replaced by biometric 

attendance system. Moreover, more emphasis on use of biometric 

system have been put on education and health sector as they are 

the majorly discussed departments where biometric attendance 

system need installation and implementation. This research 

focuses on a couple of factors ranging from earlier methods used 

to record attendance of teachers as well as how biometric 

attendance system can be a solution to absenteeism of teachers in 

schools. From the reviewed literature review, it is evident that 

peer-based learning has experienced a paradigm shift and has 

embraced ICT and its surrounding technologies. 

 

2.2 Theories that support the research 

           This research was supported by the theories: Innovation-

diffusion theory and Technology Acceptance theory by Fred 

Davis. 

 

2.2.1 Innovation-diffusion theory 

           In 1995 Roger proposed the theory of innovation-diffusion 

which was to enhance the foundation of conducting research on 

adoption and innovation acceptance. His research was synthesized 

from over 508 diffusion studies which resulted to the ‘diffusion of 

innovation’ theory where by the individuals, groups and 

organization were to adopt various innovations. The theory 

explains in details the procedures for which an innovation is 

passed through specific routes over time among the members of a 

social systems (Rogers, 1995). 

 

2.2.2 Technology Acceptance Model 

           This is among the most swayful model of technology 

acceptance. In 1989 Davis suggested the Technology Acceptance 

Model (TAM) with two main factors that affect the usage of new 

technology by an individual in regards to his or her intentions. 

That is how easy it is to use and how important its usage is to an 

individual or group. Example when an old person finds digital 

games to be very difficult to play or as a waste of time they will 

be unlikely to accept this technology but for an older person who 

finds digital games to be easy to learn or as a way of providing 

needed mental stimulation they will be more likely to accept to 

learn how to use the digital games thus adopting the technology. 

Though TAM has been criticized in different ways, it functions as 

an important general framework and it is very consistent with 

different research being done on the factors that affect older 

adults’ intention to use new technology (Braun, 2013). 

 

2.3 Traditional challenges of repositories in peer-based 

learning 

           Traditionally, repositories are in form of note taking, 

printouts, handouts, memorizations and recitations.  These come 

with many challenges.  Note taking and writing down learnt 

material consumes a lot of time in comparison to typing, audio 

recordings and video conferencing.  This makes traditional 

repositories cumbersome in nature. 

           The availability of a printouts and handouts for information 

does not necessarily imply that all the content therein is required 

by a user.  This bulkiness of printout can deter peers from using 

traditional repositories when compared to digital repositories 

where one sifts and accesses the information that they require at 

any given time and wherever they are limiting the constraints of 

time and space.  

           More often traditional repositories limit the access of 

information with many incidences of either loss or lack of the 

needed content. 

When it comes to currency of content in traditional repositories, 

one of the challenges experienced is the lag in time to renew and 

upgrade content.  This is because it takes time to deposit, verify, 

edit, print and physically distribute content. 

           Memorization and recitation of content comes with the 

challenge of peer idiosyncrasies which can present the risk of 

misinformation, disinformation and unavailability of data. 

 

2.3 Current methods used in schools to reduce absenteeism of 

teachers 

Use of record books 

           A record book also known as arrival book was the main 

method of keeping records for acquiring attendance of both 

teachers and students at different levels of the education 

department in schools. The entries in record books were normally 

made based on designation and/or seniority in the school. Each 

entry of this book had a teacher’s phone number, name, position 

or designation and signature. In this traditional method, the use of 

books/registers were used in maintaining the attendance whereby 

000this information about the attendance was forwarded to the 

head office for weekly or monthly check routine. 

 

Incentives 

           Education agency administrators motivate teachers by 

providing incentives thus curb absenteeism since the teachers are 

able to meet their needs and feel that they are valued in schools 

(Jacobs & Kritsonis, 2007). It is always advised that the education 

agency administrators should make investments on incentives for 

teachers earlier on to prevent them from being hesitant on 

providing incentives due to budgetary restrictions thus making it 

long-term and saving large amount of costs (Jacobs & Kritsonis, 

2007). For example, the Aldine Independent School District in 

Texas managed to save approximately 284,000 US dollars as well 

as making the number of teachers with excellent attendance to 

double in one year by rewarding similar contributions that is 

incentives to teachers (District Management Council, 2004). 

 

Motivation to teachers 

           Teachers should be given motivation to work well without 

hesitation for example, it may be so respectful for the management 

at schools to allow leaves to teachers therefore creating 

opportunities for teachers to participate in professional workshops, 

meetings or conferences during periods that do not interfere with 

the teachers scheduled classes thus enhancing their skills as well 

as getting motivated to work hard (Pitkoff, 2003; Hanover 

Research, 2012). Teachers with the best attendance records would 

be appraised at celebrations held by the school whereby they win 
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substantial prizes like a new car, laptops, lump sum amount of 

money among others. 

 

School policies 

           Reevaluation of school procedures and policies related to 

teacher attendance have always improved teachers’ attendance in 

schools thus reducing absenteeism. Studies suggests that changes 

in school policies and procedures can result in noticeable impacts 

on the rate of teacher absenteeism, starting with small changes to 

given practices then larger changes are visible that is systemic 

adjustments. Examples of a larger change to policy which has had 

an impact on managing absenteeism is seen in the report that 

examined the four-day school weeks implementation across rural 

school districts in South Dakota, Colorado, Louisiana, Wyoming, 

Nebraska, New Mexico and Idaho whereby In every case the 

attendance rates for teachers and students was noted to have risen 

following the change to the four-day school weeks, the change was 

ranging from 2.0% to 50.0% in teacher attendance and from 2.0% 

to 5.8% increases in student attendance (Beesley & Anderson, 

2007). 

 

Favorable work environment 

           Providing work environment that is conducive for teachers 

has also been used to reduce absenteeism of teachers in schools. 

When teachers’ well-being is investigated the work 

implementation of place environment for those teachers is 

improved and thus having substantial pay-off in reducing the time 

spent out of the classroom (Fickes, 2011). Research studies also 

imply that when the relationship among teachers and school staffs 

is so good and positive, moreover school leadership, it plays an 

important role in determining the perceptions of workplace 

environments and in return, influences teachers’ decisions to go to 

school every day (Owen, 2010; Harrison, Labby, & Sullivan, 

2015). 

 

2.4 Challenges for using those methods 

           Loss of books – The use of record books to register 

attendance of students and teacher’s method could easily lead to 

loss of the record book. This is because when the teachers or 

students know that the weekly/monthly routine is close and 

penalties will be reinforced to the undisciplined ones the book 

would be stolen so that it can be missing and thus no penalties 

charged. 

           Teachers signing for other teachers – This manual 

system would provide an employee with an opportunity to sign the 

arrival book anytime during the day even when he or she has 

arrived late and in some instances the personal approach of an 

employee with the person in charge can mark the attendance on 

his or her behalf easily through signing in advance or even on the 

days when the person was actually absent from school (Kadry and 

Smaili, 2010). 

           Ineffective policies - Some policies put in place are not 

effective since teachers ignore them or the management do not do 

a follow up for the policies not followed thus teachers take 

advantage since no repercussions. It is very difficult for the 

government to provide miscellaneous incentives to teachers since 

they find it very costly. 

           Lack of motivation from students - This is another 

challenge that leads to absenteeism of teachers. This is because 

when the students are absent from class or are not willing to learn 

the teachers will become less motivated and thus contribute to 

increased absenteeism. Having all these challenges in mind the 

need to implement Biometric Attendance System is very crucial, 

which will result in managing absenteeism within the school. 

 

2.5 Benefits of using biometric system to manage absenteeism 

           Time saving - It is very fast; once the user gets to the 

system all the details required such as time will be automatically 

recorded. Through this a lot of time is saved and still the records 

details are very accurate (Shehu & Dika, 2011) thus one can avoid 

recording details early, late or the friends recording details for 

them very easily. Therefore, biometric time attendance system 

helps one to focus on the core business by avoiding time tracking 

issues in the quickest and easiest way.  

           Security of attendance tracking - Biometric Time 

Attendance is very secure as compared to manual tracking. 

Therefore, students will not lie that they attended lessons yet they 

were at home since only teachers have access to the information 

in the system and so it cannot be altered. Biometric time 

attendance system has been used in many shopping malls for 

security purpose and it has really worked a lot. Biometric features 

are so unique and therefore offer limited deniability due to its 

enhanced security. 

           Flexibility – Biometric attendance system can be easily 

integrated with other systems for example if someone wants to use 

the system for business or organization then they can easily 

integrate it to account systems, billing systems and payroll 

systems. Therefore, it is very flexible because it shows that the 

time attendance system can be used for all type of businesses and 

organizations with great flexibility. It is also very user friendly 

thus ease of use. 

           Convenient - use of biometrics is more convenient because 

it is very fast with physical user interaction with the system and 

very streamlined mimicking how people recognize and trust 

people they know. Moreover, users are not able to forget their 

biometrics since it does not require codes or passwords. 

           Reduced cost – Despite of installation and implementation 

of biometric recognition and authentication into a system having 

some certain investment cost, when the system is deployed 

correctly it offers opportunities that decreases the operational costs 

through simple processes such as self-service automation which 

gives a decreased need for manual work and hence reduced cost 

of employing substitute teachers and also payment of teachers who 

have not worked due to high rate of absenteeism this will 

ultimately reduce absenteeism with greater margins. 

           Accuracy - Biometric technology can also help in tracing 

and monitoring accurately the employee time of arrival and 

departure as well as attendance which can help in prevention of 

time loss by making sure that employees arrive at their work place 

on time and leave at the right time after work (Ononiwu & 

Okorafor, 2012) this will reduce the rate of absenteeism of 

teachers as well as motivating students to work hard since the 

teachers are available for consultation. 

           Can easily be integrated to other systems - Existing 

information systems can be integrated with biometric system to 

make operations better thus facilitating a faster, accurate and 

precise as well as secure access of people to important 

information, areas among other transactions. Integration to other 
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systems can be done at different levels that is from the platform to 

component level where at the platform level biometric systems can 

be integrated with the organization’s other softwares and 

hardwares (Wangler & Paheerathan, 2000). 

 

2.6 Challenges of biometric system 

           Education level – Abdelbury (2011) argues that the 

confidence of the high quality of information generated from 

biometrics, how easy it is to use, the value-added by biometrics 

and the technological intent were all related to the education level. 

Thus if the education level is low the person will be resistant to 

adopting the technology unlike those who are more informed due 

to high education level. 

           Location – There difference in the ease of implementation 

of biometrics in relation to location of placement of the biometric 

technology was very significant. The location is also influenced 

by the availability of infrastructural resources where areas that are 

more developed implement the biometrics so easily as compared 

to the undeveloped areas. 

           Cost – In spite of the biometrics technology having so 

many pros, the cost of acquiring and maintaining a biometric 

machine is of major concern to its use as a means of monitoring in 

school management. However, the school management may be 

able to acquire one but the issue of maintenance when it becomes 

faulty has pose of a major setback to school monitoring 

absenteeism in schools. Therefore, biometrics is an expensive 

system. 

           Age – Abdelbury (2011) conducted a research to different 

age groups whereby from his results he noted that there is 

difference in biometrics knowledge with participants aged 

between 29 and 39 years being more informed than the 

participants between the age of 18 and 28 years. While older 

participants above 51 years faced challenges with the use of 

biometrics when compared to the participants between 18–28 

years of age. 

           Data integrity – The use of biometric systems can lead to 

degradation of Information legitimate data transformation or 

manipulation or even data being corrupted leading to security 

gaps, inappropriate use, or mismanagement. The biometrics can 

also be inappropriately used to a context other than the one for 

which it was created for originally leading to mission creep this 

includes using of data collected in a domain that demands high 

data integrity for a domain that is purely for the sake of 

convenience or inappropriate re-use of information. 

           Variation within persons – Change in environment, 

diseases, age, stress, training, occupation factors may affect the 

biometric characteristics and the information recorded by the 

biometric systems. Moreover, intentional alterations, prompting, 

sociocultural aspects of the condition in which the presentation 

occurs as well as changes in human interface with the system can 

affect the biometric characteristics and information in the system. 

Therefore, each interaction of the user with the system is 

associated with different biometric information from the initial 

one thus affecting the whole system. Individuals attempting to 

prevent recognition for their own reason also contribute to the 

inherent uncertainties in the biometric systems. Also, the 

fingerprint of people who work in laboratory are often affected and 

thus the use of fingerprint as mode of authentication is not 

applicable to them. 

2.7 Factors affecting biometric system 

           People depend on technology to give reproducible and 

reliable services in the education sector. The new innovated 

technology can either be accepted or rejected depending on many 

factors which influence the adoption of the technology by people. 

A technology is only considered successful if employees embrace 

and use the technology effectively (Lee, Kim, Rhee, & Trimi, 

2006). The use of these technology is influenced by several factors 

like: 

           Availability of Technology – For a technology to be 

mature enough for use it requires more attention than it seems 

obvious. In 2009, Pooe found out that the biometric system 

technology was not mature enough for it to be used in the 

education sector. 

           Inadequate Policy – A study by Heeks (2006) showed that 

ICT policies in developing countries proved that there is a lack of 

enthusiasm by decision makers to begin ICT projects especially 

on Curriculum of Kenya Education. This study was in line with 

the study that showed that policy framework influenced ICT 

implementation. 

           Lack of infrastructural resources – Infrastructural 

facilities play a significant role in biometric implementation 

(Nachmis et al., 2004). Therefore, it is very difficult to adopt 

biometric attendance systems in institutions that have limited 

infrastructural facilities that should be available for the support of 

the system. 

           Lack of administrative support – Teachers that get 

adequate ICT support from their management are more likely to 

use ICT during teaching practices more than those that do not 

receive ICT support from their management or administrators thus 

they are not likely to integrate with technology like biometric 

systems (Kariuki, 2004). Lack of managerial support leads to lack 

of finances for installation and implementation. 

           Training – This plays a critical role on ICT 

implementation. This is because people are informed and are 

aware of the value added by technology advancement and this 

leads to more acceptance of biometric system in schools. Tedre 

(2004) stated that there is need of teachers learning ICT first before 

integrating them in the curriculum of education thus making ICT 

simple to implement and adopt. 

           Anti – spoofing capabilities - As biometric attendance 

systems become popular and widely used, malicious users may 

gain accessibility to the system thus causing possible direct 

attacks. These attempts are referred as spoofing attacks. Therefore, 

secure anti-spoofing protection is a necessity for the school so as 

to have the capability for the right biometric modality. 

           Acceptability - For a successful biometric management 

installation, user acceptance is required. Some of the biometric 

technologies may have a stigma related with them such as 

fingerprints and criminality which can have a negative impact on 

user perception in certain cultures. Understanding which 

modalities are allowed versus those which may cause user 

acceptance issues is important. 

           Cost-effectiveness - In choosing the best and most 

effective biometric hardware modality, cost is a crucial factor to 

consider. Based on the available technology and hardware 

characteristics, some modalities can be more cost effective than 

others. It’s therefore important to recognize that an initial 
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investment in biometrics can and is quite often recouped in a short 

period of time to achieve a fast Return on Investment (ROI). 

 

2.8 Other authors related work and findings 

           This section conceptually illustrates the critical review of 

the works and attempts by different authors in details and 

highlights their main-findings and technology used. These works 

main aim is to determine and eliminate the lack for the traditional 

methods and techniques regarding attendance management 

systems. Whereby the majority of articles have focused on 

developing such systems to support academic facilities in 

education (Arif, 2018). 

 

2.7 Research Gap 
           Biometric system technology is a very important 

technology used for tracking time attendance for employees 

(Smart Cart Alliance Identity Council, 2007). Oloyede et al. 

(2013) did a research on use of biometric technology to manage 

absenteeism of staffs but the research did not mention any 

software to address the problem of attendance. Therefore this 

study will help us know the challenges of the current method of 

monitoring absenteeism and how the use of biometric system can 

be of help to solve those challenges. 

 

2.8.1 Conceptual Framework 
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III. RESEARCH DESIGN AND METHODOLOGY 

           This section presents the research design, target population, 

the procedure followed in data collection and the techniques used 

in data analysis. 

 

3.1 Research Design 

           The type of the research design to be used will be 

descriptive research. This is a type of research, which is structured 

and precisely intended to gauge the features stated in research 

questions. This research will focus on the raw data collected from 

the respondent who will be given the questionnaires to fill out the 

questions relating to the topic, during the actual social survey. All 

staff members at Karuri high school will be the respondents of the 

questionnaire hence suiting the need for the research. 

 

Target Population 

           The study population was the 1 principals, 2 deputy 

principal, 60 teachers and the 10 heads of departments at Karuri 
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high school. The study included the principal because he is the 

overseer of the teachers’ attendance in the school. The heads of 

departments were included because they manage the operations in 

their various departments including checking the teachers 

attendance while the teachers were included because they are the 

once who use the biometric system. 

 

Sampling Technique 

           This study involved the staff of the school that included the 

principal and the deputy principal, heads of department and the 

teachers in the study led to gathering of information that covered 

the findings on adoption of biometric system to manage teachers’ 

absenteeism for improvement of teacher’s performance. The 

principal and the deputy principal were purposively sampled while 

the teachers were sampled using simple random sampling. The 

heads of department selected had to meet the inclusion criteria 

required by the study through answering questions which were in 

questionnaire. 

 

Data collection procedure 

           The procedure was conducted in the year 2019 where the 

researchers issued questionnaires to the respondents in Karuri 

High School. In this process, the interviewers personally 

conducted this survey and each staff was requested to fill out the 

questionnaire. The structured questions were for the researchers to 

get to know their views concerning the topic under discussion; 

only close-ended questions were used. As soon as the process is 

complete, the filled questionnaires were collected for data 

analysis. 

 

IV. RESULTS AND DISCUSSION 

4.2.1 Distribution by gender 

           The study sought to establish the distribution by gender of 

the respondents in selection of the sample. It was observed that 

majority (60%) of the respondents were male while 40% of the 

sample were female. This was interpreted to mean that more males 

than females make the population of teaching staff at Karuri High 

School. 

 

Figure 1. Distribution by gender 

40%

60%

Male

Female

 

Source: Author data 2020 

 

4.2.2 Distribution by Age Bracket 

           The respondents were asked to provide data on their age 

brackets. The age bracket was important so as to compare the 

different age groups whereby there might be difference in 

biometrics knowledge with participants’ ages where the older 

might be more informed than the participants’ younger 

participants. While very old participants might face challenges 

with the use of biometrics when compared to the participants who 

were younger. The research indicated that, 62 percent of the 

respondents were of ages between 31-40 years, 20 percent were of 

ages between 41-50 years, while 14 percent were between 20-30 

years. The age brackets was found to influence the kind the 

teachers’ ability to use the biometric system. 

           Abdelbury (2011) conducted a research to different age 

groups whereby from his results he noted that there is difference 

in biometrics knowledge with participants aged between 29 and 

39 years being more informed than the participants between the 

age of 18 and 28 years. While older participants above 51 years 

faced challenges with the use of biometrics when compared to the 

participants between 18–28 years of age. 

 

Table 2. Distribution by age bracket 

 

 Age bracket Frequency Percentage 

 20-30 years 8 14 

 31-40 years 35 62 

 41-50 years 11 20 

 >51 years 3 4 

 Total 57 100 

Source: Author data 2020 

 

4.2.3 Distribution by duration in teaching profession 

           The respondents were asked to provide data on the number 

of years in the teaching profession. The number of years was an 

indication of the experience the respondents had in understanding 

the adoption of biometric system to manage teachers absenteeism 

and for improvement of teachers performance. The research 

revealed that, 19 percent of the respondents had 1 – 2 children, 22 

percent had 3 – 4 children, while the majority 48 percent had 

between 4 – 9 children. The level of experience was found to 

influence the level of understanding of the respondents of the 

adoption of biometric system to manage teachers’ absenteeism for 

improvement of teachers’ performance, the level of understanding 

of those with a more number of experience in the teaching 

profession was higher and hence were more productive in terms of 

data collection. 
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Figure 2. Length of time in the teaching profession 
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 Source: Author data 2020 

 

4.3 Results on the current methods used in schools in 

monitoring teacher’s absenteeism 

           The respondents were asked to provide data on the current 

methods used in schools in monitoring teachers’ absenteeism. The 

study asked this questions in order to find out the difference 

between the traditional methods used by schools and the biometric 

system. The research revealed that (68%) of the respondents 

indicated that they used attendance register while 22 percent 

revealed that they used impromptu visits by the principal. Also the 

research revealed that 10 percent of the respondents used class 

prefects’ records in checking the teachers’ attendance. The 

research revealed that there are various other methods other than 

the biometric system used to check the teachers’ absenteeism. 

Different schools have different approaches to record attendance 

of students and staffs across the world (Shoewu, Olaniyi & 

Lawson, 2011); Manual system is one of these approaches used to 

acquire the attendance of employees and srudents in education 

sectors. 

 

 

Table 3. Current methods used in schools in monitoring teachers’ absenteeism 

 

Current methods Frequency Percentage 

Attendance register 39 68 

Impromptu principal visits to staffroom 12 22 

Class prefect records  6 10 

Total 57 100 

Source: Author data 2020 

 

4.4 Results on the challenges faced in the use of the traditional 

methods 

           The respondents were asked to provide data on the 

challenges they faced in the use of the traditional methods. 72 

percent of the respondents indicated that one of the challenges of 

using the traditional methods was teachers signing for others, 12 

percent of the respondents revealed the challenge to be ineffective 

policies while 8 percent indicated the challenge of traditional 

method to be loss of books. Also the study revealed that 8 percent 

of the respondents had a challenge of lack of motivation from 

students. The study revealed that traditional methods had many 

challenges in checking of teachers’ attendance and therefore this 

negatively influences the teacher’s performance. 

 

           Abdelbury (2011) argues that the confidence of the high 

quality of information generated from biometrics, how easy it is to 

use, the value-added by biometrics and the technological intent 

were all related to the education level. Thus if the education level 

is low the person will be resistant to adopting the technology. 

 

Table 4. Challenges faced in the use of the traditional 

methods 
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Challenges faced Frequency Percentage 

 Teachers signing for 

others 

42 72 

 Loss of books 4 8 

 Ineffective policies 7 12 

 Lack of motivation 

from students 

4 8 

 Total 57 100 

Source: Author data 2020 

 

4.5 Results on the benefits of using biometric system to 

manage teacher’s absenteeism in schools 

           The respondents were asked to provide data on the benefits 

of using biometric system to manage teacher’s absenteeism in 

school. A majority (80%) of the respondents indicated that one of 

the benefits of using biometric system was security of attendance 

tracking, 13 percent of the respondents revealed its flexibility and 

convenience and 5 percent indicated the benefit of time saving. 

Also the study revealed that 2 percent indicated that biometric had 

the benefit of being easily integrated with other systems. The study 

revealed that biometric system had a lot of benefits that schools 

can realize if the adopt it in managing teachers’ absenteeism and 

for improvement of teachers’ performance. 

           A research conducted in Ghana, showed that biometric 

attendance system holds very good prospect for the management 

of attendance of teachers employed by the government and they 

were happy to announce that teacher absenteeism in Ghana had 

declined from 27 percent to 11% (www.thebftonline.com, 2014). 

They also realised that the availability of the system is very 

dependent on the strength and speed of the GSM network 

technology adopted. That infers that its use can be limited in this 

regard (Charles, 2009). 

 

Table 5. Benefits of using biometric system 

 

Benefits of using 

biometric system 

Frequency Percentages 

 Time saving 3 5 

 Security of attendance 

tracking 

45 80 

 Flexibility and 

convenience 

7 13 

 Can be easily 

integrated with other  

systems 

2 2 

 Total 57 100 

Source: Author data 2020 

 

4.6 Results on the factors affecting schools from using 

biometric systems 

           The respondents were asked to provide data on the factors 

affecting schools from using biometric systems. A large number 

52 percent of the respondents indicated that lack of infrastructural 

resources was a factor that affected their school from using 

biometric systems. Another 30 percent of the respondents revealed 

that lack of administrative support hinders them from adopting the 

biometric systems. Also the study revealed that 10 percent of the 

respondents indicated that inadequate policies affected their use of 

biometric systems. A few (8%) indicated that training was a factor 

affecting their school from using biometric systems. The study 

revealed that there were various factors that influence the schools 

adoption of a biometric system in managing teachers’ 

absenteeism. 

 

           This finding is supported by Tedre (2004) who revealed 

that training plays a critical role on ICT implementation. This is 

because people are informed and are aware of the value added by 

technology advancement and this leads to more acceptance of 

biometric system in schools. He stated that there is need of 

teachers learning ICT first before integrating them in the 

curriculum of education thus making ICT simple to implement and 

adopt. 

 

Table 6. Factors affecting schools from using biometric systems 

 

Factors affecting schools from using biometric systems Frequency Percentages 

 Inadequate policy 6 10 

 Lack of infrastructural resources 29 52 

 Lack of administrative support 17 30 

 Training 5 8 

 Total 57 100 

Source: Author data 2020 

 

4.7 Development and validation of an adoption framework 

for biometric system 

           Respondents were asked if they would recommend the 

school to adopt use of biometrics system to manage absenteeism 

among teachers and responded as indicated in Figure 4.3.  The 

respondents highly recommended the adoption of biometric 

system in managing teachers absenteeism with 28 (90%)  

affirming the need and only 4 (10%) negating the need of adopting 

biometric system quoting ‘lack of internet connectivity and lack 

of requisite ICT training in teachers to effectively adopt biometric 

system.’ 
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Figure 3. Recommend the school to adopt use of biometrics system to manage absenteeism among teachers 
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Source: Author data 2020 

 

           The study sought to develop and validate an adoption 

framework for biometric system. To achieve the objective four of 

this study the following function was used. 

Y = F1…6(X1…6) 

Where:   

Y is the dependent variable 

F = Independent variable 

X = Intervening variables 

F1 = Administrative support, F2 = Training, F3 = Accessibility, F4 = 

Cost effectiveness, F5 = Inadequate policy, F6 = Availability of 

technology 

X1 = Lack of ICT infrastructure, X2 = Lack of administrative 

support, X3 = ICT sensitization, X4 = Cost of ICT, X5 = Time and 

effort, X6 = ICT policy. 

 

V. CONCLUSION  

           This study highlights the impact of adopting biometric 

system in managing teachers’ absenteeism in improving the 

teachers’ performance. This traditional ways the schools used in 

managing teachers absenteeism included attendance register, 

impromptu visits by the principal and the class prefects’ records 

in checking the teachers’ attendance. The challenges faced in the 

use of the traditional methods include teachers signing for others, 

ineffective policies and the loss of books. Also there is lack of 

motivation from students. The study revealed that traditional 

methods had many challenges in checking of teachers’ attendance 

and therefore this negatively influences the teacher’s performance. 

The study revealed that biometric system had a lot of benefits that 

schools can realize if the adopt it in managing teachers’ 

absenteeism and for improvement of teachers’ performance. The 

benefits of using biometric system was security of attendance 

tracking, its flexibility and convenience and the benefit of time 

saving. Also the study revealed that biometric had the benefit of 

being easily integrated with other systems.  

 

Lack of infrastructural resources was a factor that affected the 

school from using biometric systems. Lack of administrative 

support hinders them from adopting the biometric systems. Also 

the study revealed that inadequate policies affected their use of 

biometric systems. Training was also a factor affecting their 

school from using biometric systems. The study revealed that there 

were various factors that influence the schools adoption of a 

biometric system in managing teachers’ absenteeism. 

 

VI. RECOMMENDATION 

i. The school management should create an suitable 

policies that will encourage the integration of biometric 

system in managing the teachers absenteeism. 

ii. Provide adequate resources to purchase the biometric 

system in school.  

iii. The government should through the ministry of 

Education should train the teachers on the use of 

biometrics and their importance in improving the 

performance in schools. 
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Abstract- Introduction: Fundus examination is the first and 

foremost step in the diagnosis of vision conditions like diabetic 

retinopathy, cataract, corneal opacity and vitreous infection. But 

the fundus examination requires considerable experience and is 

subject to human errors. Artificial intelligence (AI) based analysis 

of fundus images of retina can be an answer to this problem. AI 

can be used even in the remotest areas where expert 

ophthalmologists are not available. Sevamob provides artificial 

intelligence enabled healthcare platform to organizations. It uses 

deep learning for image recognition, machine learning for triaging 

and computer vision for object counting. AI models of various 

medical conditions are first trained in the software from 

anonymized image data procured from various sources. To 

determine the accuracy of AI based point-of-care screening 

solution for fundus images of retina, an android smartphone / 

tablet with Sevamob app and a low end fundus camera were used. 

The system was operated by a nurse or a technician with minimal 

training 

        Methods: Fundus images of retina from clinically suspected 

diabetic retinopathy ,cataract, corneal opacity, vitreous infection 

and membrane hemorrhage were included in the study. 

        Results: Out of 151 fundus images, an expert 

ophthalmologist determined that 46 were negative, 53 were 

positive for diabetic retinopathy and 52 were positive for blur, 

which indicated the presence of one of more of the following 

conditions - cataract, corneal opacity, vitreous infection, 

membrane hemorrhage or obstruction in the eye. These fundus 

images were also analyzed by the AI system. The sensitivity and 

specificity of AI based system was 86.79% and 91.30% for 

diabetic retinopathy and 57.69% and 91.30% for blur. 

        Conclusion: This shows that Sevamob’s AI based system 

can be very useful to screen for conditions like diabetic 

retinopathy, cataract, corneal opacity, vitreous infection and 

membrane hemorrhage and has the potential to replace an expert 

ophthalmologist in the future. Sensitivity and specificity also 

depend on the threshold used by our AI system. 

 

Index Terms- Diabetic retinopathy, cataract, artificial 

intelligence, fundus images examination 

 

To, 

The Editor 
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           I am submitting an original article manuscript titled “Artificial Intelligence based analysis of fundus images of retina to screen 

for diabetic retinopathy and cataract in North India: A pilot study to know the efficacy of the software ” for your consideration. 

           Sevamob provides artificial intelligence enabled healthcare platform to organizations in India, southern Africa and the US. It uses 

deep learning for image recognition, machine learning for triaging and computer vision for object counting.  

           Diabetic retinopathy and cataract are common in these countries and due to lack of expert ophthalmologists, timely diagnosis is 

difficult. To overcome this issue, we have developed an artificial intelligence based system to screen for diabetic retinopathy, cataract , 

corneal opacity and vitreous infection in the fundus images of retina, simply with the help of technician or nurse. 

           We performed the above-mentioned study and came out with some interesting findings which we would like to publish in your 

esteemed journal. These findings could be applied by the clinicians right away and help screen for medical conditions in remote areas 

where ophthalmologists are not available. 
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Dr Ankit Agarwal  
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I. INTRODUCTION 

undus examination is the first and foremost step in the 

diagnosis of diabetic retinopathy, cataract, corneal opacity and 

vitreous infection. But the fundus examination requires 

considerable experience and is subject to human errors. Also, in 

remote areas, due to lack of ophthalmologists, timely diagnosis is 

not possible. Artificial intelligence (AI) based analysis of fundus 

images of retina can be an answer to this problem. AI can be used 

even in the remotest areas where expert ophthalmologists are not 

available. 

         The use of artificial intelligence in medicine is currently of 

great interest.[1,2,3,4] The diagnostic and predictive analysis of 

medical photos, for instance, photographs of retina[6] and skin 

lesions, microscopic pathological images[8-10] and radiological 

images. are one of the clinical practice fields where artificial 

intelligence is expected to have a major influence.[5-13].This 

potential usefulness is largely due to advances in deep learning 

with artificial deep neural networks (NN),which consist of a stack 

of multiple layers of artificial neuronal links that loosely simulates 

the brain’s neuronal connections, and methods specialized for 

analysis of images, such as the convolution neural network, a 

particular form of deep neural network that conceptually mimics 

the visual pathway [11,14,15]. Adoption of artificial intelligence 

tools in clinical practice requires careful, meticulous confirmation 

of their clinical performance and utility before the adoption. The 

solution presented here empowers the ophthalmologists to gain an 

appreciation of and enable the assessment of the appropriateness 

of the AI system for diagnosis. We have also shown that current 

AI systems can aid in the timely diagnosis of medical conditions 

in resource constraint setting of developing countries like India. 

The use of artificial intelligence-based diagnosis and data 

regarding the same is scarce to our best knowledge. 

         Sevamob provides artificial intelligence enabled healthcare 

platform to organizations. It uses deep learning for image 

recognition, machine learning for triaging and computer vision for 

object counting. AI models of various medical conditions are first 

trained in the software from anonymized image data procured 

from various sources. The software can then be used to screen for 

these medical conditions in new samples. The system can work 

fully off line in last mile, low resource settings. We therefore 

planned this study with the aim to evaluate AI for identification of 

diabetic retinopathy, cataract, corneal opacity and vitreous 

infection.21] 

 

II. METHODS 

         This study is a retrospective observational study and this 

study was done at three Sevamob pop-up clinics at Lucknow, 

Jharkhand and Rajasthan, India. Fundus images of retina from 151 

patients, who were suspected to have diabetic retinopathy, 

cataract, corneal opacity and vitreous infection, were taken to do 

this study. To determine the accuracy of AI based point-of-care 

screening solution for fundus images of retina, an Android 

smartphone/tablet with Sevamob app and a low end fundus camera 

were used. The system was operated by a nurse or a technician 

with minimal training. Nurse / technician takes fundus image from 

camera and the AI system uses deep learning to match patterns for 

diabetic retinopathy or blur in the images. System also takes into 

account if patient is diabetic etc. Detection of diabetic retinopathy 

and blur was done onsite by Sevamob AI which worked fully 

offline on mobile and could be synced with the cloud once the 

network was available. A threshold of 70% was used to consider 

an image positive for a medical condition. An expert 

ophthalmologist determined if the images had diabetic retinopathy 

or blur. The evaluation of true positive, true negative, false 

positive and false negative was done based on the comparison 

between the expert’s opinion and the AI result. 

 

III. RESULTS 

         We analyzed 151 fundus images of retina for diabetic 

retinopathy, cataract, corneal opacity, and vitreous infection, as 

shown in table 1. Out of 151 fundus images, an ophthalmologist 

determined that 46 were negative, 53 were positive for diabetic 

retinopathy and 52 were positive for blur, which indicated one or 

more of the following conditions - cataract, corneal opacity, 

vitreous infection, membrane hemorrhage or obstruction in the 

eye. Based on these findings ‘sensitivity, specificity, positive 

predictive value, negative predictive value, likelihood ratio of AI 

based system was calculated. These are depicted in table 1, 2 &3. 

  

F 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10151
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020    

          448 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10151    www.ijsrp.org 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1. Results of fundus examination by an ophthalmologist 

 

 

 

 

 

 

 

 

Output of Vision AI 

 True positive False negative True negative False positive 

Diabetic Retinopathy 46 7 42 4 

BLUR 
(Cataract, Corneal 
opacity, Vitreous, 

Obstruction in the eye.) 

30 22 42 4 

 

Table 2. Results of analysis for Vision AI 

 

Analysis of Ophthalmologist 

Sample Test Positive Negative 

 
 

Fundus images 
of retina 

Diabetic Retinopathy 53 46 

Blur (Cataract, Corneal opacity, 
Vitreous (infection, membrane, 
hemorrhage), Obstruction in the eye.) 

52 46 
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Table 3. Diagnostic parameters for Vision AI 

Diagnostic parameters  Value 

Diabetic Retinopathy 

Value Blur  

(Cataract, Corneal opacity, Vitreous or 

Obstruction in the eye.) 

Sensitivity  86.79% 57.69% 

Specificity  91.30% 91.30% 

Positive Likelihood Ratio 9.9 6.6 

Negative Likelihood Ratio  0.144 0.46 

Disease prevalence    

Positive Predictive Value  92% 88.23% 

Negative Predictive Value  85.71% 65.62% 

Accuracy  88.88% 73.46% 
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Image 1 and 2 show the probability of Diabetic retinopathy and Blur image in AI analysis 

 

 
 

Image 1: Shows the marked area for diabetic retinopathy on the basis of 99% hard exudates and 98% hemorrhage in AI analysis 

 

 
 

Image 2: Shows the marked area for Blur with 97% to 99 % probability in AI analysis 
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IV. DISCUSSION 

          In this pilot study, we have analyzed 151 fundus images of 

retina by AI system. The sensitivity and specificity were found to 

be good. This shows that this particular AI system may be very 

useful for analysis of fundus images of retina and can replace an 

ophthalmologist in the future. Sensitivity and specificity of AI also 

depend on the threshold set for the AI system used. In our study 

this threshold was set at 70% and this was decided after training 

and internal testing of samples at different thresholds of 5% 

intervals (50%-80%). We found optimal sensitivity and specificity 

at 70% threshold. It should be noted that this system is based on 

self-adjusting neural networks that adjust themselves to a 

boundary to which the input data and its outcome must convert. 

To our understanding the meaning of a self-learning classification 

system adjusts the "rules" to a given final outcome. At higher 

threshold, there were too many false negatives. At lower threshold, 

there were too many false positives. It finds appropriate that the 

implementation of an automated diagnosis or pre-screening 

system consists of several modules that should work 

independently from each other. To start with, the image should be 

of good quality. The system has used various enhancement 

techniques for the fundus images and a segmentation algorithm is 

developed to automate the process of detection of diabetic 

retinopathy and blur. Shape features extraction technique has been 

implemented to extract various shape features and finally for 

classification, the support vector machine was used as a pattern 

recognition tool to classify the objects in fundus images of retina. 

To the best of our knowledge such AI based pilot study for these 

set of medical conditions has never been done before in India or 

elsewhere in the world.  

         Gulshan et al. were the first to report the application of Deep 

learning for DR identification [23]. They used large fundus image 

data sets to train a convolutional neural networks (CNN) , Deep 

CNN in a supervised manner. They showed that the method based 

on DL techniques had very high sensitivity and specificity, and the 

AUC came up to 0.99 for detecting referable DR [24]. In the past 

two years, a number of DL models with impressive performance 

have been developed for the automated detection of DR [25-27]. 

Additionally, some studies applied DL to automatically stage DR 

through fundus images [26–29], making up the deficiency of 

Gulshan's study that they only detected referable DR but did not 

provide comparable data on sight-threatening DR or other DR 

stages. 

         ML algorithms such as RF and SVM have been applied to 

diagnose and grading cataract from fundus images, ultrasounds 

images, and visible wavelength eye images [30–32]. The risk 

prediction model for posterior capsule opacification after 

phacoemulsification has also been built [33]. 

         The limitation of our study is the small sample size. A larger 

sample size study is  further required to validate our system. 

 

V. CONCLUSION 

          In this pilot study, automated AI based software for 

screening of various medical conditions has been tested. This AI 

based software method reduces screening time and human error. 

The system has an acceptable degree of accuracy, specificity and 

sensitivity.  
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Abstract- This research aims to describe effectiveness of 

Investigation Based Multi Representation (IBMR) model 

learning device with contextual approach to improve student 

problem solving skill in State High School 18 Surabaya in 

material of Newton’s Law. The learning device is being 

developed using 4D design with one group pre-test post-test 

research design. The research data is obtained from result of 

pre-test and post-test of problem-solving skill, student activities 

during learning, and student responses after learning. Result of 

problem-solving skill is then being analyzed using n-gain test 

and paired t-test. Result of research shows that IBMR learning 

with contextual approach is effective to improve student 

problem-solving skill with medium category which is supported 

by student activities during learning that shows a very good 

result and student responses after learning is very positive. 

 

Keywords: Multi representation, contextual approach, physics 

problem solving, physics learning 

 

Introduction 

 Education is one of the most important parts in social 

life. The importance of education is one of the factors to manage 

the education itself so that it results superior human resource. 

Education in Indonesia currently implements curriculum of 

2013 as learning basis. Curriculum of 2013 implements 

learning which is focused on students so that teachers are 

helping in emphasizing students to be more active in the process 

of extracting, discovering, and creating contextual learning 

(Hosnan, 2014). Implementation of 2013 Curriculum is 

adjusted based on needs of 21st century where the aim of 2013 

curriculum is to produce creative, productive, affective, and 

innovative Indonesian human being (Ministry of Education and 

Culture, 2014). Four skills that is corresponding to 21st century 

learning needs are critical thinking and problem solving, 

communication, collaboration, and creativity and innovation.  

It should be known that problem solving skill owned 

by students in Indonesia is still in low category. Since Indonesia 

joined PISA in 2000, score of PISA in science aspect obtained 

by Indonesia have never reached the International average score 

(OECD). Newest result of PISA 2018 shows that Indonesia 

obtained score of 396 while the International average score is 

500. Students skill in science problem-solving is still in the first 

level (OECD, 2019). Based on that information, it can be said 

that skill of Indonesian students in science problem-solving is 

still at the limit of memorizing simple knowledge (Wulandari 

& Solihin, 2016).  

Low problem-solving skill of Indonesian students is 

also known based on result of observation at State High School 

18 Surabaya when given student worksheet which is developed 

based on science process skill in physics learning. The result 

shows that average value obtained by students is still below 75 

(minimum completeness criteria score). Student difficulties are 

found in determining variable, interpreting and analyzing data 

from one representation to other representation. 

Previous research shows that the factor of low student 

problem solving skill is caused by the lack of student 

understanding towards material concept (Reddy & 

Panacharoensawad, 2017). Most students are not able to 

connect the concept and physics problems given (Ince, 2018). 

The lack of student concept understanding one of which is 

caused by the low student representation skill (Nguyen & 

Rebello, 2010; Siswanto, Susantini, & Jatmiko, 2016; Theasy, 

Wiyanto & Sujarwata, 2018). By using multi representation in 

physic learning can help students to focus in physics concept 

and effective to help students in solving problems (Maries, 

2013; Hill & Sharma, 2015; Carroll, 2018). So that it needs 

efforts for students to become trained in using multi 

representation in physics learning. 

Investigation Based Multiple Representation (IBMR) 

is one of the learning model which is developed to improve 

problem solving skill from result of investigation using multi 

representation. IBMR learning model has five syntax, which are 

(a) orientation, (b) investigation, (c) multi representation, (d) 

application, (e) evaluation (Siswanto, Susantini, & Jatmiko, 
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2016). Indicator of problem solving is adapted based on Polya’s 

problem solving, which are understanding the problem, making 

solving plan, conducting the plan, checking and evaluating. 

Polya’s problem solving is chosen because it can help students 

to solve the problems efficiently (Gopinath & Lertlit, 2017). 

The problem is given using contextual approach so that it can 

encourage students to connect concept with daily life 

(Kurnianingsih & Susilaningsih, 2017). Problem solving 

process used is adjusted based on science process skill. 

 

Method 

 This research used IBMR model with contextual 

approach to improve physics problem solving skill. The 

learning device was developed using 4D design with one group 

pre-test post-test research design. Before being implemented, 

the learning device which was being developed had passed 

validation phase with very valid category. The learning device 

was then being implemented in grade X MIA 1 and X MIA 3 in 

State High School 18 Surabaya with total 54 students. The data 

was obtained from result of problem-solving skill test, student 

activities, and student responses. Result of student problem 

solving skill was analyzed using n-gain test and paired t-test. 

 

Result and Discussion 

Analysis of Problem-Solving Skill Test  

Problem solving skill test is given to students before 

learning (pre-test) and after IBMR model learning is 

implemented with contextual approach (post-test). Result of 

pre-test and post-test analysis is presented in Table 1. 

Table 1. Result of pre-test post-test and n-gain 

analysis 

Grade 

Number 

of 

students 

Problem solving 

skill test 
Criteria 

N-

gain 
Criteria 

X MIA 

1 
28 

Pre-test 41.25 Sufficient 
0.48 medium 

Post-test 69.21 Good 

X MIA 

3 
26 

Pre-test 45.88 Sufficient 
0.42 medium 

Post-test 68.81 good 

 

Table 1. Shows that average score of pre-test in both 

classes are in range of 41≤ 𝑆𝑢𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 ≤60  so that result of 

pre-test in both classes in in sufficient category, while average 

score of post-test in both classes are in range of 61≤ 𝐺𝑜𝑜𝑑 ≤80  

so that result of post-test in both classes are in good category 

(Arikunto, 2014). Then n-gain test was conducted to find out 

the improvement amount of test scores. Table 1 shows that n-

gain score in both classes are in range of 0.30≤n-gain<0.70 so 

that test score improvement after IBMR model learning with 

contextual approach is implemented is in medium category 

(Hake, 1998). Learning device is said as effective if in both 

classes which tested obtained n-gain score with minimum 

medium category (Meltzer, 2002).  

This result is in line with research conducted by Siswanto, 

Susantini, & Jatmiko (2018) which shows that improvement of 

student representation skill after multi representation learning 

is implemented obtained medium category. Permadi & 

Setyaningsih (2017) in their research also stated that 

improvement of student critical thinking skill after contextual 

based multi representation module is implemented in material 

of static fluid obtained medium category. Ariandini (2019) in 

her research stated that improvement of problem-solving skill 

after IBMR learning model is implemented is in medium 

category. Yuliana (2019) in her research stated that 

implementation of IBMR model can improve student creative 

thinking skill in medium category. 

 

Table 2. Result of normality test and homogeneity test 

Grade 

Normality Test Homogeneity test 

Shapiro- Wilk 
Normally F Sig. 

Homoge

-neous Statistic df Sig. 

X MIA 

1 
.982 28 .903 

Yes .439 .920 Yes 
X MIA 

3 
.959 26 .378 

 

Table 3. Result of paired t-test 

Grade 

Number 

of 

students 

t 
Sig. (2-

tailed) 
Decision 

X MIA 1 28 -19.612 .000 Rejected H0 

X MIA 3 26 -12.634 .000 Rejected H0 

 

Next, normality test and homogeneity test are 

conducted in n-gain score as requirement of paired t-test. Result 

of normality test and homogeneity test are presented on Table 

2. which shows that asymp.sig value in both classes is >0.05 

with decision of rejected H0 so that data in class X MIA 1 and X 

MIA 3 is normally distributed and homogeneous. Next, paired 

t-test is conducted to find out whether there is significant 

difference between pre-test value and post-test value. Table 3 

shows the result of paired t-test which shows that asymp.sig 

value in both classes is <0.05 then the decision is rejected H0 

which means that there is value difference between pre-test and 

post-test. t value on Table 3 is negative so that it can be said that 

value after IBMR model learning with contextual approach is 

implemented is better than before it is implemented. 

 

Table 4. N-gain average scores of each indicator of 

problem-solving skill in grade X MIA 1 

Indicator 

X MIA 1 N-

gain 
Criteria 

Pre-test Post-test 

Score Score   

Understanding the problem 46.75 65.25 

0.47 Medium 

Making solving plan 34.00 62.17 

Conducting the plan 27.83 52.50 

Checking and evaluating 33.75 53.25 

Average score 35.58 58.29 

 

Table 4. N-gain average scores of each indicator of 

problem-solving skill in grade X MIA 3 

Indicator 

X MIA 3 N-

gain 
Criteria 

Pre-test Post-test 

Score Score   

Understanding the problem 39.50 61.50 

0.38 Medium 

Making solving plan 38.17 58.33 

Conducting the plan 29.17 46.33 

Checking and evaluating 38.00 51.00 

Average score 36.21 54.29 
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Table 4 and Table 5 shows N-gain average scores of 

each indicator of problem-solving skill in grade X MIA 1 

amounted 0.47 and in grade X MIA 3 amounted 0.38. Where in 

both classes obtained average scores in range of 0.30≤N-

gain<0.70 so that it can be said that improvement of 

each problem-solving skill indicator in both classes are in 

medium category (Hake, 1998). Result of post-test for several 

aspects in both classes there is sufficient criteria, this is caused 

by several factors which are students are still not familiar to 

implement and connect each problem-solving indicator with 

physics concept. In addition, it needs long time to train each 

problem-solving indicator to students. 

 

Analysis of Student Activities  

Table 4 and Table 5 shows n-gain result of grade X 

MIA 1 and X MIA 3 based on problem solving indicator where 

n-gain score of both classes are in range of 0.30≤N-gain<0.70 

which means that the improvement in each problem solving 

indicator is in medium category (Hake, 1998). 

 

Table 6. Result of student activities in grade X MIA 1 

and X MIA 3 

Indicator 
X MIA 1 X MIA 3 

M1 M2 M3 M1 M2 M3 

Orientation 3.38 3.38 3.63 3.63 3.88 4.00 

Investigation 4.00 4.00 4.00 3.67 3.67 3.83 

Multi 

representation 

3.50 3.50 3.50 3.50 3.50 3.50 

Application 3.00 3.00 4.00 4.00 4.00 4.00 

Evaluation 4.00 4.00 4.00 4.00 4.00 4.00 

Average score  3.72 3.84 

Category Very Good 

 

M= Meeting 

 

Table 6 shows the score result of student activities 

which are observed during the learning process in three 

meetings. Score obtained in grade X MIA 1 and X MIA 3 is in 

range of 3.60 ≤ 𝑆𝐵 ≤4.0 which means that student activities 

during learning using IBMR model with contextual approach is 

in very good category (Ratumanan & Laurens, 2011). One of 

the effectiveness indicators of a device is seen from observation 

process of student activities during learning (Goe, Bell, & 

Little, 2008; Slavin, 2009).  

Result of analysis on student activities obtained 

supports the previous research which said that student activities 

during learning using IBMR model runs in very good category 

(Siswanto, Susanti, & Jatmiko, 2016; Ariandini, 2019). In 

addition, Yuliana (2019) also stated that student interaction 

during learning using IBMR model is well-implemented. 

 

Analysis of Student Responses  

To find out how is student responses during learning 

process using IBMR then students are asked to fill in the 

questionnaire containing several aspects in the form of how is 

student interest and student renewal towards learning device 

which is being developed. Questionnaire is given to 54 students 

and obtained percentage average result in each indicator of 

77%. Where the percentage obtained in is range of 76≤SP≤100 

so that it can be said that student responses towards IBMR 

learning model with contextual is in very positive category 

(Riduwan, 2010). 

Conclusion 

Based on result of research obtained, it shows that IBMR model 

learning device with contextual approach is effective to 

improve student problem-solving skill with medium category. 

In addition, it is supported by student activity during learning is 

very good and student responses during learning is very 

positive. 
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Abstract- Despite the fact that State Corporations have been 

established internationally to support Governments efforts, their 

performance continue to be a major concern in most countries. 

Research has shown that strategic planning is one of the tools that 

organizations can employ to enhance their performance. The need 

to link strategic planning with performance has become crucial for 

organizations seeking superior performance. However, there has 

been no rich literature linking the two. To better understand this 

relationship, this study was underpinned on resource based view 

theory and was guided by cross sectional research design. The 

theoretical models and hypothesis in the study were tested based 

on data gathered from 102 respondents that were randomly 

selected from a population of 200 State Corporations in Kenya. 

The results of correlation indicated that for any improvement in 

strategic plan, there was a corresponding improvement in the 

performance composite score and vice versa. Regression analysis 

results revealed that the predictor variable explained 20% of the 

variance in dependent variable. From these findings, the study 

recommended that State Corporations should develop strategic 

plans and implement them to realize better performance. 

 

Index Terms- Corporate performance, State Corporations, 

Strategic Planning, Strategic Plan Implementation. 

 

I. INTRODUCTION 

1.1 Background  

o support social economic development globally, Fourie 

(2014) pointed out that most Governments have established State 

Corporations which are also known as State Owned Enterprises 

(SOEs). In Africa, the SOEs were mainly started in the 1960s after 

most countries attained their independence while in some isolated 

cases such like Ghana, State Corporations were established before 

independence and have continued to increase rapidly. Michael 

(2002) noted that the number of State Corporations in Tanzania 

increased from 42 in 1967 to 425 in 1984 while Simpson (2013) 

stated that in Ghana, State Corporations rose from 4 in 1957 to 53 

in 1960. Despite the growth in number, majority of the State 

Corporations have performed poorly in many countries including 

South Africa (Kanyane & Sausi, 2015) and Tanzania (Michael, 

2002). This impelled restructuring of these corporations. For 

example, in Ghana, the economic recovery programme was started 

in 1983 to facilitate divestiture of the State Corporations. 

 

 In Kenya, the appearance of State Corporations has undergone the 

same process as in other African countries. The history of SOEs 

can be traced back to independence. Some of the corporations that 

were established in the early 1960s include Agricultural 

Development Corporation (ADC), Industrial Development Bank 

(IDB), Housing Finance Company of Kenya (HFCK) and 

Agricultural Finance Corporation (AFC).  Several policy 

guidelines and laws have been enacted by the Government to 

facilitate establishment and proper functioning of these 

corporations. The Sessional Paper Number 10 was published in 

1965 to speed up state involvement in public investment (RoK, 

1965). On 1st November 1986 the State Corporation Act Cap 446 

of was enacted to guide the establishment and functioning of State 

Corporations in the country (RoK, 2012).  

           Additionally, the Government of Kenya introduced 

performance contracting in 2004 to improve performance of State 

Corporations. This is a negotiated contract between the 

Government and the management of State Corporations (Ochieng, 

2010). The contract spells out the obligations of both parties and 

milestones. Njiru (2008) highlighted the main challenges affecting 

State Corporations in Kenya as; insufficient financial resources, 

prolonged procurement process, maintenance of infrastructure, 

HIV/AIDS and poor institutional frame work. Other problems that 

have been pointed out include lack of clarity on the role of State 

Corporations, fast change in global infrastructure, weak linkage of 

State Corporations and national goals, deprived policy 

coordination, weak governance, poor governance boards, bloated 

boards, political interference, inconsistent  remuneration, weakly 

trained human resource and  poor performance (RoK, 2013).  

 

1.2 Statement of the Problem  

           Performance of Kenyan State Corporations remain 

pertinent for both micro and macro-economic development in the 

country. This sector has the ability to contribute more positively 

to the Kenyan economy than is currently the case.  But to survive 

in a rapidly changing business environment strategic planning is 

necessary. Therefore, it is hoped that by through strategic 

planning, the performance of state corporations in Kenya may be 

enhanced. However, literature on the relationship between 

strategic planning and performance of state corporations in Kenya 

is limited. Thus, the relationship remains blurred. This is the 

rationale for conducting this study.  

 

1.3 Specific Objectives 

T 
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           To establish the influence of strategic planning on 

performance of State Corporations in Kenya. 

 

1.4 Hypothesis 

           There is no significant influence of strategic planning on 

performance of State Corporations in Kenya. 

 

II. LITERATURE REVIEW 

2.1 Resource based view theory (RBV) 

           This theory states that a firms performance is influenced by 

resources available (Madhani, 2010).  The theory was postulated 

in the 1980s with much of the debate about it being held in the 

1990s. Wade and Hulland (2004) defined resources as assets and 

capabilities that enable a firm to capture the market while Priem 

and Butler (2001) argued that while availability of these resources 

is necessary, improvement in a firms’ performance cannot be 

realized without using the resources effectively and efficiently. 

Newbert (2007) has argued that it is not the static resources that 

form the basis of competitive advantage. Rather it is the 

organization capabilities, valuable, non-imitable and substitutable 

resources that make the difference. For these resources to promote 

sustainable competitive advantage, they need to satisfy the value, 

rarity, imitability and non-substitutability (VRIN) criteria 

(Barney, 1991). This will ensure protection and insulation from 

competitors (Brown, 2007).   Gaya and Struwig (2016) opined that 

understanding firms’ competitive advantage would be possible if 

the RBV was merged with the activity based view (ABV) to form 

activity and resource based view (ARBV). Kabue and Kilika 

(2016) pointed out that since resources in most cases are common, 

firms can only achieve competitive advantage through adoption of 

core competencies such as organization culture and values. A key 

strength of this theory is provision of a frame work for sustainable 

competitive advantage and recognition of organization internal 

resources (Jurevicius, 2013).  

           Critics have however argued that the theory is tautological 

(Priem & Butler 2001). This is because it highlights the 

importance of resource to be valuable. It has been argued that a 

resource that is not valuable is useless and hence not a resource. 

Other criticisms are that the theory pays no attention to the product 

market and it is difficult to find a resource that meets the VRIN 

criteria. Further, the rarity concept is obsolete since a resource that 

is valuable, non-imitable and non-substitutable is already rare 

(Hoopes, Malses & Walker, 2003). This theory is relevant to this 

study because it viewed strategic planning as one resource which 

is essential in corporate performance. It is a resource that enhances 

capabilities of a firm. However having a strategic plan may not 

influence corporate performance if this is not implemented 

effectively.   

 

2.2 Strategic planning 

           Strategic plan gives an organization direction towards 

achieving its mission and vision. Rouse (2013) opined that through 

strategic planning process, executives make thoughtful decision 

regarding the organization mission, vision and values as well as 

resource allocation to achieve these goals. The strategic plan 

visualizes what the organization would like to achieve in the future 

(Poister, 2010). Usually, the future may be defined as a period of 

five years or less. During this period the document can be revised 

to capture current trends and events. It is the future goals that 

inform the vision, mission, values, goals and objectives to be 

pursued. Objectives are quantifiable, measurable and time bound 

business needs (Frantz, 2013). From the objectives, the specific 

activities are formulated.  

           This process considers both the macro and micro 

environment (Kaissi, Bengun & Hamiliton, 2008). The macro 

environment constitutes the factors that influence the organization 

externally. These are also referred to as the PESTEL factors and 

include political, economic, social, technological, environmental 

and legal factors (Jurevicious, 2013). Micro environment refers to 

organizational strength, weakness opportunities and threats. Some 

scholars have stated that a strategic plan needs to be implemented 

to attain the full benefits of this process (Poister, 2010). When the 

plan is not implemented, it is as good as no plan. Kaissi et al (2008) 

have used four indicators in measurement of strategic planning. 

These are a comprehensive strategic plan, involvement of 

physicians and involvement of the board as well as the 

implementation of the plan. Song, Im, Bij and Song (2011) have 

used three measures for strategic planning namely existence of a 

strategic plan, implementation and monitoring of the plan. This 

study defined strategic planning as encompassing both the 

development of the strategic plan as well as its implementation in 

line with previous studies. 

 

2.3 Performance of State Corporations  

           Public institutions have been under increasing scrutiny to 

demonstrate impact as well as increased efficiency and 

effectiveness globally (André, 2010). While global consensus on 

performance measurement for public institutions is evident, the 

process of measurement has encountered some challenges. A 

concern has been that the indices used in performance 

measurement for public institutions are heavily borrowed from the 

private sector. Walker (2008) has stated that the use of private 

sector based indices does not reflect the public sector environment. 

This position is reinforced by Anjula (2009) who has argued that, 

public sector is different from private sector and has unique 

distinctive capabilities that are absent from the private sector. 

Berg, Grift and Witteloostuijn (2011) while studying Dutch 

organizations measured performance using the economic position 

of a firm. Gestel, Voets and Verhoest (2012) have used two 

parameters in measurement of performance in public private 

partnerships. These are product performance which is the process 

of conversion of inputs into outputs. The second parameter is 

process performance measured in terms of cooperation, 

partnership and trust. Theil and Leeuw (2002) have argued that 

performance assessment often leads to un-intended consequences. 

Such may include lack of innovation as managers’ focus on 

parameters that would ultimately be measured. Further, Karen, 

Jiju and Susan (2009), argued that performance measurement has 

not improved transparency, accountability and service delivery in 

some countries like United Kingdom. They opine that, this is 

because the pressure for performance has been more external than 

a genuine internally driven desire. This observation prompted 

some scholars to call for a review of the performance management 

process (André, 2010). 

           In Kenya, the Balanced Score Card (BSC) was employed 

to measure performance of public sector institutions (Ministry of 

Devolution and Planning, 2013). This approach lays emphasis on 
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financial and non-financial parameters.  Kirkman, Lowe and 

Young (1999) have recommended this approach in performance 

measurement.  The use of BSC in measurement of performance of 

public institutions is widely recognized even though adoption rate 

is low (Northcott & Taulapapa, 2012). The methodology is one of 

the most comprehensive measures of corporate performance. The 

BSC approach was adopted in this study. 

 

III. RESEARCH METHODOLOGY 

3.1 Research Design 

           The study adopted a cross-sectional design. The approach 

was selected because it is simple, affordable and ensured 

completion of the study within the given time and resource 

constraints. The study was guided by the positivist philosophical 

paradigm which lays emphasis on verifiability of knowledge and 

truth (Philips & Burbules, 2000). Positivists believe that reality is 

external and can be measured using standard scientific tools and 

methods. Additionally, causality can be studied and described 

using scientific methods (Copleston, 2003).  

 

3.2 Study Population 

           The target population for this study was all State 

Corporations in Kenya. The accessible or survey populations were 

the 200 State Corporations that were evaluated during the 

Financial Year 2014/2015.   

 

3.3 Sampling Frame 

           The sampling frame comprised the list of State 

Corporations that were evaluated during the Financial Year 

2014/15 (Ministry of Devolution and Planning, 2014). This had a 

total of 200 State Corporations.   

 

3.4 Sample Size and Sampling Technique 

           The study employed a scientific formula of calculate 

sample size (Mugenda and Mugenda, 2003). The calculated 

sample size was 132 State Corporations. Simple random sampling 

method was used in selection of State Corporations that 

participated in the study.  

 

3.5 Data Collection Instrument 

           An open ended and closed questionnaire was used for data 

collection. Questionnaires are widely used in economic and 

business research (Kothari, 2011). The process of developing the 

questionnaires ensured that the basic principles were observed 

(Kothari, 2011).  

 

3.6 Pilot Study 

           The study questionnaire was pre-tested before adoption 

using a group similar to the study population (Mugenda & 

Mugenda, 2003). The questionnaire was pretested to assess 

understanding, time taken, reliability and validity of the 

instrument. A total of 12 State Corporations were involved in the 

pre-test which represented 8.96% of the sample size.  

 

3.7 Data Processing and Analysis 

           After data collection, all questionnaires were assessed for 

missing data and assigned a number. Coding was undertaken to 

facilitate data entry using statistical package for social sciences 

(SPSS). Data analysis was done using descriptive statistics and 

multiple regressions.  

  

IV. RESULTS 

4. 1 Descriptive Statistics on Strategic Planning 

4.1.1 Strategic Plan Development 

           Out of the 132 respondents sampled 102 responded to the 

questionnaire. An overwhelming majority (97.1%) of the 

respondents had valid strategic plans while a few (2.9%) did not 

have. This finding clearly demonstrates that the government has 

laid a lot of emphasis on development of strategic plan for all State 

Corporations. The study also found out that all state corporations 

involve their workers in the development of strategic plans which 

could probably be explained by the fact that this process is a target 

area in performance contracting which commits all workers. 

Additionally, majority (60.6%) of the respondents reported that 

board members are involved in strategic planning while other 

stakeholders and consultants took part in 30.3% and 28.3% 

corporations respectively. The fact that nearly a third of the 

respondents reported that their board members were not involved 

in strategic planning development is a pointer that state 

corporations need to invite all board members during this process 

so that they can embrace and own it. 

 

4.1.2 Strategic plan implementation 

           There were various methods used to cascade strategic plan. 

Majority (57.6%) of the respondents cascaded strategic plans 

through sensitization forums/meetings, 35.4% used emails and 

memos while a few (27.3%) distributed hard copies. Cascading of 

the strategic plan was also done orally by 44.4% of the 

respondents, 37.4% in writing while a few (19.1%) used both 

means. The study also found out that (74.7%) of the respondents 

reported that cascading was done in the first quarter, 14.1% did it 

during the second quarter while a few (6%) cascaded the plan in 

the third and fourth quarter. 

            Regarding implementation, 41.4% of the respondents 

accomplished between 81% and 100% of the planned activities, 

23.2% accomplished between 61% and 80% of the activities while 

17.2% accomplished between 41% and 60% activities. This 

finding implies that majority of the planned activities in the 

strategic plans are achieved. Again, majority (99%) of the 

respondents involved staff in the implementation of the strategic 

plan. 12.1% of the respondents involved board members while 

9.1% of the respondents involved other stakeholders. Lastly, 

majority (98%) of the respondents reported that strategic planning 

had a positive influence on corporate performance of state 

corporations in Kenya.  

 

4.2 Diagnostic test for study variables 

           Violating statistical assumptions can invalidate statistical 

data results as majority of the statistical tests depend on various 

assumptions to draw conclusions about a sample (Pedace, 2013). 

When these assumptions are not met there may be either Type I or 

Type II error(s) which may invalidate the results of the analysis 

(Osborne & Waters, 2002).  

 

4.2.1 Validity and Reliability of Data 
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           Cronbach’s alpha was computed to determine reliability of 

the data. The predictor variable achieved an alpha value of 0.773. 

The dependent variable achieved an alpha value of 0.9680. This 

was considered an indicator for high reliability as it exceeds the 

0.7 threshold (Fraenkel & Wallen, 2006).  In order to determine 

construct validity, confirmatory factor analysis (CFA) was done. 

Evidence of construct validity was demonstrated by presence of 

both discriminant and convergent validity. None alone is sufficient 

for measuring construct validity (Hair, Black & Babin, 2010). 

 

4.2.2 Test for Suitability of Structure Detection 

           For sampling adequacy of the study, Kaiser-Meyer-Olkin 

(KMO) and Bartlett’s test of sphericity were conducted. The KMO 

value in the study was 0.575 which satisfied the minimum criteria 

suggested by Kaiser (1974). In addition, the prob. value of 

Bartlett’s test of sphericity was 0.000 (which was less than 0.05) 

an indication that the correlation between the items at the 5 percent 

level of significance was sufficient and adequate for further 

analysis. 

 

4.2.3 Normality of Observations 

           Normality of observations is used to visualize the 

distribution of data or observations. This makes it a major 

assumption in most statistical analysis. Aluja, Blancha and Garcia 

(2005) stated that normality is confirmed if none of the values for 

skewness and kurtosis exceed +1 or -1. The predictor variable had 

a skewness of -0.609 and kurtosis 0.744. The dependent variable 

had a skewness of -0.816 and kurtosis 0.333. This implied that the 

assumption of normality was satisfied.  

 

4.2.4 Autocorrelation Among Variables 

           Durbin Watson statistic test was computed in order to 

determine if the predictor variable was auto correlated with other 

predictor variables. Gujarati (2003) stated that coefficients ranging 

from 1.5 to 2.5 signify absence of autocorrelation. In this study the 

coefficient value was 2.094 indicating absence of autocorrelation 

amongst the study variables.  

 

4.3 Correlation Analysis Results  

           Correlation results show that as strategic plan improves, 

there is a reduction in the performance composite score. Since a 

lower score is preferred, improvement in the predictor variable 

improves the dependent variable and vice versa. This is significant 

at 95% confidence level (r = -0.448, p < 0.05). Similarly, the 

constructs of the predictor variable have a similar relationship with 

the dependent variable. Strategic plan development has a 

correlation coefficient of -0.304, p < 0.05 while strategic plan 

implementation has a coefficient of -0.300, p < 0.05.This means 

that strategic plan development and implementation reduces the 

performance contract composite score implying improved 

performance since lower scores are more preferred. These findings 

are supported by the current literature (Ogunmokun & Tang, 2012; 

Poister, 2010; Kaissi & Bengun, 2008)  

 

4.4 Regression analysis results 

           The regression analysis is shown in Table 1. The ability of 

strategic planning to explain the variance in performance of State 

Corporation is explained by the constant (β0 = 0.266, p < 0.05) 

and coefficient of strategic planning (β1 = -0.380, p < 0.05).   

Table 1: Regression of Strategic Planning on Performance  

 

Model Summary 

Model R 

R 

Square 

Adjusted 

R Square 

Std. Error 

of the 

Estimate Durbin-Watson 

1 .448 .200 .192 .90307 2.020 

ANOVA 

Model 

Sum of 

Squares Df 

Mean 

Square F Sig. 

1 Regression 20.448 1 20.448 25.073 .000 

Residual 81.553 100 .816   

Total 102.000 101    

Coefficients 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

T Sig. B 

Std. 

Error Beta 

1 (Constant) .266 .090  2.946 .004 

Strategic 

planning 
-.380 .076 -.448 -5.007 .000 

Note: n=102, p< 0.05. 

 

Thus, the causal influence for the two variables is depicted as Y= 

β0 + β1X1 + ε.  Where Y = Performance of State Corporation 

β0 = Performance of State Corporation in absence of strategic 

planning 

β1 = Coefficient of strategic planning 

X1 = Strategic planning 

ε = Error term 

 

When the values in the model are fitted, it reflects as follows: 

Y = 0.266 - 0.380 X1 + ε 

 

           The models shows that improvements in strategic planning 

will lead to improvements in performance of State Corporation 

score as lower scores are preferred. The prediction power of this 

model is significant at 95% confidence level since both the 

constant and strategic planning have p < 0.05. This implies there 

is a statistically significant influence of strategic planning on 

performance of State Corporations in Kenya. The model summary 

shows that the predictor variable explains 20% of the variance in 

the independent variable namely performance of State 

Corporation. The model is a good fit and exists (F = 25.073, p < 

0.05). When the construct for the predictor variable were regressed 

on the dependent variable the results shows that development of a 

strategic plan has a bigger influence on performance (β = -0.203) 

compared with strategic plan implementation (β = -0.193). 

           The results are similar to those of other scholars who have 

stated that strategic plan implementation enhances a firm’s 

competitive advantage against competitors (Hill & Jones, 2009; 

Olanipekun et al, 2015). The study’s results are inconsistent with 

the findings of Song et al (2011). These scholars have stated that 

new product development requires one to think outside the box 

which is contrary to the principles of strategic planning. Their 

study covered 227 private firms and this may explain the 

differences in results with this study. Gathenya (2012) study 

findings also established a negative moderation effect of strategic 

management process on performance probably because the study 
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targeted small and medium enterprises. These finding that 

strategic planning influences performance of State Corporations in 

Kenya concur with the resource based view.  This theory states 

that corporate performance is influenced by resources available 

(Madhani, 2010). Strategic plan is one of the resources and 

therefore by extension this does influence corporate performance.  

 

V.  CONCLUSIONS AND RECOMMENDATIONS 

           The study has established that almost all State Corporations 

in Kenya have developed a strategic plan. Further, strategic 

planning influences performance of State Corporations in Kenya. 

Thus a positive change in the predictor variable positively 

influences the dependent variable and vice versa. The constructs 

of the predictor variable had similar influence on the dependent 

variable. Regarding the constructs for the predictor variable, the 

study has also established that a unit change in strategic plan 

developed has greater influence on the dependent variable 

compared with a unit change in strategic plan implementation.  

The study recommends that all State Corporations should have a 

valid strategic plan to guide operations. A broad range of 

stakeholders should be involved in its development with emphasis 

on participation of members of the board. Finally, strategic plans 

should be implemented in order to realize the full gains of strategic 

planning process.  
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Abstract- Eritrea is among the most vulnerable group of countries to the adverse effects of climate change, mainly because of its low 

adaptive capacity and its semi-arid and arid climate conditions. To assess the climate change impact and associated vulnerability for the 

Debri and Liban communities in the Logo Anseba district of Eritrea a comparative analysis of livelihood vulnerability index (LVI) was 

computed. Analysis of relative LVI based on the household’s survey shows that farming households in Liban community were more 

vulnerable to climate change and variability especially in terms of water, food and health sub component indicators. The overall LVI 

calculated revealed that Liban households were found vulnerable to climate change and variability with LVI value of 0.450 as compared 

to Debri households with 0.388. 

 

Index Terms- Climate change, community, Logo Anseba, vulnerability 

 

I. INTRODUCTION 

he adverse effect of climate change and variability has become an environmental and socio-economic problem which is increasingly 

causing climate-driven hazards to people around the world [1]. Climate change and related disasters occur worldwide but have 

particularly severe effects on agriculture in the developing world, having a negative impact on food production [2, 3]. Climate change 

poses new challenges to agriculture and society in general, in particular regarding land use and the supply of food.[4] 

         Across the tropics, smallholder farmers already face numerous risks to their agricultural production, including pest and disease 

outbreaks, extreme weather events and market shocks, among others, which often undermine their household food and income 

security[3, 5]. Because smallholder farmers typically depend directly on agriculture for their livelihoods and have limited resources and 

capacity to cope with shocks, any reductions to agricultural productivity can have significant impacts on their food security, nutrition, 

income and well-being [6, 7].  

         The fifth IPCC Assessment Report indicated that human induced climate change scenarios project warming of 4–7°C (on average) 

over much of the global landmass by the end of the 21st century. [8] Global sea level rise 9 to 88 cm  and CO2 concentration  478 to 

1099 ppm  based on the projections by 2100 as compared to 1990[9].  

         Based on the IPCC 4th assessment report, in Eritrea, mean annual temperatures have increased by 1.7˚C since 1960, an increase of 

0.37˚C per decade; higher than the global average of 0.13˚C increase per decade. CO2 emissions has made a limited contribution to 

climate change with 0.1t/person/year to date but evidence shows that the effects of climate change are being felt in Eritrea. Seasonality 

of rainfall is changing with the early rainy season (April-mid-June) shortening or not occurring and main wet season ending in August 

rather than September [10]. Government report indicated  that from 1900-2000 the summer rainy season had shortened from 5 months 

to 2.5 months [11] 

         In Eritrea Climate change is a major challenge to achieving household and national food security and to the alleviation of poverty. 

Eritrea is one of the poorest and food insecure countries in the world: of the population of 4.5 million, 66% of the population were 

undernourished and 37% lives in extreme poverty [12]. More than 70% of the national population is dependent on agriculture, livestock 

or fisheries: in term of employment and food security, agriculture is the mainstay of the Eritrean economy - smallholder agriculture 

accounts for 95% of total agricultural production and rain fed agriculture, despite very low yields, is the main source of staple foods 

(maize, sorghum, pearl millet, wheat, barley). Nevertheless, agricultural sector has a share of only 14% of GDP: most agriculture is in 

fact carried out using traditional crop varieties and simple technologies with limited use of improved seeds or inorganic fertilizers and 

or mechanization.[13] 

         Eritrea is situated in sub-Saharan Africa whose climate regime is highly variable being influenced by the expanding Sahlo-Saharan 

desert, the proximity to the Red Sea and the physical features or topography of the land. Altitude and physical features play a major role 

in determining climate in general and temperature in particular. Mean annual temperature falls by approximately 1oC for each 200 meters 

T 
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rise in elevation.[14] The harvest depends highly the amount on rainfall. Scarcity of rain, therefore, leads to food insecurity. Agriculture 

and pastoralism are the main source of livelihood for about 80 percent of Eritrea population. [15]. 

         Eritrea is among the most vulnerable groups of countries to the adverse effects of climate change, mainly because of its low 

adaptive capacity and its semi-arid and arid climate conditions.[16] Vulnerability assessment describes a diverse set of methods used to 

systematically integrate and examine interactions between humans and their physical and social surroundings.[17]. 

         Past studies on vulnerability in Eritrea have mostly been focused on national sub-sectoral level of climate change impact on socio-

economic impact.[14] most studies tried to measure vulnerability by using State-Pressure-Impact-Adaptation model which is a more 

appropriate approach to assess the climate change impacts and vulnerability on the main socio-economic sectors and the populations 

dependent on it. This model allows a logical sequence of cause and effect analysis of what is happening and what may happen due to 

climate change and it measured vulnerability to extreme climatic events using national aggregates without household level data. [14].  

         our study is therefore intended to fill the aforementioned gap by employing household data to analyze farmers' vulnerability to 

climate change and variability using the livelihood vulnerability Index (LVI) frameworks approach to understand vulnerability to climate 

change as it provides a basis for investigating both the key components that make up livelihoods and the contextual factors that influence 

them. The LVI is designed to provide development organizations, policy makers, and public health practitioners with a practical tool to 

understand demographic, social, and health factors contributing to climate vulnerability at the community or community level[18]. This 

study is opted to assess level of livelihood influenced by climate change and variability using relative of LVI valuation of the households. 

Because the adaptive capacity of the community is, dependent upon the resources of the region. Adaptive capacity of a local area in turn 

is determined by politics, culture, economics, environment and other conditions. [19] [20] Local ability to adapt can be influenced by 

the way resources are managed and the financial, technical and information resources of the community and region [21, 22]   

 

II. METHODS 

Study area description 

         Sub region Logo Anseba is a sub region in the western part of Gash Barka of Eritrea. The sub region is bordered by the Anseba, 

Maekel and Debub regions. It has an altitude between 1600–2400 meters above sea level, with a semi-arid climate. The total population 

of Logo Anseba is 33,446; it is composed of 13 local administrative sites, and 22 villages. Most of the inhabitants of Logo Anseba live 

by farming, cultivating wheat, sorghum, finger millet and pulses. During the dry season from November to March, the inhabitants 

perform other work such as trade and construction. Logo Anseba is the origin for one of the main rivers, the Barka River, which flows 

all the way into Sudan [23]. Owing to the characteristics of topography and climatic variations, Logo Anseba is one of severely 

vulnerable part of the country. Most of the inhabitants of Logo Anseba live by farming, cultivating wheat, sorghum, finger millet and 

pulses. During the dry season from November to March, the inhabitants perform other work such as trade and construction. 

 

Data Collection  

         The study employed both primary and secondary data. The primary data was collected from the farming households in Debri and 

Liban communities in the Logo Anseba communities in Eritrea. The primary data was gathered through field survey of randomly selected 

households. Based on a sample size calculation with finite population. For the household survey 215 respondents were selected. The 

field survey was carried out by disseminating a combination of an open and closed structured questionnaire as well as interview. The 

questionnaire was first discussed with the technical staff of the Ministry of Agriculture in the region and later used to interview the 

selected respondents in both Debri and Liban communities. A secondary data was also collected from the Ministry of Agriculture of 

Logo Anseba sub region branch on the precipitation and temperature over a period of 2009-2018. This statistical data was used to assess 

vulnerability due natural disasters and variability which is one of the components indicators used to calculate farmer’s livelihood 

vulnerability index (LVI). Different documents regarding adaptation policies and sectoral vulnerability assessment was also collected.     

 

Calculation of LVI 

         In demonstrating the vulnerability of the farming households in Logo Anseba Sub region to climate change and variability a 

balanced weighted approach was used to compute the livelihood vulnerability index (LVI) which was developed by Hahn et al 

(2009)[18]. 

 The Livelihood Vulnerability context is important to understand vulnerability to climate change because it provides a basis for 

investigating both the key components that make up livelihoods and the contextual factors that influence them. For the livelihood 

vulnerability assessment of Debri and Liban communities the LVI calculation includes eight major components: Socio-demographic 

profile, Livelihood strategies, Social networks, water, Health, Food, Production and Natural Disasters and Climate Variability. Each 

major component contains several sub component which are indicators for household’s livelihood. Since the sub component are the 

result of different scales it needs to be standardized as an index using equation (1) and make ready for LVI calculation of each component 

(see Appendix A) 

                     

 

 
 

𝑰𝒏𝒅𝒆𝒙 𝑺𝒅𝒊 =
𝑺𝒄 − 𝑺𝒎𝒊𝒏 

𝑺𝒎𝒂𝒙 − 𝑺𝒎𝒊𝒏
 

(1) 
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Where Sdi is the observed value of sub component for community d, S min and S max are minimum and maximum values respectively 

of each sub component determined from the households in each community.  

 

                         After each observed sub component value is standardized, it needs to be averaged using equation (2) to find the induces 

of each major component  

 

 

 
𝑴𝒅𝒊 =  

∑ 𝒊𝒏𝒅𝒆𝒙 𝒔𝒅𝒊
𝒏
𝒊=𝟏

𝒏
 

(2) 

 

         Where Md is one of the eight major components for community d [Socio-demographic profile (SDP), Livelihood strategies (LS), 

Social networks (SN), water (W), Health (H), Food(F), Production (P) and Natural Disasters and Climate Variability (NDCV)], index 

Sdi represents the indexed sub-components values and n is the number of sub-components in each major component. 

When the value of each of the eight major components for both communities were calculated then they were averaged using equation 3 

to get the communities level of livelihood vulnerability index (LVI) Table 3 

 

 
𝑳𝑽𝑰𝒉 =    

∑ 𝑾𝑴𝒊  
𝑴𝒅𝒊

𝒏
𝒏=𝟏

∑ 𝑾𝑴𝒊
𝟖
𝒊=𝟏

 
(3) 

 

 

Which is expressed as; 

 

         where LVIh, the Livelihood Vulnerability Index for community d, equals the weighted       average of the eight major components. 

The weights of each major component, WMi, are determined by the number of sub-components that make up each major component and 

are included to ensure that all sub-components contribute equally to the overall LVI  [18] . In this study, the LVI is scaled from 0 (least 

vulnerable) to 0.8 (most vulnerable). For illustrative purposes, a detailed example of calculating the Natural Disaster and climatic 

variability (NDCV) major component for the LVI for one of the Debri community is presented in Appendix A. 

 

IPCC Framework for Calculating LVI 

         The alternative method for calculating LVI incorporated the IPCC vulnerability definition by grouping all major components under 

exposure, adaptive capacity, and sensitivity taken as contributing factors for livelihood vulnerability to climate change and variability. 

Each major component comprised several subcomponents or indicators, the same as in the LVI. (see Appendix B)  

Similar to LVI, equations (1) - (4) were also used to calculate the LVI-IPCC. However Instead of using one weighted average, this 

method calculated three weighted averages of the major sub-components according to the three contributing factors as explained using 

equation (5):  

 
𝑪𝑭𝒅 =  

∑ 𝑾𝑴𝒊 
 𝑴𝒅𝒊

𝒏
𝒊=𝟏

∑ 𝑾𝑴𝒊
𝒏
𝒊=𝟏

 
(5) 

 

         where CFd is an IPCC-defined contributing factor (exposure, sensitivity, or adaptive capacity) for community d, Mdi are the major 

components for community d indexed by i, WMi is the weight of each major component, and n is the number of major components in 

each contributing factor. Once exposure, sensitivity, and adaptive capacity were calculated, the three contributing factors were combined 

using equation (6) 

 

where ed is the          

calculated exposure score for community d (equivalent to the Natural Disaster and Climate Variability major component), a is the 

calculated adaptive capacity score for community d (weighted average of the Socio-Demographic, Livelihood Strategies, and Social 

Networks major components), and S is the calculated sensitivity score for community d (weighted average of the Heath, Food, and 

Water major components)  (Table 2). For illustrative purposes, a detailed example of calculating LVI-IPCC of Liban community is 

presented in Appendix D. 

 

III. RESULT AND DISCUSSION 

LVI: Debri versus Liban  

          The major components and the composite LVI for each community are presented in Table 3. The results revealed that the 

vulnerability indices of the major component ranged from 0.10 to 0.758. In the vulnerability index of the socio-demographic profile 

 
𝑳𝑽𝑰𝒉  =  

𝒘𝑺𝑫𝑷𝑺𝑫𝑷𝒅 + 𝒘𝑳𝑺𝑳𝑺𝒅 + 𝒘𝑺𝑵𝑺𝑵𝒅 + 𝒘𝑾𝑾𝒅 + 𝒘𝑯𝑯𝒅 + 𝒘𝑭𝑭𝒅 + 𝒘𝑷𝑷𝒅 + 𝒘𝑵𝑫𝑪𝑽𝑵𝑫𝑪𝑽𝒅

𝒘𝑺𝑫𝑷 + 𝒘𝑳𝑺+𝒘𝑺𝑵 + 𝒘𝑾 + 𝒘𝑯 + 𝒘𝑭 + 𝒘𝑷 + 𝒘𝑵𝑫𝑪𝑽
  

(4) 

 𝐋𝐕𝐈 − 𝐈𝐏𝐂𝐂 = (𝐞𝐝 − 𝐚𝐝) ∗ 𝐒𝐝 (6) 
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component of the LVI the result showed that the dependency ratio was higher for Debri (0.152) than Liban (0.138). However, Liban 

Showed grater vulnerability (0.435) on the socio-demographic profile index than Debri (0.428). This could be due to the fact that the 

population proportion < 15 and >65 years members of the household family is relatively grater in Debri than Liban. About 73.4 % of 

the household heads in both communities had no any formal educational background. Even though formal education obtained by the 

smallholder farmers is sought to play an important role to better realize possible solutions for different climate related calamities, the 

indigenous knowledge coupled with the various training and extension services make a difference to the vulnerability of climate stresses. 

Average reported age of Debri female household heads was 46.1 ± 10 years as compared to 47 ± 7 years in Liban. 

         The second major component was the livelihood strategy which is composed of three sub-component indicators. The Liban 

community showed greater vulnerability (0.582) founded from the average agricultural livelihood diversification index than Debri 

(0.391). This indicates that the Debri community are involved in more agricultural livelihood activities. When the value of the sub 

components in the livelihood strategy were aggregated Liban showed grater vulnerability (0.558) than did Debri (0.535). Based on the 

percentage of households with family members working in different communities, Liban showed grater vulnerability (0.433) than Debri 

(0.318). This signifies that more households in Liban have more family members working in other communities than Debri which is 

43.3% and 31.8 % respectively. The Debri community have higher percentage of households dependent solely on agriculture as a source 

of income (89.5%) as compared to Liban which is (65.8%). This could be due to the fact that Debri have a better agronomic practices 

and relatively well agricultural infrastructures such as dams. This means Debri community are less likely to be vulnerable to potential 

climatic stresses because they are involved in many diversified agricultural activities which have twofold benefits, as a source of income 

and as a means easing for adoption of climate change strategy. 

Major Components Sub components Composite value  Index value 

Debri  Liban Debri Liban 

Socio-demographic 

profile 

Dependency ratio  0.152 0.138 0.438 0.435 

Percent of female-headed households  0.179 0.183   

Average age of female-head of household  0.725 0.647   

Percent of households where head of household has not 

attended school  

0.695 0.77   

Livelihood strategies Percent of households with family member working in a 

different community  

0.831 0.975 0.706 0.738 

Percent of households dependent solely on agriculture as a 

source of income  

0.895 0.658   

Average agricultural livelihood diversification index  0.391 0.582   

Social networks Average receive: give ratio  0.226 0.214 0.735 0.721 

Average borrow: lend money ratio  1 1   

Percent of households that have not gone to their local 

government for assistance in the past 12 months 

0.98 0.95   

water Percent of households reporting water conflicts  0.11 0.8 0.299 0.461 

Percent of households that utilize a natural water source  0.9 0.45   

Average time to water source  0.063 0.57   

Percent of households that do not have a consistent water 

supply  

0.211 0.41   

Inverse of the average number of liters of water stored per 

household  

0.211 0.079   

Health Average time to health facility in min. (on foot) 0.12 0.073 0.100 0.164 

Percent of households with family member with chronic illness  0.095 0.091   

Percent of households where a family member had to miss 

work or school in the past 6 months due to illness 

0.073 0.067   

Average malaria exposure*prevention index  0.112 0.26   

Food  Percent of households dependent solely on the family farm for 

food  

0.842 0.975 0.243 0.343 

Average number of months households struggle to find food  0.186 0.435   

Percent of households that do not save crops  0.063 0.1   

Percent of households that do not save seeds  0.053 0.042   

Average Crop Diversity Index 0.070 0.163   

Production  Percent of households that use drought resistant crop varieties 

to adapt climate change   

0.821 0.692 0.758 0.730 
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 Table 3 Indexed sub-components, major components, and overall LVI for Debri and Liban Communities, Eritrea 

 

         The third major component was social networks which consisted of three sub components. The result of the Social networks 

indicators has showed similarities in both communities. Despite the fact that there is a tradition of helping each other in the communities, 

the household respondents in both communities reported that they have not borrowed or lent money among themselves in the given one-

month time. The result also showed that the Percent of households that have not gone to their local government for assistance in 

the past 12 months was 98% and 95% in Debri and Liban respectively. When the sub components in the social networks were aggregated, 

the result showed Liban households was to some extent vulnerable (0.728) than Debri households (0.725). Lately Debri community has 

made an attempt to organize themselves into cooperatives, producer groups and different community development groups through which 

help would be shared among themselves.  

         The fourth major component was water which consisted five sub components. The overall vulnerability index of the water 

component indicate that Liban was vulnerable (0.481) than Debri (0.299). The percentage of household reporting water conflict in their 

community showed Liban was more vulnerable (0.8) than Debri households (0.11). With respect to utilization of natural water sources 

such as rivers and lakes Debri showed greater vulnerability (90%) than Liban (55%). The LVI vulnerability also showed that Liban 

scored high vulnerability (0.42) for the percent of households that do not have a consistent water supply than Debri (0.211). In Debri 

the community constructed two dams one with the help of the government and one through contribution by the community members in 

and outside the country. As a result, Debri reported minimum average travelling time 33.8±17 minutes to the water source as compared 

to Liban 64.1± minutes. Consequently, Liban store more average number of liters of water per household 200±150 liters than average 

number of liters of water per household in Debri 120±80 liters. 

         The fifth major component was health which comprise four sub component indicators namely, average time to health facility in 

minutes (on foot), Percent of households with family member with chronic illness, Percent of households where a family member had 

to miss work or school in the past 6 months due to illness and average malaria exposure prevention index. The vulnerability index of 

the health component of the LVI showed that Liban households was more vulnerable (0.164) than Debri (0.1). However, based on the 

indicator of average time to health facility Debri showed more vulnerability (0.12) than Liban (0.073). The percentage of households 

where a family member had to miss work school or work in the last six months was slightly greater for Debri (9.3%) than Liban (6.7%). 

With regard to the percentage of household with chronic illness in the family the result showed similar value 9.5 % and 9.1% for Debri 

and Liban respectively. 

          The sixth major component was food comprising five sub component. Based on the percent of households dependent solely on 

the family farm for food, Liban was more vulnerable (0.975) than Debri (0.842). Average number of months households struggling to 

find food is greater for Liban 5.22 months than Debri 2.53 months. In Debri 2 ha land was allocated for every member of the community 

for crop and vegetable production using drip irrigation from the constructed dams. The average crop diversity index showed that Liban 

was more vulnerable (0.163) than Debri (0. 070). when the sub component indicators were aggregated Liban showed more vulnerability 

(0.349) as compared to Debri (0.386). higher value of vulnerability was recorded for the percent of storing crop and seed in Liban (10% 

and 6.3%) than Debri (6.3% and 5.3%) respectively. 

          The seventh major component was production which comprise two sub component indicators. The percent of households that use 

drought resistant crop variety to adapt the changing climate was greater in Debri  with index 0.821 as compared to Liban households 

0.692.with regard to percent of households facing problems related to climate stress before and/or after harvest such as weed  pest 

infestation and  diseases, Liban recorded greater vulnerability index  (0.767) than did Debri (0.694). Crop production is highly sensitive 

to climate. It is affected by long-term trends in average rainfall and temperature, interannual climate variability, shocks during specific 

phenological stages, and extreme weather events (IPCC, 2012). Some crops are more tolerant than others to certain types of stresses, 

and at each phenological stage, different types of stresses affect each crop species in different way[24]. As climate changes, crop 

production strategies must change too. Overall, the result showed that Liban recorded more production vulnerability (0.771) than Debri 

(0.740) 

         The eighth major component was natural disaster and climate variability which consist five sub component indicators. when all 

the subcomponent indexes were aggregated Liban showed more vulnerable (0.410) to natural disasters and climatic variability than did 

Percentage of household facing problems related to climate 

change before and/or after harvesting the 

produce(pest/weed/disease) 

0.694 0.767   

Natural Disasters and 

Climate Variability 

Percent of households that did not receive a warning about the 

pending natural disasters since last 6 years 

0.832 0.917 0.386 0.435 

Percent of households with an injury or death as a result of 

flood or drought since last 6years 

0.021 0.092   

Mean standard deviation of monthly average of average 

maximum daily temperature (2009-2018) 

0.321 0.357   

Mean standard deviation of monthly average of average 

minimum daily temperature (2009-2018) 

0.455 0.491   

Mean standard deviation of monthly average precipitation 

(2009-2018) 

0.302 0.317   

 Overall LVI   0.407 0.465 
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Debri (0.386). The percent of households that do not receive a warning about the pending natural disaster in 6-year time was high in 

both communities with indices 0.83 for Debri and 0.85 for Liban. This signifies that the early warning system in the country is a weak. 

Vulnerability index value recorded for Debri and Liban with regard to the mean standard deviation of monthly average precipitation 

(for 2009-2018) were 0.302 and 0.314 respectively. Mean standard deviation of monthly average of average maximum daily temperature 

(2009-2018) for Debri and Liban were (0.327,0.357) and minimum (0.455,0.491) respectively.  

         The result of this study revealed both communities in the logo Anseba sub region were vulnerable to the effects of climate change 

and variability. But the degree of vulnerability varied with the two communities. The vulnerability of the major components illustrated 

by the spider diagram as shown in Figure 3 presented information on which household’s characteristic contribute most to the climate 

change variability in each community. The vulnerability spider diagram ranges between zero (least vulnerable) and 0.8 (extremely 

vulnerable). Accordingly, Liban was more vulnerable in terms of food, health and water components. Whereas for the other components 

both communities showed comparable vulnerability. 

 

Figure 3 Vulnerability spider diagram of the major components of the LVI for Debri and Liban communities Source: Authors' 

computations from Field Survey (2019) 

 

         The overall livelihood indices of the major components for Debri and Liban were 0.388 and 0.450. This means that Liban 

households were more vulnerable than Debri households. The significance of this vulnerability as shown in Table 4 is expressed in the 

two-sample t-test of the livelihood components and descriptive statistical data for the major components of LVI (Table 5) 

 

 

Table 4 Statistical summary of the difference in mean LVI 

Debri                                            Liban 

Mean 0.43 0.49 

Standard Error 0.08 0.07 

Median 0.41 0.46 

Mode #N/A                                           #N/A 

Standard Deviation 0.22 0.20 

Sample Variance 0.05 0.04 

Kurtosis -0.95 -0.25 

Skewness 0.18 0.02 

Range 0.64 0.61 

Minimum 0.11 0.16 

Maximum 0.74 0.77 

Sum 3.46 3.89 
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Count 8.00 8.00 

Confidence Level (95.0%) 0.19 0.17 

 

Table 5 Results of two-sample t-test of the difference in mean LVI 

  

 

 

 

 

 

 

 

 

         From the result of the t-test the stress level of Liban community (M = 0.49, SD= 0.20, n=8) was hypothesized to be greater than 

the stress level of Debri Community (M = 0.43, SD= 0.22, n=8). This difference was significant, t (14) =2.14, p = 0.31(one tail)LVI-

IPCC: Debri versus Liban  

         The LVI-IPCC analysis for the two communities reflects comparable results (Debri -0.0472, Liban -0.0609). This indicates that, 

in terms of climate change and variability, Liban households was more vulnerable than Debri households. The LVI-IPCC was calculated 

by grouping the eight major components into three categories namely Exposure, sensitivity and adaptive capacity (table 6) 

(Table 6) LVI–IPCC contributing factors calculation for Debri and Liban communities, Logo Anseba Eritrea 

 

         The IPCC definition of vulnerability, which takes into account the three contributing factors of climate change and variability, is 

presented in the vulnerability triangle as shown in figure 4. The value ranges from 0 (low contributing factor) and 0.6 (high contributing 

factor). The vulnerability triangle shows that Liban households were more exposed and sensitive to climate change and variability.  

 

  

  Debri Liban 

   

Mean 0.43 0.49 

Variance 0.05 0.04 

Observations 8.00 8.00 

Pooled Variance 0.05   

Hypothesized Mean Difference 0.00   

df 14.00   

t Stat -0.51  

P(T<=t) one-tail 0.31  

t Critical one-tail 1.76  

P(T<=t) two-tail 0.62  

t Critical two-tail 2.14   

Contributing factors Major Component Major 
Component Value 

Number of sub 
component per 
major component 

contributing factor value 

  Debri Liban  Debri Liban 

Adaptive Capacity Socio-demographic profile 0.428 0.435 4 0.549 0.560 

 Livelihood strategies 0.535 0.558 3   

 Social networks 0.725 0.728 3   

sensitivity water 0.299 0.481 5 0.288 0.396 

 Health 0.105 0.164 4   

 Food  0.243 0.347 5   

 Production  0.740 0.771 2   

Exposure Natural Disasters and Climate 
Variability 

0.385 0.406 5 0.385 0.406 

LVI-IPCC value -0.0472 -0.0609 
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Figure 4 Vulnerability Triangle Diagram of LVI-IPCC for Debri and Liban Communities 

               Source: Authors' computations from Field Survey (2019) 

 

         The result again showed that there was a difference between the LVI-IPCC computed for the Debri and Liban Communities (Table 

6). The significance of this vulnerability as shown in Table 7 is expressed in the two-sample t-test of the livelihood components and 

descriptive statistical data (Table 8) for the major components of LVI  

Table 7 Results of two-sample t-test of the difference in mean LVI-IPCC 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

         From the result of the t-test the Liban community have high stress level of (M = 0.41, SD= 0.09, n=3) which was hypothesized to 

be greater than the stress level of Debri Community (M = 0.453, SD= 0.13, n=3). This difference was significant, t (14) =2.14, p = 

0.31(one tail)   

 

Table 8 statistical summary results of two-sample t-test of the difference in mean LVI-IPCC 

  

 

 

 

 

 

 

  

  Debri Liban 

Mean 0.407542 0.453866 

Variance 0.01742 0.008409 

Observations 3 3 

Pooled Variance 0.012915  

Hypothesized Mean Difference 0  

df 4  

t Stat -0.49924  

P(T<=t) one-tail 0.321909  

t Critical one-tail 2.131847  

P(T<=t) two-tail 0.643819  

t Critical two-tail 2.776445   

  Debri Liban 

Mean 0.407542 0.453866 

Standard Error 0.076202 0.052944 

Standard Deviation 0.131986 0.091701 

Sample Variance 0.01742 0.008409 

Count 3 3 

Confidence Level (95.0%) 0.327872 0.227798 

0.000
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Conclusion and Recommendation 

Conclusion  

         The vulnerability of small holder farmers to climate change in Logo Anseba sub region of Eritrea was assessed by using the 

livelihood vulnerability index assessment approach. The analyzed result revealed that Liban households were more vulnerable in terms 

of all the major components. The overall LVI calculated revealed that Liban households were found vulnerable to climate change and 

variability with LVI value of 0.450 as compared to Debri households with 0.388.  

         The LVI-IPCC approach also indicate similar result of vulnerability to climate change in both communities It shows that 

households in Liban still holds greater vulnerability – 0.0609 as compared to Debri households with LVI-IPCC value of -0.047 

         The study underlined that climate change is affecting the subsistence agricultural communities of logo Anseba sub-region. 

Therefore, climate change adaptation should be an integral component of a holistic effort to build resilience of communities to the 

vulnerability of climate change and variability being experienced.  

 

Recommendations 

         Logo Anseba sub region is one of the most vulnerable groups to the adverse effects of climate change mainly because of the low 

adaptive capacity and high exposure due to its semi-arid climatic condition. Hence this study provides the following recommendations. 

First, the local government should give some development priority in Liban community to minimize the level of sensitivity to climate 

change and variability. In Order to do this more projects should be planned in this community to modify the availability of water, food, 

health facilities and increase the agricultural extension systems. Even at the time of this study Liban households are utilize water from 

the dams of Debri community. Therefore, water projects should be enforced in Liban community. Second, the metrological agencies 

should be armed with sophisticated equipment to timely forecast about the imminent natural disasters and disseminate the information 

to the communities. Information could be abnormal weather conditions, floods and incidence pestilence and this is based on the empirical 

results that majority of the respondents in both communities said they didn’t receive prior warning on impending disasters.  

Finally, the LVI approach conducted in this study was done at a community level to compare vulnerability among the selected two 

communities in Logo Anseba sub region. Hence the result should be interpreted as restricted to this area. LVI provide a useful tool for 

development planners to evaluate livelihood vulnerability to climate change impacts. Thus, this approach should be exercised to conduct 

vulnerability assessment in Eritrea by concerned authorities in all sectors or researchers for that matter. 

                              Appendix A 

observed and minimum and maximum sub-component values for Debri and Liban communities in Logo Anseba community 

Major Components Sub components units Debri Liban Maximum 

Value in both 

villages 

minimum 

Value in 

both villages 

Socio-demographic 

Profile  

Dependency ratio  ratio 1.52 1.38 10 0 

Percent of female-headed households  percent 14 18.3 100 0 

Average age of female-head of household  1/years 0.0218 0.0214 0.0232 0.0181 

Percent of households where head of 

household has not attended school  

percent 69.5 77 100 0 

Livelihood strategy   Percent of households with family member 

working in a different community  

percent 31.8 43.3 100 0 

Percent of households dependent solely on 

agriculture as a source of income  

percent 89.5 65.8 100 0 

Average agricultural livelihood diversification 

index  

1/#livelihood+1 0.196 0.238 0.33 0.11 

Social networks  Average receive: give ratio  ratio 1.18 1.32 4 0.5 

Average borrow: lend money ratio  ratio 1 1 1 0 

Percent of households that have not gone to 

their local government for assistance in the 

past 12 months 

percent 98 95 100 0 

water  Percent of households reporting water 

conflicts  

percent 11 80 100 0 

Percent of households that utilize a natural 

water source  

percent 90 55 100 0 

Average time to water source  Minutes 33.8 64 90 30 

Percent of households that do not have a 

consistent water supply  

percent 21.1 41 100 0 

Inverse of the average number of liters of 

water stored per household  

1/Liters 0.012 0.006 0.048 0.002 
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Health  Average time to health facility in min. (on 

foot) 

minutes 63.6 62.2 90 60 

Percent of households with family member 

with chronic illness  

percent 9.5 9.1 100 0 

Percent of households where a family member 

had to miss work or school in the past 6 

months due to illness 

percent 9.2 6.7 100 0 

Average malaria exposure*prevention index  Months*bed 

net indicator 

1.78 2.15 4 1.5 

Food  Percent of households dependent solely on the 

family farm for food  

percent 84.2 97.5 100 0 

Average number of months households 

struggle to find food  

months 2.23 5.22 12 0 

Percent of households that do not save crops  percent 6.3 10 100 0 

Percent of households that do not save seeds  percent 5.3 6.2 100 0 

Average Crop Diversity Index 1/ (#crops + 1) 0.2 0.28 1 0.14 

Production Percent of households that use drought 

resistant crop varieties to adapt climate change   

percent 78.6 80.8 100 0 

Percentage of household facing problems 

related to climate change before and/or after 

harvesting the produce(pest/weed/disease) 

percent 69.4 73.3 100 0 

Natural Disasters and 

Climate Variability           

Percent of households that did not receive a 

warning about the pending natural disasters 

since last 6years 

percent 83.2 85 100 0 

Percent of households with an injury or death 

as a result of flood or drought since last 6years 

percent 1.3 1.4 100 0 

Mean standard deviation of monthly average 

of average maximum daily temperature (2009-

2018) 

Celsius 1.42 1.47 2.37 0.97 

Mean standard deviation of monthly average 

of average minimum daily temperature (2009-

2018) 

Celsius 1.35 1.39 1.96 0.84 

Mean standard deviation of monthly average 

precipitation (2009-2018) 

millimeters 74.3 77.8 240 2.54 

 

 

Appendix B 

LVI–IPCC contributing factors calculation for Debri and Liban communities, Logo Anseba Eritrea 

Contributing factors Debri Liban 

Exposure 0.385 0.406 

Adaptive Capacity 0.549 0.560 

sensitivity 0.288 0.396 

LVI-IPCC value -0.047180036 -0.0609 
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Appendix C 

Major 

Components 

Sub components Liban Maximum Value 

in both villages 

minimum 

Value in both 

villages 

Index value for 

Liban  

NDCV value for 

Liban   

Natural 

Disasters and 

Climate 

Variability 

  

(NDCV)     

Percent of households that 

did not receive a warning 

about the pending natural 

disasters since last 6years 

NDCV1 

85 100 0 0.917 0.435  

Percent of households with 

an injury or death as a result 

of flood or drought since last 

6years NDCV 2 

1.4 100 0 0.092 

Mean standard deviation of 

monthly average of average 

maximum daily temperature 

(2009-2018) NDCV 3 

1.47 2.37 0.97 0.357 

Mean standard deviation of 

monthly average of average 

minimum daily temperature 

(2009-2018) NDCV 4 

1.39 1.96 0.84 0.491 

Mean standard deviation of 

monthly average 

precipitation (2009-2018) 

NDCV 5 

77.8 240 2.54 0.317 

Step 1 (repeat for NDCV 2, NDCV 3…….)   𝑰𝒏𝒅𝒆𝒙𝑵𝑫𝑪𝑽𝑳𝒊𝒃𝒂𝒏
=

𝟖𝟓−𝟎

𝟏𝟎𝟎−𝟎
=. 𝟖𝟓   

Step 2 (repeat for NDCV 2, NDCV 3…)      𝑵𝑫𝑪𝑽𝑳𝒊𝒃𝒂𝒏 =  
∑ 𝒊𝒏𝒅𝒆𝒙 𝒔𝒅𝒊

𝒏
𝒊=𝟏

𝒏
=

𝑵𝑫𝑪𝑽𝟏+𝑵𝑫𝑪𝑽𝟐+𝑵𝑫𝑪𝑽𝟑+𝑵𝑫𝑪𝑽𝟒+𝑵𝑫𝑪𝑽%

𝟓
=

0.917+0.092+0.357+0.491+0.317

𝟓
= 𝟎. 𝟒𝟑𝟓    

 

Step 3 (repeat for NDCV 2, NDCV 3…)      𝑳𝑽𝑰𝑳𝒊𝒃𝒂𝒏 =    
∑ 𝑾𝑴𝒊 

𝑴𝒅𝒊
𝒏
𝒏=𝟏

∑ 𝑾𝑴𝒊
𝟖
𝒊=𝟏

=

(𝟒)(𝟎.𝟒𝟑𝟓)+(𝟑)(𝟎.𝟕𝟑𝟖)+(𝟑)(𝟎.𝟕𝟐𝟏)+(𝟓)(𝟎.𝟒𝟔𝟏)+(𝟒)(𝟎.𝟏𝟔𝟒)+(𝟓)(𝟎.𝟒𝟑𝟓)+(𝟐)(𝟎.𝟕𝟑𝟎)

𝟒+𝟑+𝟑+𝟓+𝟒+𝟓+𝟓+𝟐
= 𝟎. 𝟒𝟔𝟓 

   

Appendix D 

              Step 1 repeat all steps in Appendix B 

               Step 2 (repeat for all contributing factors): 𝑨𝒅𝒂𝒑𝒊𝒗𝒆 𝒄𝒂𝒑𝒂𝒄𝒊𝒕𝒚𝑳𝒊𝒃𝒂𝒏 =  
∑ 𝑾𝑴𝒊 

 𝑴𝒅𝒊
𝒏
𝒊=𝟏

∑ 𝑾𝑴𝒊
𝒏
𝒊=𝟏

=
(𝟒)(𝟎.𝟒𝟑𝟓)+(𝟑)(𝟎.𝟓𝟓𝟖)+(𝟑)(𝟎.𝟕𝟐𝟖)

𝟒+𝟑+𝟑
=

𝟎. 𝟓𝟔𝟎 
               step 3 (repeat for both communities) :  𝐋𝐕𝐈 − 𝐈𝐏𝐂𝐂 = (𝐞𝐋𝐢𝐛𝐚𝐧 − 𝐚𝐋𝐢𝐛𝐚𝐧) ∗ 𝐒𝐋𝐢𝐛𝐚𝐧 = (𝟎. 𝟒𝟎𝟔 − 𝟎. 𝟓𝟔𝟎) ∗ 𝟎. 𝟑𝟗𝟔 = −𝟎. 𝟎𝟔𝟎𝟗 
 

Contributing factors Major Component Major 

Component 

Value 

Number of sub 

component per 

major component 

contributing factor value 

   Liban   Liban 

Adaptive Capacity Socio-demographic profile  0.435 4  0.560 

 Livelihood strategies  0.558 3   

 Social networks  0.728 3   

sensitivity water  0.481 5  0.396 

 Health  0.164 4   

 Food   0.347 5   

 Production   0.771 2   

Exposure Natural Disasters and Climate 

Variability 

 0.406 5  0.406 

LVI-IPCC value  -0.0609 
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Abstract: Nanosciences and biotechnology are nm scale investigation of incredibly small things.  Specific and mixed-age Tribolium 

castaneum and Trogoderma granarium have been reported from the Faisalabad commodity market. The population had been 

acclimatized to the laboratory for each of the two insects. Pupa of the same age was collected during insect rearing and in separate 

plastic jars for adult emergence (2 weeks) to raise the homogenous population. Biosynthesis of titanium-particles was performed 

according to the normal protocol after the extraction of plant materials. Toxicity Bioassays were performed through three plant extract 

amounts (5, 10 and 15 %) (for both of the basic plant oils as well as nano-particles). Mortality results were reported after 24, 48 and 

72 hours of care. Tribolium castaeium has the highest mortality rate (15.10 percent) and the lowest mortality rate (46.12 percent). The 

highest mortality rates for TiO2 nanoparticles were 40.40 and 33.68 % respectively. Repellency bioassay was done by area preference 

method (TiO2) have 86.10 %, 72.64% against Tribolium castanium and the Trogoderma granarium. Data of all the bioassays were 

analyzed by factorial under CRD statistical design. 

Keywords: Titanium dioxide, Nanoparticles, Pests, FTIR, UV 

Introduction  

Nanosciences is a developing and technologically evolved process that can encompass the fundamental elements and can 

recognize and advanced the evolving process of processing of materials, which have one component. This can regulate individual 

molecules and atoms. This is one of the most powerful innovations from the last decades (Hao et al., 2011). Nanoparticles 

(Nanopowder, Nano ring, Nanocrystal) are the Nanoscience small building block (Ramezani and Mansoori, 2007). It also used as a 

biomedical, optical and electronic field. The nanoparticle has been work very successfully in the field of medicine, environmental 

sciences and food processing (Peng et al., 2012). Owing to its modern use such as environmental protection, data management, 

genetics, beauty products, medicines owing to their electronic, physical and magnetic properties, nanoparticles have recently been 

commercial(Dagdeviren et al., 2014). In fact, the biosynthesis of nanoparticles is environmentally sustainable, because it can shape 

the toxic, costly chemicals without the use of them (Trindade et al., 2001)This has also been used as a highly conductive and semi-

conductor, medical equipment, sensor insulation, catalytic agents and as a pesticide as well. Nanocarriers are designed to reduce the 

amount of operation and delay the kinetics of agrochemicals releases (Pérez‐de‐Luque and Rubiales, 2009). 
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Store grains and their products are attacked by different insects which can cause huge losses (Ahmedani et al., 2007). Crop 

storage accounted for about 9 percent of losses in industrialized countries and 20 percent in more emerging countries(Phillips and 

Throne, 2010).All stored grain insect pests most disreputable is red flour beetle Tribolium castaneum (Herbst) (Coleoptera: 

Tenebrionidae), which is a pervasive pest of the store commodities like wheat flour and crushed cereals, is also the cosmopolitan and 

most destructive insect pest (Lu et al., 2010). T. granarium serious pest in the product which retained in the hot and dry conditions, 

with high relative humidity gives an acute effect on the population and building-up the sound grain pest(Ramzan and Chahal, 1986). 

Their adults are not dangerous but their larvae are most destructive but their adults are very harmless (Parashar, 2006).These larvae 

feed on sound grain and consume the entire kernel, leaving behind empty grains and husks. The quality of grains reduced due to frass 

and excreta in damage grains, it can create a negative effects on the atmosphere including infested grain have an adverse impact on 

human safety (Arain et al., 2006). 

T. Granarium stops grain from germinating because, as it assaults larvae during nutrition, it absorbs different nutrients(Jood 

and Kapoor, 1992). Other chemicals like pyrethroids are being also used for the control of stored grains insect-pests, but consistent 

use of theses insecticides may lead to serious problems related to biochemical and hematological changes in human beings(Khan et 

al., 2012). Conventional insecticides also pose a hazardous effect on non-target organisms including beneficial insects (Miller et al., 

2004). Due to the potential insecticidal properties botanical is the possible alternative source of pest control(Taheriniya and Behboodi, 

2016). The effect of plant products showed insecticidal, repellent and antifeedant effects against insect pests(Ali et al., 2017). In the 

past years, T. castaneum pest can be controlled by Polyethalyen glycol and diatomaceous earth but garlic essential oil can be act as a 

reducing agent (Yang et al., 2009). 

Nanomaterials may also prepare through biological System (easy, effective and environmentally-friendly, reducing the usage 

of harmful substances, using less resources and creating healthier materials and by-products) e.g. bacteria for Au, Ag, Zn and Fe NPs, 

yeasts for Ag and Pb NPs, plants for Au, Ag, Pd and Pt NPs (Taheriniya and Behboodi, 2016)Noble metal particles such as zinc 

oxide, magnesium oxide, titanium dioxide and silver are commonly employed in various fields owing to their antibacterial and 

antioxidant effects (Njagi et al., 2011) 

Preparation of Titanium oxide Nano-particles  

 Firstly we can prepare the silver Nano particle like this way, Take the leaves powder from R.communis, Jatropha curcus, 

Citrus paradise purchased from the local market. Deionized water used in all experiments, I took 10g of R. communis, Jatropha 

curcus, and Citrus paradise extracts by using weight balance, which can be boiled in 100ml distilled water in 250ml conical flask. 

Then this extract was cooled at room temperature, Filter into the No. 1 filter paper of Whatman. It filtrate was an act of minimizing 

and stabilization agent for the preparation of nanoparticles of titanium oxide. Ammonium solution will be added to Titanium oxide 

(solution followed by the addition of plant material extract 1-10ml) as described in (Mirjalili et al., 2017). 

1.  Bioassay of TiO2 nanoparticles 

 For the preparation of titanium nanoparticles, we can use the green synthesis method. 10ml of plant oil from stock solution 

boiled in 50 ml double distilled water for 30 minutes at 90℃.After this; through the use of the Whattman filter paper, we can filter 

this extract. We can prepare the 1mM solution of the TiO2 aqueous solution which can boil at 25℃ for 2 hours. Add 10ml of aqueous 

plant extract into the 20 ml of 1mM TiO2 solution at 25℃ heated with 200rpm stirring for 4hours. After 4 hours, the colors of the 
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solution will be changed into lite green and then converted into colorless form. Then we can put the extract for 24 hours in oven for 

drying at 80℃. Then these precipitates were drying and stored for further analysis (Dobrucka, 2017). 

 

Figure 1.1 (Titanium-Dioxide Dried nano-composites) 

Table 1: Change in solution color when forming Titanium dioxide nanoparticles using Jatropha curcus, Citrus paradise, and R the 

herb extracts of Communis. 

Solution Before Reduction After Reduction Color intensity Time 

Jatropha curcus Dark Yellow    

1mM solution of 

TiO2 

Transparent Yellow + Immediately 

  Pale Yellow ++ After 7 hours 

  Off white +++ After 24 hours 

Citrus paradise Lite Yellow    

1mM solution of 

TiO2 

Transparent Green + Immediately 

  Yellowish ++ After 7 hours 

  Pale yellow white +++ After 24 hours  

R. communis     

1mM solution of 

TiO2 

Transparent  Yellow + Immediately 

  Pale Yellow  ++ After 7 hours 

  Off white +++ After 24 hours 
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Cycle 

form

 

Figure 1.2: Sketch Explanation 

CHARACTERIZATION OF NANOPARTICLES 

We will estimate the optimum output of silver nanoparticles through absorption spectra. Using a UV-visible 

spectrophotometer (HITACHI, Model U-2800) we will detect the wavelength of SNP; deionized water serves as a blank solution. The 

ultimate top point of silver nanoparticle will be in an air-dried shape and atomic-force-microscopy (Model-Nanosurf easy scan 2 

AFM, Switzerland) as defined in (Kasthuri et al., 2009) will be able to classify it. 

 

TOXICITY BIOASSAY 

 Three herb extracts can be dissolved in the stock solution by using four solvents, their concentration is (15, 10 and 5 %). The 

concentration is to be hands-on smashed seeds, shook for better concentration delivery. This will allow air to be dried and placed into 

small plastic bottles. Both species, adults, will be released as defined in a controlled diet that includes jars (Rehman et al., 2018). 

Repellency  

The mean percentage of repellence was calculated by using a preferential approach. After the filter paper was divided into 

two parts, one half of each paper was prepared with the extracts from the plants and acetone. After some time, the solution would 

evaporate, so two halves were inserted and put in a Petri bowl. 20 Tribolium castanium and Trogoderma granarium adults were re-

allocated to a filter paper that was screened in the middle. Repellency data were reported respectively after 24, 48 and 72 hours 

(Girshick et al., 2015). 

Results and discussion  

The studies have been repeated in thrice along with the control factor under different designs Fully Randomized Design 

(CRD) with all the various treatments.  Plant extracts have been used at three different concentration levels, i.e. 5, 10 and 15 %, 

mortality results should be observed after 24, 48 and 72 hours of application of medication. At the same product type/rate of plant 
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extracts, we had independently performed the experiments on repellence and growth inhibition. The data were collected about larval 

inhibition, pupa; inhibition and adult inhibition at daily intervals, while the repellency data was reported at 24 hrs. 

WITH Titanium dioxide NANO-PARTICLES against Tribolium castanium 

2. MORTALITY DATA AFTER EXPOSURE OF 24 HRS  

To measure T-mortality. Castaneum, homogeneous adults were introduced into small plastic jars on a controlled diet. Adults 

were required to feed on controlled diets, and mortality data were reported. Wheat grains were used as diet and three concentrations of 

each plant extract were used viz., 5, 10 and 15%. Mortality data were recorded for 24, 48 and 72 h of the exposure period. Insects 

were held at 30±20 C and 60±5 per cent RH in incubators for mortality assessment. They repeated each operation and control three 

times. 

 Table 2.1 Reveals the variance analysis (ANOVA) of data on mean T percent mortality. Castaneum at various Jatropha 

curcus, Citrus paradise, and R concentrations. Commons. 

Data showed that main effects, plants (F=4.66; df=1: p<0.05) and concentration (F=11.10 df=;2 p<0.05) were significant regarding 

mortality values of T. castaneum after an exposure period of 24 hours. 

 

 

Table 2.1 Analysis of variance (ANOVA) of the data concerning % mortality of Tribolium castaneum (Herbst) for Titanium dioxide-

based nano-particles 

S.O.V DF SS MSS F value 

Plant  2 555.807 277.904 38.4000** 

Concentration(Conc.) 2 480.691 240.345 33.2103** 

Plant*Concentration 4 65.422 16.355 2.2600 

Error 18 130.267 7.237  

Total 26 1232.187 

 

 

Table 2.2 Comparison of the mean percentage mortality of Tribolium castaneum after exposure to different concentrations of plant 

extracts after 24 hrs 

Concentrations (%) Mean percentage of mortality ± SE 

5  5.81±1.49 

10  14.18±2.30 

15  22.58±4.77 
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Data in table 2.1 Represents the insecticidal effect of different concentrations of 3 different oil against Tribolium castaneum. The 

experimental data revealed that maximum mortality (22.58%) at 15% was recorded. The mean mortality was 14.18 per cent at 10 per 

cent concentration and 5.81 per cent death at 5 per cent plant extract concentration was observed.  From this, it is inferred that 

mortality only increased with a rise in concentrations of the 3 different plant oil and shows also that concentration has a major impact 

on the mean percent mortality rate of T. castaneum. 

2.3 Comparison of the mean percentage mortality of Tribolium castaneum after exposure to different plant extracts after 24 hrs 

Concentrations (%) Mean percentage of mortality ± SE 

P1  6.67±1.44 

P2  11.12±1.82 

P3  24.80±4.48 

 

Table 2.3. For percent mean mortality values of different plant extracts at different concentration levels showed that extracts of R. 

communis and Jatropha curcus gave mortality values 24.80 and 11.12%, correspondingly. While the least mortality 6.67 % was given 

by extract of Citrus paradise.  

 

2.4 Comparative mean percentage mortality of Tribolium castaneum after exposure to different concentrations of plant extracts after 

24 hrs 

Plant extracts x Concentrations (%) (%) Mean Mortality ± SE 

 Citrus paradise x 5  1.67±1.67 g 

Citrus paradise x 10  8.34±1.67 efg 

 Citrus paradise x 15  10.00±0.00 def 

Jatropha curcus x 5  5.00±0.00 fg 

Jatropha curcus x 10  11.67±1.67 cd 

Jatropha curcus x 15       16.67±1.67 bc 

Ricinus communis x 5  10.77±1.68 de 

Ricinus communis x 10  22.56±1.68 b 

Ricinus communis x 15  41.07±1.68 a 
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Table 2.4 showed the interaction between different concentrations (5, 10 and 15%) and different exposure periods. Mean mortality of 

T. castaneum was given in percentage by the application of an extract of Ricinus communis, Jatropha curcus, Citrus paradise oil 

along with the standard error in table 2.4. 

The mean comparison of percentage mortality values of T. castaneum at different concentrations of selected plant extract was highest 

at maximum concentration. Extract of Ricinus communis gave the highest mean mortality revealed that maximum mortality (41.07 %) 

at 15% was recorded. The mean mortality was 22.56% at 10% concentration and 10.78% mortality was detected at 5 percent of the 

plant extract concentration. Extract of Jatropha curcus gave the mean mortality revealed that maximum mortality (16.67%) at 15% 

was recorded. The mean mortality was 11.67% at 10% concentration and 5.00% mortality was observed at 5 per cent plant extract 

concentration. Extract of Citrus paradise gave the mean mortality revealed that maximum mortality (10.00%) at 15% was recorded. 

The mean mortality was 8.34% at 10% concentration and 1.67% mortality of the plant extracts was estimated at 5 percent. The result 

given showed substantial correlation between exposure time and concentration. From the results, we inferred that mortality values 

were rising slowly, with a rise in plant extract concentration. 

3. MORTALITY DATA AFTER EXPOSURE OF 48 HRS  

Table 3.1 Analysis of variance (ANOVA) of the data concerning % mortality of Tribolium castaneum (Herbst) for Titanium dioxide-

based nano-particles 

S.O.V  DF SS MSS F value 

Plant  2 1608.555 804.278 123.0181** 

Concentration(Conc.) 2 1265.198 632.599 96.7590** 

Plant*Concentration 4 457.108 114.277 17.4792* 

Error 18 117.682 6.538  

Total 26 3448.543 

 

 

Table 3.2 Comparison of the mean percentage mortality of Tribolium castaneum after exposure to different concentrations of plant 

extracts after 48 hrs 

Concentrations (%) Mean percentage mortality ± SE 

5  5.81±1.49 

10  14.18±2.30 

15  22.58±4.77 

 

Data in table 3.1. Represents the insecticidal effect of different concentrations of 3 different oil against Tribolium castaneum. The 

experimental data revealed that maximum mortality (22.58%) at 15% was recorded. The mean mortality was 14.18 % at 10% 
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concentration and 5.81% mortality was observed at 5 per cent plant extract concentration.  Through this, it is inferred that mortality 

only increased with a rise in concentrations of the 3 separate plant oil and indicates also that concentration has a major impact on the 

mean percent mortality rate of T. Castaneum. 

3.3 Comparison of the mean percentage mortality of Tribolium castaneum after  exposure to different plant extracts after 48 hrs 

Concentrations (%) Mean percentage of mortality ± SE 

P1  6.67±1.44 

P2  11.12±1.82 

P3  24.80±4.48 

 

Table 3.1 For percent mean mortality values of different plant extracts at different concentration levels showed that extracts of R. 

communis and Jatropha curcus gave mortality values 24.80 and 11.12%, correspondingly. While the least mortality 6.67 % was given 

by extract of Citrus paradise.  

 

3.4 Comparative mean percentage mortality of Tribolium castaneum after exposure to different concentrations of plant extracts after 

48 hrs 

Plant extracts x Concentrations (%) (%) Mean Mortality ± SE 

 Citrus paradise x 5  1.67±1.67 g 

Citrus paradise x 10  8.34±1.67 efg 

 Citrus paradise x 15  10.00±0.00 def 

Jatropha curcus x 5  5.00±0.00 fg 

Jatropha curcus x 10  11.67±1.67 cd 

Jatropha curcus x 15  16.67±1.67 bc 

Ricinus communis x 5  10.77±1.68 de 

Ricinus communis x 10  22.56±1.68 b 

Ricinus communis x 15  41.07±1.68 a 

 

Table 3.4 showed the interaction between different concentrations (5, 10 and 15%) and different exposure periods. Mean mortality of 

T. castaneum was given in percentage by the application of an extract of Ricinus communis, Jatropha curcus, Citrus paradise oil 

along with the standard error in table 3.4 
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The mean comparison of percentage mortality values of T. castaneum at different concentrations of selected plant extract was highest 

at maximum concentration. Extract of Ricinus communis gave the highest mean mortality revealed that maximum mortality (41.07 %) 

at 15% was recorded. The mean mortality was 22.56% at 10% concentration and 10.78% mortality concentration of plant extracts was 

observed at 5 per cent. Extract of Jatropha curcus gave the mean mortality revealed that maximum mortality (16.67%) at 15% was 

recorded. The mean mortality was 11.67% at 10% concentration and 5.00% mortality the plant extract concentration was measured at 

5 per cent. Extract of Citrus paradise gave the mean mortality revealed that maximum mortality (10.00%) at 15% was recorded. The 

mean mortality was 8.34% at 10% concentration and 1.67% mortality the concentration of plant extracts was measured at 5 per cent. 

The result given showed substantial correlation between exposure time and concentration. From the results, we concluded that 

mortality values were rising slowly, with a rise in plant extract concentration. 

4. MORTALITY DATA AFTER EXPOSURE OF 72 HRS  

Table 4.1 Analysis of variance (ANOVA) of the data concerning % mortality of Tribolium castaneum (Herbst) for Titanium dioxide-

based nanoparticles 

S.O.V DF SS MSS F value 

Plant 2 967.452 483.726 94.106** 

Concentration 2 1575.647 787.823 153.266** 

Plant*Concentration 4 275.269 68.817 13.388* 

Error 18 92.525 5.140  

Total 26    

Table 4.2. Comparison of the mean percentage mortality of Tribolium castaneum after exposure to different concentrations of plant 

extracts after 72 hrs 

Concentrations (%) Mean percentage of mortality ± SE 

5      9.04± 0.87c 

10     19.65± 2.41b 

15     27.69± 3.45a 

 

Data in table 4.1. Represents the insecticidal effect of different concentrations of 3 different oil against Tribolium castaneum. The 

experimental data revealed that maximum mortality (27.69%) at 15% was recorded. The mean mortality was 9.04 % at 5% 

concentration and 19.65% mortality was found at a plant extract concentration of 10 per cent.  From this, it is concluded that Mortality 

increased even with a rise in concentrations of the three different plant oil and also indicates that concentration has a major impact on 

the mean percent mortality rate of T. castaneum. 
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4.3 Comparison of the mean percentage mortality of Tribolium castaneum after exposure to different plant extracts after 72 hrs 

Concentrations (%) Mean percentage of mortality ± SE 

P1  11.89± 1.70c 

P2  18.00± 2.29b 

P3  26.49± 4.34a 

 

Table 4.3. For percent mean mortality values of different plant extracts at different concentration levels showed that extracts of R. 

communis and Jatropha curcus gave mortality values 26.49 and 18.00%, corresponding. While the least mortality 11.89% was given 

by extract of Citrus paradise.  

Comparative mean percentage mortality of Tribolium castaneum after exposure to different concentrations of plant extracts after 

72hrs 

Plant extracts x Concentrations (%) (%) Mean Mortality ± SE 

 Citrus paradise x 5  6.334±1.34g 

Citrus paradise x 10  12.00±1.15efg 

 Citrus paradise x 15  17.34±1.20def 

Jatropha curcus x 5  9.67±0.34fg 

Jatropha curcus x 10  19.00±0.57cd 

Jatropha curcus x 15  25.34±0.67bc 

Ricinus communis x 5  11.12±1.16de 

Ricinus communis x 10  27.94±2.04b 

Ricinus communis x 15  40.40±2.10a 

 

Table 4.2. Showed the interaction between different concentrations (5, 10 and 15%) and different exposure periods. Mean mortality of 

T. castaneum was given in percentage by the application of an extract of Ricinus communis, Jatropha curcus, Citrus paradise oil 

along with the standard error in table 4.2. 

The mean comparison of percentage mortality values of T. castaneum at different concentrations of selected plant extract was highest 

at maximum concentration. Extract of Ricinus communis gave the highest mean mortality revealed that maximum mortality (40.40%) 

at 15% was recorded. The mean mortality was 27.94% at 10% concentration and 11.12% mortality was observed at 5 per cent plant 
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extract concentration. Extract of Jatropha curcus gave the mean mortality revealed that maximum mortality (25.34%) at 15% was 

recorded. The mean mortality was 19.00% at 10% concentration and 9.67% mortality of the plant extracts was observed at 5 percent. 

Extract of Citrus paradise gave the mean mortality revealed that maximum mortality (17.34%) at 15% was recorded. The mean 

mortality was 12.00% at 10% concentration and 6.34% mortality was observed at 5 percent of the plant extract concentration. The 

result given showed substantial interaction between exposure time and concentration. From the analysis, we observed that mortality 

values were rising slowly, with a rise in plant extract concentration. 

WITH Titanium dioxide NANO-PARTICLES against Trogoderma granarium 

5. MORTALITY DATA AFTER EXPOSURE OF 24 HRS  

To evaluate the mortality of T. granarium, homogenous adults were released on the treated diet in small plastic jars. We 

found from the study that mortality values were increasing gradually, with a rise in concentration of plant extracts. Wheat grains were 

used as diet and three concentrations of each plant extract were used viz., 5, 10 and 15%. Mortality data were recorded for 24, 48 and 

72 h of the exposure period. Insects were held at 30±2 oC and 60±5 per cent RH in incubators for mortality assessment. They repeated 

each treatment and control three times. 

Table 5.1 reveals the analysis of variance (ANOVA) of data regarding the mean percentage mortality of T. granarium at 

different concentrations of Jatropha curcus, Citrus paradise, and R. communis. Data showed that main effects, plants (F=4.66; df=1: 

p<0.05) and concentration (F=11.10 df=;2 p<0.05) were significant regarding mortality values of T. castaneum after an exposure 

period of 24 hours. 

Table 5.1. Analysis of variance (ANOVA) of the data concerning % mortality of T. granarium (Herbst) for Titanium dioxide-based 

nanoparticles 

S.O.V DF SS MSS F value 

Plant 2 871.817 435.909 114.508 ** 

Concentration 2 970.047 485.023 127.409 ** 

Plant*Concentration 4 180.138 45.035 11.830 * 

Error 18 68.523 3.807  

Total 26 2090.525   

Table 5.2 Comparison of the mean percentage mortality of Trogoderma granarium after exposure to different concentrations of plant 

extracts after 24 hrs 

Concentrations (%) Mean percentage of mortality ± SE 

5  6.36±1.01 

10  16.41±2.36 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10155
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020              486 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10155   www.ijsrp.org 

Concentrations (%) Mean percentage of mortality ± SE 

15  20.66±3.00 

 

Data in table 5.1. Represents the insecticidal effect of different concentrations of 3 different oil against Trogoderma granarium. The 

experimental data revealed that maximum mortality (20.66%) at 15% was recorded. The mean mortality was 6.36% at 5% 

concentration and 16.41% mortality was observed at a concentration of 10 per cent of plant extracts.  From this, it is inferred that 

mortality only increased with a rise in concentrations of the 3 different plant oil and shows also that concentration has a major impact 

on the mean percent mortality rate of T. granarium. 

5.3 Comparison of the mean percentage mortality of Trogoderma granarium after exposure to different plant extracts after 24 hrs 

Concentrations (%) Mean percentage of mortality ± SE 

P1 
 7.23±1.12 

P2 
 15.12±2.20 

P3 
 21.09±3.29 

 

Table 5.2. For percent mean mortality values of different plant extracts at different concentration levels showed that extracts of R. 

communis and Jatropha curcus gave mortality values 21.09 and 15.12%, corresponding. While the least mortality 7.23% was given 

by extract of Citrus paradise.  

5.4 Comparative mean percentage mortality of Trogoderma granarium after  exposure to different concentrations of plant extracts 

after 24 hrs 

Plant extracts x Concentrations (%) (%) Mean Mortality ± SE 

 Citrus paradise x 5 
 3.34±1.67g 

Citrus paradise x 10 
 8.34±0.34efg 

 Citrus paradise x 15 
 10.00±0.00def 

Jatropha curcus x 5 
 7.00±1.00fg 

Jatropha curcus x 10 
 17.00±1.52cd 

Jatropha curcus x 15 
 21.34±0.89bc 

Ricinus communis x 5 
 8.75±0.89de 

Ricinus communis x 10 
 23.90±1.78b 
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Plant extracts x Concentrations (%) (%) Mean Mortality ± SE 

Ricinus communis x 15  30.63±0.67a 

Table 5.5 showed the interaction between different concentrations (5, 10 and 15%) and different exposure periods. Mean mortality of 

T. granarium was given in percentage by the application of an extract of Ricinus communis, Jatropha curcus, Citrus paradise oil 

along with the standard error in table 5.5. 

The mean comparison of percentage mortality values of T. granarium at different concentrations of selected plant extract was highest 

at maximum concentration. Extract of Ricinus communis gave the highest mean mortality revealed that maximum mortality (30.63%) 

at 15% was recorded. The mean mortality was 23.90% at 10% concentration and 8.75% mortality was observed at 5 per cent plant 

extract concentration. Extract of Jatropha curcus gave the mean mortality revealed that maximum mortality (21.34%) at 15% was 

recorded. The mean mortality was 17.00% at 10% concentration and 7.00% mortality concentration of plant extracts was observed at 

5 per cent. Extract of Citrus paradise gave the mean mortality revealed that maximum mortality (10.00%) at 15% was recorded. The 

mean mortality was 8.34% at 10% concentration and 3.34% mortality was observed at 5% concentration of the plant extracts. The 

given outcome showed that the interaction of exposure time and concentration was significant. From the findings, we observed that 

mortality values were rising slowly, with a rise in plant extract concentration. 

6. MORTALITY DATA AFTER EXPOSURE OF 48 HRS  

Table 6.1 Analysis of variance (ANOVA) of the data concerning % mortality of T. granarium (Herbst) for Titanium dioxide-based 

nanoparticles 

S.O.V DF SS MSS F value 

Plant 2 580.743 290.371 80.454** 

Concentration 2 717.708 358.854 99.429** 

Plant*Concentration 4 159.210 39.802 11.028* 

Error 18 64.964 3.609  

Total 26 1522.625   

Table 6.2 Comparison of the mean percentage mortality of Trogoderma granarium after exposure to different concentrations of plant 

extracts after 48 hrs 

Concentrations (%) Mean percentage of mortality ± SE 

5  5.14±0.72 

10  13.40±1.92 

15  17.53±2.65 
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Data in table 6.1.  Represents the insecticidal effect of different concentrations of 3 different oil against Trogoderma granarium. The 

experimental data revealed that maximum mortality (17.53%) at 15% was recorded. The mean mortality was 5.14% at 5% 

concentration and 13.40% mortality was observed at 10% concentration of the plant extracts.  From this, it is inferred that mortality 

only increased with a rise in concentrations of a 3 different plant oil and shows also that concentration has a major impact on the mean 

percent mortality rate of T. granarium. 

6.2 Comparison of the mean percentage mortality of Trogoderma granarium after  exposure to different plant extracts after 48 

hrs 

Concentrations (%) Mean percentage of mortality ± SE 

P1  7.23±1.21 

P2  10.56±1.55 

P3  18.29±3.04 

 

Table 6.3 For percent mean mortality values of different plant extracts at different concentration levels showed that extracts of R. 

communis and Jatropha curcus gave mortality values 18.29 and 10.56%, correspondingly. While the least mortality 7.23% was given 

by extract of Citrus paradise.  

6.4 Comparative mean percentage mortality of Trogoderma granarium after  exposure to different concentrations of plant extracts 

after 48 hrs 

Plant extracts x Concentrations (%) (%) Mean Mortality ± SE 

 Citrus paradise x 5  3.34±1.67g 

Citrus paradise x 10  8.34±1.67efg 

 Citrus paradise x 15  10.00±0.00def 

Jatropha curcus x 5  5.00±0.00fg 

Jatropha curcus x 10  11.67±1.67cd 

Jatropha curcus x 15  15.00±0.00bc 

Ricinus communis x 5  7.07±0.00de 

Ricinus communis x 10  20.20±1.014b 

Ricinus communis x 15  27.60±1.22a 
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Table 6.4 showed the interaction between different concentrations (5, 10 and 15%) and different exposure periods. Mean mortality of 

T. granarium was given in percentage by the application of an extract of Ricinus communis, Jatropha curcus, Citrus paradise oil 

along with the standard error in table 6.4. 

The mean comparison of percentage mortality values of T. granarium at different concentrations of selected plant extract was highest 

at maximum concentration. Extract of Ricinus communis gave the highest mean mortality revealed that maximum mortality (27.60%) 

at 15% was recorded. The mean mortality was 20.20% at 10% concentration and 7.07% mortality concentration of plant extracts was 

observed at 5 per cent. Extract of Jatropha curcus gave the mean mortality revealed that maximum mortality (15.00%) at 15% was 

recorded. The mean mortality was 11.67% at 10% concentration and 5.00% mortality was observed at 5% concentration of the plant 

extracts. Extract of Citrus paradise gave the mean mortality revealed that maximum mortality (10.00%) at 15% was recorded. The 

mean mortality was 8.34% at 10% concentration and 3.34% mortality was observed at 5 per cent plant extract concentration. The 

result given showed substantial association between exposure time and concentration. From the findings, we estimated that mortality 

values were rising slowly, with a rise in plant extract concentration. 

7. MORTALITY DATA AFTER EXPOSURE OF 72 HRS  

Table 7.1 Analysis of variance (ANOVA) of the data concerning % mortality of T. granarium (Herbst) for Titanium dioxide-based 

nanoparticles 

S.O.V DF SS MSS F value 

Plant 2 619.787 309.894 55.938** 

Concentration 2 1246.537 623.268 112.504** 

Plant*Concentration 4 186.387 46.597 8.411* 

Error 18 99.719 5.540  

Total 26    

Table 7.2 Comparison of the mean percentage mortality of Trogoderma granarium after exposure to different concentrations of plant 

extracts after 72 hrs 

Concentrations (%) Mean percentage of mortality ± SE 

5  7.69±0.73 

10  15.63±1.69 

15  24.34±3.02 

 

Data in table 7.1. Represents the insecticidal effect of different concentrations of 3 different oil against Trogoderma granarium. The 

experimental data revealed that maximum mortality (24.34%) at 15% was recorded. The mean mortality was 7.69% at 5% 

concentration and 15.63% mortality was observed at a concentration of 10 per cent of plant extracts.  From this, it is inferred that 
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mortality only increased with a rise in concentrations of the 3 different plant oil and shows also that concentration has a major impact 

on the mean percent mortality rate of T. granarium. 

7.3 Comparison of the mean percentage mortality of Trogoderma granarium after  exposure to different plant extracts after 72 

hrs 

Concentrations (%) Mean percentage of mortality ± SE 

P1  9.67±1.32 

P2  16.67±2.41 

P3  21.34±3.72 

 

Table 7.4 for percent mean mortality values of different plant extracts at different concentration levels showed that extracts of R. 

communis and Jatropha curcus gave mortality values  21.34 and 16.67%, correspondingly . While the least mortality 9.67% was 

given by extract of Citrus paradise.  

7.5 Comparative mean percentage mortality of Trogoderma granarium after  exposure to different concentrations of plant extracts 

after 72 hrs 

Plant extracts x Concentrations (%) (%) Mean Mortality ± SE 

 Citrus paradise x 5  5.00±0.00g 

Citrus paradise x 10  10.00±0.00efg 

 Citrus paradise x 15  14.00±0.57def 

Jatropha curcus x 5  9.00±0.00fg 

Jatropha curcus x 10  15.67±0.34cd 

Jatropha curcus x 15  25.34±1.34bc 

Ricinus communis x 5  9.091±1.01de 

Ricinus communis x 10  21.22±1.74b 

Ricinus communis x 15  33.68±3.21a 

 

Table 7.6. Showed the interaction between different concentrations (5, 10 and 15%) and different exposure periods. Mean mortality of 

T. granarium was given in percentage by the application of an extract of Ricinus communis, Jatropha curcus, Citrus paradise oil 

along with the standard error in table 7.6. 
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 The mean comparison of percentage mortality values of T. granarium at different concentrations of selected plant extract was highest 

at maximum concentration. Extract of Ricinus communis gave the highest mean mortality revealed that maximum mortality (33.68%) 

at 15% was recorded. The mean mortality was 21.22% at 10% concentration and 9.091% mortality was observed at 5 per cent plant 

extract concentration. Extract of Jatropha curcus gave the mean mortality revealed that maximum mortality (25.34%) at 15% was 

recorded. The mean mortality was 15.67% at 10% concentration and 9.00% mortality was observed at 5% concentration of the plant 

extracts. Extract of Citrus paradise gave the mean mortality revealed that maximum mortality (14.00%) at 15% was recorded. The 

mean mortality was 10.00% at 10% concentration and 5.00% mortality of the plant extracts was observed at 5 percent. The given 

outcome showed that the interaction of exposure time and concentration was significant. From the findings, we estimated that 

mortality values were rising slowly, with a rise in plant extract concentration. 

 

Titanium Nano-composites  

 8: UV-VIS spectra analysis 

The UV-Vis spectra were analysed to validate the presence of nanoparticles in the resulting solutions. UV-Vis absorption 

spectroscopy is an important technique for controlling the composition and consistency of aqueous solution in metal NPs. Metal NP's 

absorption range is susceptible to several variables like particle size, shape, and nano-particle interaction (agglomeration) with the 

media. Maximum absorption (ÿmax) depends on nanoparticles, thickness, and form. The UV-VIS absorption spectrum for TiO2 

nanoparticles between 200 and 400 nm is shown in Figure 4.3 TiO2 absorption occurs at 280 nm, and its absorbance in UV – Vis 

spectroscopy will be 0.004. (Aryal et cetera, 2006).

 

Figure 8.1: UV-Vis absorption spectra of titanium nanoparticle synthesized 

 9: Fourier transforms infrared spectroscopy (FTIR) 

 FTIR spectroscopy was used to classify various groups on Ricinus communis powder and to estimate their role in the 

formulation of nanoparticles. Figure 6 reveals the bands are at 3320 cm-1, 1590 cm-1, 1385 cm-1, 1024 cm-1. And 431-1 cm. The 

TiO2 nanoparticles FTIR spectrum showed characteristic 1024 cm-1 bands which indicate the presence of C-O stretching alcohols, 
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carboxylic acids, esters, and ethers. The peak at 1385 cm-1 indicates C-H rock alkenes while the peak at 1590 cm-1 indicates the 

presence of saturated hydrocarbon signature C = C. The 3320 cm-1 band correlates to O-H, as do the alcohols and phenols bonded 

with H-. Such bonds are related to the Ricinus communis chemical composition. In addition, the structure of Ricinus communis 

contains such compounds as caffeic acid, quinic acid and chlorogenic acid. It also contains free-form, glycosidally bound flavonoids 

(quercetin, kaempferol, rutoside, luteolin, apigenin, isorhamnetin), and essential oil. The peak at 431 cm-1 shows TiO2 nanoparticles 

are present.  

Figure 9.1 FTIR spectra of titanium dioxide nanoparticles 

Conclusion 

The present data provide evidence that the method of green synthesis would also prepare modern nanotechnology. These 

nanoparticles were prepared using various solvents from plant extracts. The big influence on soil fertility or growth was produced by 

the tribolium castanium and Trigoderma granarium pests. Specific plant extract oil has been used in recent years to regulate these 

effects but it won't work properly. So now we can use nanoparticles to monitor the giant reproduction disease in our country. Our 

experiments prove that the nanoparticles work very well, and then the oil extracts very easily. The results presented will prove this 

correctly. Then we can conclude that the nanoparticles recommended for farming level due to their cheap cost, availability, eco-

friendly nature and strong alternative ways against pest control. 
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     Abstract: Cotton leaf curl disease caused by the Cotton Leaf Curl Gemini Virus (CLCuV) is limited to Asia and Africa. This study 

was conducted in green house to check the role of antioxidant enzymes under diseased conditions. Four cotton cultivars (Gossypium 

hirsutum) were planted with two replications to check the expression in healthy and disease infected plants. The estimations of total 

soluble protein contents and the activities of peroxidases (POX), catalases (CAT), proteases and superoxide dismutase (SOD) were 

studied in leaves with 8 genotypes of cotton, four susceptible and four are disease infected. Disease symptoms were shown less intense 

in disease infected genotypes but severe in highly susceptible genotypes. The results showed that protein, POX, CAT, proteases and 

SOD played major role in disease resistance against CLCuV. The SOD, protein contents and CAT activities showed lower values in 

disease infected genotypes while they decreased significantly in susceptible genotypes. The CAT was found to be increased in both 

genotypes with high percentage in infected genotypes as compared to healthy. The results showed that significantly higher 

concentrations of total phenols and higher activities of protease the SOD, CAT and TFC in disease infected genotypes after infection 

with CLCuV. Statistically the ANOVA was performed to check the levels of above mentioned enzymes against plant resistance. These 

findings could be considered as biochemical markers for studying plant-virus compatible and incompatible interactions. 

 

Key words: Cotton leaf curls virus, G. hirsutum, disease index, disease incidence, whitefly, antioxidant enzymes, and biochemical 

compounds. 

 

 

INTRODUCTION 

 

 

1.1 Introduction of cotton  

  Cotton is a well-known and most important industrial crop 

worldwide which is grown more than 80 countries in tropical 

and subtropical regions. Cotton word derived from Arabic 

word “qutun”.It is also known as “Kapas” in Pakistan and 

India which is derived from a Sanskrit and “Karparsa” (Lee, 

1984; Smith, 1995). Cotton plays a vital role in agronomy and 

agriculture economy. The total world cotton production almost 

50% comes from two countries China and India (Alkudssi et 

al., 2013). 
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Table 1.1: List of top 10 cotton producer countries 

 
        Cotton production in different countries 

Cotton is commercially developed in the tropical and mild 

regions of more than 100 countries. Cotton in Pakistan, India, 

USA and China are the best production. Cotton has an 

extended commerce around the worlds of hundreds billions. 

China has an important source of income from cotton and 

constitutes 100 million agricultures and in textile industry 19 

million labors work and in related industries (Zhu et al., 

2011). Fiber exchange is not as it were  thing on cotton 

business based; in oil de-lined cotton seed   are handled, 

bodies and super (up to 41% of protein), (Campbell et al., 

2010). 

Kinds of Cotton 

Four types of cotton are discussed in this dissertation:  

 Gossypium arboreum  

 Gossypium barbadense 

 Gossypium herbaceum 

 Gossypium hirsutum 

Cotton (Gossypium spp.) is a primary source of meal, protein, 

natural oil and textile fiber. Many countries are producing 

high yields of cotton. Large scale producers of cotton 

including Pakistan, United States, India and China around the 

globe more than 70% of the total cotton production contribute. 

Amongst the 50 Gossypium species, two diploid species (G. 

arboreum and G. herbaceum) and two tetraploid species (G. 

barbedense and G.hirsutum) are universal, but overall cotton 

production for G. hirsutum is more than 90% of the rest of all 

species ( Lee et al., 2007). Also called “white gold” cotton 

could be a delicate, staple fiber that develops in a form known 

as boll around the seeds of the cotton plant Gossypium sp. In 

the middle of the 18th century Gossypium named by Linneaus 

and it is related to the Malvaceae family (Smith, 1995). Its 

global distribution induced an impressive diversification in 

terms of morphology (seeds, trichome), physiology and 

ecology. This diversification led to a remarkable evolution at 

the chromosome level (substantial evolution of chromosome 

size and structure) (Endrizzi et al., 1985; Wendel and Grover, 

2015).  

 
Fig. No 1. White- gold cotton 

 The industrial and agricultural economy of the country cotton 

plays a vital role in fiber and cash crops. It provides the basic 

raw material (cotton fiber) to cotton textile industry.                                                    

          
       Fig. No 2. Leaves of tetraploid cotton species 

The Gossypium genus contains about 45 diploid species with 

26 chromosomes and 5   tetraploid species and in which 52 

pairs of chromosomes (Brubaker et al., 1999). The reason for 

the development of different number of sets of chromosomes 
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seems to be due to different origins of these organisms. G. 

hirsutum originated from Central America and G. barbadense 

originated from Peru (Lubbers et al., 2009). Cotton plant has 

remained very useful in the history as it was the source of food 

and fiber (Cantrell, 2005). There are almost 51 species of the 

genus Gossypium (Hendrix et al., 2005). Different species of 

the genus Gossypium are having different number of sets of 

chromosomes, like Gossypium arboreum L. being diploid 

have two sets (2n) and Gossypium hirsutum L. being tetraploid 

have four sets (4n) and Gossypium barbadense L. is 

allotetraploid (8n) (Wendel and Cronn, 2003).  

The most developed species from these two forms is G. 

hirsutum because it produces quality fibers in all respects. The 

local species of cotton G. herbaceum and G. arboretum are 

both diploid which do not produce as much quality fiber as 

tetraploid species. The interesting fact about diploid forms of 

cotton plants is that these are resistant to CLCuV and these 

have adapted themselves to the hot and dry climate which 

increases their demand in the cotton business (Akhtar et al., 

2010). In any case the yield of cotton is disadvantageous 

influenced by biotic and abiotic stresses. Therefore, an effort 

to examine the molecular adjustment mechanisms of stresses 

and to reinforce push resistance in this plant is of essential 

importance to upgrade cotton production (Bota et al., 2004). 

Gossypium Arboreum 

Gossypium is a blooming plant within the tribe Gossipieae of 

the mallow family, Malvacea from which cotton is harvested. 

It is local to tropical and subtropical areas of old and unused 

world.  

       

 
Fig. No 3. Leaves of Gossypium arboreum 

G. arboreum L. is not only to make sure a importance of 

hypothetical vile for preserving the Asiatic cotton germplasm 

assests, while  moreover to recognize and appropriate progress 

,  perfect characteristic in which yield and different  plant 

structures that cutting edge of cotton plant  that can be 

misused (Verma et al., 2014). 

Gossypium hirsutum 

Cotton Gossypium hirsutum L is a plant fiber of major 

financial significance, with seeds giving an extra source of 

protein in human and instinctive nourishment. Flavonoids play 

a dynamic role in maintaining plant health and much research 

has examined the part of flavonoids in plant protection and 

plant energy and the impact these have on cotton generation 

(Nix et al., 2017). Gossypium hirsutum is the most abundant 

species of all other kind of cotton species. It shares about 90% 

of the world’s cotton.  Gossypium barbadense is on second 

position which shares 8% of the all while Gossypium 

herbaceum and Gossypium arboreum share only 2% in the 

world’s cotton (Jiang et al., 1998). 

 
Fig. No 4. Gossypium hirsutum samples from NIBGE 

In spite of the fact Gossypium arboreum, that it provides small 

surrender while it has numerous imperative  characteristics for 

example various disease ,many insects tolerant and illness and 

high fiber quality and extraordinary versatility, which are 

missing in G. hirsutum ,while  close to  G. arboreum can be 

developed beneath modest conditions and less overseen range. 

Cotton is infected by more than a few insects, pests and 

pathogens inducing diverse infections. Cotton leaf curl virus 

(CLCuV) is the greatest harmful infection, causing colossal 

injured the cotton plant in among them (Khan and Ahmad, 

2005). All provinces of the Pakistan CLCuV have spread out 

with the passage of time (Tariq, 2005). Whitefly Bemisia 

tabaci is a cause of transmission of cotton leaf curl disease and 

the causal agent may also reside in other insects (Khan and 

Ahmad, 2005). As described by many model studies by 

controlling the attack of Whitefly Bemisia tabaci which is the 

main vector of the infection, subsequent onset of disease-

CLCuD can be checked (Holt et al., 1999). 

 

 
Fig. No 5. Whitefly Bemisia tabaci vector 

Leaf curl is a widely recognized and damaging disease of the 

upland cotton within the Africa and in Indian subcontinent. Its 

ingenious mediator has been described from India, Pakistan 

and Sudan (Azhar et al., 2010). Whitefly Bemisia tabaci is 
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transmitted by single-stranded satellite DNA β portion  and a 

small side impact directing ,illness to be caused by a complex 

of monopartite begomoviruses (Akhtar et al., 2013). The 

begomovirus– beta satellite edifices that reason cotton leaf 

curl virus ailment in Africa and Asia are particular. Amidst of 

1990s, the complex of different begomovirus species appeared 

in Pakistan and India (regularly contaminating every plant for 

one or more infection), and caused an illness in which 

particularly beta satellite (Cotton leaf curl Multan beta satellite 

[CLCuMuB]) was associated (Tahir et al., 2011). In 2001, 

intensity of infection of a begomovirus was increased and the 

existing strain defeated existing resistance which was 

generally accounted for in Pakistan (Akhtar et al., 2002; 

Mansoor et al., 2003). Reported that after studying the DNA 

sequences one comes to the conclusion that there was only one 

type of begomovirus that developed it to act as infectious 

agent (Tahir et al., 2011). In a huge number of Begomo 

viruses consisted of two genomic fragments known as DNA-A 

and DNA-B, which are required for illness that is spread by 

whitefly Bemisia tabaci (Monga et al., 2011). 

 Here is a large number  from the ancient  World which have 

as it were a single fragment comparable  to  DNA-A, which 

has been isolated and displayed to bring on illness indications 

(Navot et al., 1991; Dry et al., 1993). In Pakistan, the most 

important crop is cotton, over 60% cotton is exported to 

foreign contraries for earnings (Briddon et al., 2000). Cotton 

is major fiber crop in Pakistan and it only only share 1.2% in 

of its production in local market and rest of the amount is 

exported worldwide. Cotton leaf curl disease (CLCuD) could 

be a major risk to the production of cotton in Pakistan (Azam 

et al., 2013). CLCuD has particular symptoms in which 

swelling, blackening and thickening of veins, downward or 

upward rolling of leaves, and cognation (Akhtar et al., 2002). 

The fibers of the cotton plant are single cells. An ovule 

epidermal cell on differentiation and growth produces a cotton 

fiber. When the cell is alive it elongates and has normal set of 

cellular structures. New growing fiber cell have only  primary 

cell wall and continues to grow further up to 39 days and 

develops secondary cell wall at the 17th day of its 

differentiation (Pesquet et al., 2011). On the deposition of 

secondary cell wall the thickness of the fiber increases. In 

cotton plant both primary and secondary cell walls are made 

up of cellulose. The deposition of the cell wall requires a 

unique set of enzymes with specific conditions. Cotton plant 

provides us an array of other textile products such as clothing, 

animal feed, oil and various other industrial products. As we 

can define species of virus and is all terms definitions can be 

devised but what is a virus and what is the entity it is still 

questionable (Van Regen mortel et al., 2006). We find 

different meanings of virus by different authors, it is a thing 

that different scientists understand by their experiments as 

they used to stay it causes infections in body and potentially 

very strong pathogenic parasite in living bodies. It is 

sometimes can be defined as a parasite that is small and 

obligate intracellular either it contains a DNA or RNA genome 

that is surrounded by a virus coded protein that is protective 

for it and structure of nucleoprotein is a type of nucleic acid as 

name has sowed us, it too contain either DNA or RNA 

(Roossinck et al., 2011). 

Later on it was found that there are certain other genotypes; 

cotton leaf curl Multan virus (CLCuMuV), cotton leaf curl 

Burewala virus (CLCuBuV) and cotton leaf curl Kokhran 

virus (CLCuKV) cause CLCuV disease. Just one sort of DNA 

β satellite, generally beginning from CLCuMuB DNA β 

segregated from tomato, is observed to be related with the 

disease that was observed to be related but now clearly 

deficient with regards to an alpha satellite (Tahir et al., 2011). 

As of late, CLCuBuV has been accounted for India and 

commanding in numerous crops (Kumar et al. 2011; 

Rajagopalan et al., 2012). These viruses are transferred to the 

plant by whitefly (Bemisia tabaci). Different pathogens, 

insects and pests cause various disorders in which cotton is 

infected (Khan and Ahmad, 2005). With the passage of time 

CLCuV has spread in all areas of Pakistan (Tariq, 2005). 

During the last decade, 9.45 million bales of cotton production 

decrease due to CLCuV virus (Hussain, 1995; Khan et al., 

2001). For the textile sector, higher strength of fiber is very 

important. The high fiber strength does not have its 

availability in commercial kinds in Pakistan. For extra fiber 

strength starting Culp and Harrel (1973), Green and Culp 

(1990), and Culp and Green (1992) starting in 1946,focused 

on transferring genes, which was based on Beasley (1940) 

triple hybrid to develop cotton plant (Ahmad et al., 2010). If 

plants are infected early in their life, right after germination, 

and then the symptoms are more severe with no harvestable 

lint. On the other hand if the plant was infected very late in his 

life then the symptoms will be milder (Sattar et al., 2013). 

The inverse relation between fiber strength and lint yield was 

terminated and fiber strength was increased. Mostly cotton 

produce in Punjab, Rajasthan, Haryana, Gujarat, Andhra 

Pradesh, Maharashtra states in India. Those all areas in which 

grow cotton are infected by whitefly-transmitted begomovirus. 

The primary record of CLCuD in India than Sri Ganganagar, 

Rajasthan in 1993 (Ajmera et al., 2004).  

In 1978, a period of Gemini virus was noticed on distinctive 

plants with different features of size and structure and was at 

last demonstrated to be single stranded deoxyribonucleic acid 

virus (Mathews, 1987). During the year 1997 outburst of 

disease was recorded in all these three states and people were 

infected with the disease roughly about 2.19 lakh. Including 

biotic and abiotic stresses the environmental calamities are the 

major threats to food security and agriculture. A number of 

crucial plant diseases are due to biotic stresses including 

viruses and are liable for a large number of deficits of yield 

production and its nature in all segments of the world also in 

Pakistan. The family Gemini viridae comprises of three genera 

i.e. Mastrevirus, Curtovirus and Begomovirus. A well-known 

bad gather of these infections are related to sort Begomovirus, 

a source of great danger to cotton yield which is known to us 

as Cotton leaf curl infection malady (CLCuD) and is spreaded 

from one to another by whitefly i.e.  Bemisia tabaci complex 

(including B. argentifolii) in a ceaseless way (Brown et al., 

1995). There is a contaminated plant of cotton from which 

DNA is separated with CLCuD exposed a great ranging 

similarity with the Begomoviruses and other DNA-A 

fragments and Indian sub-continent (Zhou et al., 1998). 

In Vidarbha region, the most crucial cash crop is cotton, raised 

on an area of 13.00 lacks hectors with of 27 lack cotton bales 
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(2008-09). Decreasing in the output of the cotton is due to 

diseases. Most of the disease is present on cotton plant leaves 

about 80% to 90% (Azam et al., 2013). The point to ponder 

here is the cotton tree leaf rather than a complete cotton leaf 

plant   is mainly borne from various infections like fungus, 

foliar leaf spot of cotton. Various negative impacts have been 

seen on the morphology of the infected plants and it has been 

seen that the disease have cancerous effect on the cotton 

filaments (Ahmad et al., 2002).  Among the symptoms of 

cotton leave curl virus disease appearance of different colors 

on the leaves is an important one. To control the disease it is 

the most effect technique to pick up the infected leaves out 

from the rest of growing crop (Agrions, 1978). 

According to the studies of Iqbal et al., (2006) Seed cotton 

production has some significant and positive relationship with 

sympodial per plant, bolls per plant and boll weight. (Kale et 

al., 2007). Infections are able to contaminate all sort of living 

beings including plants, creatures, microscopic organisms, and 

Archaea infections (Huang et al., 2010) are ubiquitously show 

in all biological systems around world (Edwards et al., 2005). 

In Pakistan, one within the India and other within the Sudan 

begomo infections having seven species detailed so distant 

while five out of seven have been recognized (Amin et al., 

2006; Sharma and Rishi, 2007). A latest recombinant strain of  

A begomovirus derivative from cotton leaf curl Multan called 

(CLCuMV) and Kokhran virus (CLCuKV) has been found in 

existing cotton assortments with the breakage of resistance to 

be related with a latest recombinant strain (Akhtar et al., 

2010). Cotton leaf curl Burewala virus (CLCuBV), having 

recombinant strain infection which is present in Pakistan 

whose commonly growing in cotton.  One of the premium 

ways to conflict CLCuV, especially all  endeavors in which 

treatment have ineffectual and when there is high inoculum 

pressure by the assortment of breeding resistant. 

Different attempts have been made to exchange resistant genes 

through interspecific hybridization between diploid and 

tetraploid species have been developed by cotton plant. Clear 

(1963) exchanged unaffected genes caused by Puccinia 

cacabata against cotton rust (Bao-Liang et al., 2003). 

Qualities for resistance against illness and dry season have 

been exchanged among Gossypium hirsutum and Gossypium 

arboretum (Amin, 1940). Interspecific introgression has 

moreover been done during the Gossypium hirsutum and 

Gossypium arboretum. Essentially, safe qualities against 

bacterial curse of cotton display in G. Arboretum have been 

introgressed into G. Barba thick (2009) against Rotylenchulus 

reni shape is from 2n to 3n cotton (Knight, 1957; Brinkerhoff, 

1970). Among the population of peoples in which the sum of 

genetic variability and genetic diversity can be characterized 

and the betterment of crop and also hereditary for 

supportability. It is a zone of interest. Gossypium arboreum L. 

has various promising characteristics such as dry season 

resilience and tolerate to insects, pests etc., which are not 

present in the G. hirsutum L (Mehetree et al., 2003). In any 

case, for the final two decades the cotton production has 

remained quiet in which both biotic and abiotic stresses 

containing a few components in which cotton has great yield 

quality and fourth biggest producer in Pakistan than others 

(Saeed et al., 2014). Cotton leaf curl disease (CLCuD) is one 

and only the main restricting components producing vast crop 

damages (Farooq et al., 2011). Numerous efforts by creating 

resistance/tolerant variabilities using diverse conservative 

breeding approaches have been made by the breeders to 

overcome this issue but these assortments ended up helpless 

after two to three a long time due to changes happening within 

the viral strains causing CLCuD. 

In this manner, appropriate genetic changeability, proper 

misuse of the polyploidy creation and presentation of misuse 

exotic germplasm are exceptionally critical and existing 

various varieties through hybridization (Ismail et al., 2008). 

Different levels of chromosomal variety can be assessed 

utilizing different mathematical methods such as fundamental 

factors analysis (Li Zheng et al., 2008). Cluster examination 

and most important methods are organized (Brown et al., 

2000). Among these biometrical strategies, the major 

prerequisite of central component in which study can be 

allocated in each genotypes as it were bunch only and it too 

imitates the importance of biggest supporter to full 

inconstancy in every point of separation (Sharma et al., 1998). 

The effect of cotton leaf curl virus (CLCuV) which causes 

cotton leaf curl disease (CLCuD), on the expression of 

oxidative enzymes of cotton plants (Genus: Gossypium) has 

extensively been studied. Generally, this disorder prevails in 

many plants of the family malvaceae (Azhar et al., 2013). In 

the structure of leaves virus causes very unusual changes in 

the cotton plant such as the formations of outgrowths and 

enations on veins and the underside the leaf. The growing 

enations appear leaf-like and can be the size of the leaves on 

which they are present (Akhtar et al., 2000). The effects of 

this virus are very unusual, such as the plants infected with 

this virus have more amount of chlorophyll in their leaves than 

the normal plants. The distribution of chlorophyll is more in 

CLCuV infected plants however based on the age and certain 

other morphological features of the plant; hence symptoms 

may vary accordingly (Sattar et al., 2013). 

Application of pesticide have very harmful impacts caused on 

the environment in which whitefly may cultivate the resistance 

of pesticide (Pico et al., 1998; Palumbo et al., 2001). The 

foremost important aspect of control of illness is utilization 

and documentation of solid sources of plant resistance. The 

use of it is simple, very effective and environmentally friendly 

as compared to depending on pesticides. From the past 20 

years, many influential steps have been taken to produce 

CLCuD‐resistant cultivars in Pakistan. As the time passed, the 

infection was strongly manage by producing CLCuD‐resistant 

variety. As of late, a strain of the infection that overcame this 

resistance appeared and rendered already different safe 

assortments susceptible (Akhtar et al., 2008).This consider 

was started to recognize sources of resistance in developed 

and wild genotypes indicating five Gossypium species. Many 

present researches have an objective to explore the genetic 

potential of different cotton cultivars and relation of seed 

cotton generation with different precedence, production and 

fiber related traits under CLCuV serious states. 

MATERIAL AND METHODS 

Plant material 
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Eight cotton cultivars, each with two replications with known 

CLCuV-resistance and vulnerability levels were taken and 

grown in green house.  

Source of viral inoculums 

A susceptible inoculated cotton plant was serving as a source 

of CLCuV source. These plants are inoculated artificially 

which were put in their favorable environment in the green 

house (Akhtar et al., 2013). 

Virus transmission and identification 

 Newly growing cotton plants were inoculated with the virus 

strain (CLCuV). Data were recorded on the ratio of effective 

grafts, rate of illness transmission, inactive sum (aver-age time 

needed for initial symptom look once grafting), and sort of 

indications created ninety days post vaccination (Akhtar et al., 

2015). 

Total soluble protein content 

Mature leaves were used for extraction of protein contents by 

grinding them in extraction tube. Involvement of protein 

components in plant infections resistance has been reported in 

numerous plant pathogenic intuitive (Tornero et al., 2002; 

Carballo et al., 2006). In non-inoculated plants, total soluble 

protein substances was essentially higher in leaves of 

vulnerable genotype-I but was comparative in vulnerable 

genotypes-II and both of the resistant genotypes. As a rule 

contaminated, plants appear high protein content, which could 

be due to both the activation of the host defense mechanisms 

and the pathogen attack components (Agrios, 1997). The high 

level of susceptibility of these genotypes in which possible 

explanation for significant decrease in total soluble proteins in 

susceptible genotypes after CLCu-BuV injected. Comparative 

results have been detailed in maize, tomato, grapevine, and 

apple contaminated with mollicutes (Favali et al., 2001; 

Bertamini et al., 2002, 2002; Musetti et al., 2010).  

 

Add it to         
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           Take absorbance at 

Fig. No 6: Flow chart of peroxidase activity 

 

Peroxidase (POD) 

POD estimation was done with the help of potassium 

phosphate buffer, 100µl reaction mixture, and 100µl samples. 

The reaction was initiated by adding the enzyme extract. At 

470 nm increased the absorbance of the reaction solution after 

every 20s was recorded. POD activities were recorded based 

on the definition that one unit of activity of POD is 0.01 unit 

per minute of rate of change of absorbance (Gogai et al., 

2011). 

(2, 2-diphenyl-1-picryl-hydrazyl-hydrate (DPPH) Activity 

 
Fig. no 7: Flow chart of DPPH activity 

Sample stock solution in which 150ul DPPH added it to 50 µl 

sample were diluted to final concentrations then charge it into 

Eppendorf tube. After the mixtures were vigorously shaken 

they were incubated in dark for 30 min after incubation again 

charged it into ELISA plate in which different values of 

sample solutions, and then take at room emperature for 30 

mints the absorbance values were measured after 30 mins 

were recorded at 518 nm and change over into the rate 

antioxidant activity (AA) utilizing the following formula: A 

100 = Abs sample-Abs blank /100Abs control  

They must take blank absorbance in which we take Ethanol 

(150 mL) plus plant extract solution (50 mL). For negative 

control DPPH solution was used and the standard solutions 

using the positive controls. 

Total Flavonoid Content 

  
Fig. No: 8 Flow chart of Total flavonoid content 

100µl 

sample 
100µl reaction 

mixture 

ELISA plate 470nm 
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Aluminum chloride colorimetric assay was used to measure by 

total flavonoid contents. An adding 50 µl sample of extract 

and 75 µl NaNO3 was put to 10ml flask having 120 µl of 

distilled water then incubate for 6 minutes. After 6 minutes, 

150 µl AlCl3 was added than incubate for 5 min. After 

incubation we were added, 500 µl NaOH and the total 

concentrations was made up to 10 ml with distilled water than 

incubate for 30 min and in the last step absorbance was taken 

by ELISA reader at 510nm. Through this method a blank 

sample was also run (Georgleva et al., 2011). 

Total protein content 

 
          Fig. No 9: Flow chart of total protein content. 

Protein content of 8 samples (500 µl each) was determined by 

above mentioned protocol. A blank sample was also run 

through this procedure as a control. 

According to the literature total phenolic contents were 

determined (Singleton & Rossi, 1965. Added 500 mL of the 

diluted sample into diluted Folin– Ciocalteu reagent (the most 

common usage of FC reagent for determining protein 

concentrations in Lowry method) then incubation for 30 

minutes. After 30 min, we were added 500 µl of saturated 

sodium carbonate solution. The mixture absorbance was 

measured at 760 nm after incubation for 2 hours at room 

temperature. At the end absorbance was taken by ELISA 

reader (Song et al., 2010). 

Catalase (CAT) 

 
Fig. No 10:  Flow chart of catalase activity. 

Catalase activity was by 5ml potassium phosphate and 500ul 

water for some modification of CAT action. Extract  from 

both CLCuV-inoculated and non-inoculated plants were 

completely blended in a medium composed of 50 mM  

potassium phosphate buffer, 50µl sample then shake 

vigorously  at  pH 7.0 for measurement of CAT activity. The 

absorbance was recorded at 240 nm after every 20 s and 

reduction in reaction solution. CAT activity were recorded 

based on the definition that one unit of activity of CAT is 0.01 

units’min−1 of rate of change of absorbance. And enzyme 

activity was expressed on the base of fresh weight (Hameed et 

al., 2011).                 

 

 

Protease activity 

Protease activity was obtained from CLCuV inoculated and 

non- inoculated plants, treated with potassium phosphate 

buffer solution of casein and TCA solution. Enzyme activity 

was done by ELISA reader. To all the tubes, 100 µl of 

protease extracts was added and mixed well. A blank sample 

was also run through this method. Exactly after 10 min added 
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sample, reaction was stopped. 2.0 ml TCA solution and mixed 

well. Tubes were then allowed to stand for 10 min, and then 

reaction solution was filtered to remove the precipitate formed 

during reaction. The filtrate absorbance was measured at 280 

nm. By this method, protease activities were recorded based 

on the definition that one unit of activity of protease is 0.001 

unit per minute  is that amount of enzyme, A280 per min at 

37°C and pH 7.8. On protein basis enzyme activity was also 

expressed (Hameed et al., 2013). 

Superoxide dismutase (SOD) 

 
Fig. No 11: Flow chart of Superoxide dismutase (SOD) 

Leaves extracts of CLCuV cotton plants were tested with 50 

µl sample and 250 potassium phosphate buffer, 100 µl 

methionine, 100 µl Triton X ,50 µl NBT ,400 µl distilled 

water all are charged into Eppendorf  then take under light for 

15 min and take out and  add 50 µl Riboflavin and then take 

absorbance at 560nm. While nitro blue tetrazolium (NBT) will 

be reduced photo chemically (Dixit et al., 2001). 

For the assessment of SOD activity, leaflet was homogenized 

in a medium solution composed of 50 mM potassium 

phosphate buffer. To inhibit the photochemical reduction of 

nitro blue tetrazolium (NBT) and measuring its ability and the 

activity of SOD was assayed. One unit of activity of SOD was 

determined which caused 50% inhibition of photochemical 

reduction of NBT due to the quantity of enzymes.                                                                       

 RESULTS AND DISCUSSION 

CLCuV cotton plant 

Disease response  

CLCuV inoculated plants of all tested genotype showed a 

wide range of symptoms depending on their genetic makeup. 

From G. hirsutum developed disease symptoms 10 days post 

inoculation and showed sever symptoms like leaf rolling & 

curling, swelling and darkening of veins, and leaf-like out-

growths called ‘enations’ within 30 days post inoculation of 

susceptible genotypes. All the grafting inoculated plants of 

resistant genotypes from G. herbaceum (Co Tiep Khac) 

initiated disease at 30 days post inoculation, respectively.   

On these genotypes CLCuD symptoms started as slightly vein 

swelling/darkening and ‘enations’on the veins on the 

undersides of leaves and G. herbaceum (Co Tiep Khac) leaves 

of the grafted plants on few symptoms were developed. The 

end of the experiment (90 days post inoculation) no disease 

severity was observed. Through PCR CLCuBuV was readily 

detected in both symptomatic and symptom-less leaves of 

these plants. The lower disease severity in the leaves of 

CLCuBuV-inoculated plants of genotypes and (G. herbaceum) 

(Akhter et al., 2013). . Involvement of protein components in 

plant infections resistance has been reported in numerous plant 

pathogenic intuitive (Tornero et al., 2002; Carballo et al., 

2006). In non-inoculated plants, total soluble protein 

substances was essentially higher in leaves of vulnerable 

genotype-I but was comparative in vulnerable genotypes-II 

and both of the resistant genotypes. As a rule contaminated, 

plants appear high protein content, which could be due to both 

the activation of the host defense mechanisms and the 

pathogen attack components (Agrios, 1997). The high level of 

susceptibility of these genotypes in which possible explanation 

for significant decrease in total soluble proteins in susceptible 

genotypes after CLCu-BuV injected. Comparative results have 

been detailed in maize, tomato, grapevine, and apple 

contaminated with mollicutes (Favali et al., 2001; Bertamini et 

al., 2002, 2002; Musetti et al., 2010).  

The present study indicated that the two enzymes (SOD and 

POD) reacted in the same way to the disease (a decline of their 

activities with the disease aggravation) which may be 

explained by their co-regulation. Previous studies also 

reported the simultaneous induction or decline of the two 

enzymes (Shigeoka et al., 2002; Abedi and Pakniyat 2010) . 

The CAT activity was found to be positively correlated with 

the disease thus negatively correlated with the resistance. The 

increase of the CAT can be explained by the decline of the 

POD activity leading to an increase of hydrogen peroxide 

which must be scavenged by the CAT. CAT is enzymes with 

the potential to directly dismutase hydrogen peroxide into H2O 

and O2. They play an important role in the plant cells 

detoxification during oxidative stress. The level of CAT has 

been shown to increase in varieties sensitive to a stress 

(sarvista et al., 2002). 

One of the main effects of CLCuV disease is the restriction of 

the water movement due the vessels occlusion in the infected 

plants. An important adaptation of plants to water stress is the 

increase in the concentration of intracellular solutes, such as 

proline and total soluble sugars (TSS), which facilitate the 

maintenance of cell pressure potential (Osakabe et al., 2014). 

The level of TSS was found to increase with the aggravation 

of the disease most probably due to the mentioned reason. 

Similarly the TSS show a significant buildup in leaves of 

inoculated paper plants from 20day (Osakabe et al., 2014) 

which tends to confirm our results. The proline content was 

not significantly correlated with the disease parameters in our 

study although it was reported to increase in infected plant in 

most of the reports (Siddique et al., 2014). Again in this study, 

the lack of correlation can be explained by the different level 

of the disease. In our study the augmentation of the protein 
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content is positively correlated with the disease; this fact can 

be explained by the activation of the host defense mechanism 

and the pathogen attack mechanism which both required the 

production of new proteins (Siddique et al., 2014). 

In the field, only three parameters were tested for two years 

experiments: one antioxidant enzyme (SOD) and the content 

of proline and total soluble sugar. The correlation of the 

biochemical parameters with the disease parameters differed 

in the two years. The 2015 SOD activity was not correlated 

with any of the same year disease parameter however, in 2014, 

a correlation was observed between the disease incidence and 

the SOD activity. The TSS content had shown a negative 

correlation with the two disease parameters in 2014 but was 

only positively correlated with the disease incidence in 2015. 

The proline content had shown a negative correlation with the 

disease index in 2014. These observed variations of the SOD 

activity and in the content of TSS and proline can be explained 

either by the difference level of reactivity of our population 

lines to the disease from year to year, the instability of the  

environmental conditions and the level of virulence of the 

pathogens present in the field. The decrease of the total 

soluble sugar with the aggravation of the disease observed in 

2014 can be explained by the use of the total soluble sugars to 

maintain the cell pressure potential. 

In any case, protein substance was found to be diminished 

essentially in CLCuBuV-inoculated plants of both susceptible 

genotypes (CIM-496, 20.39% and NIAB-111, 23.64%), 

whereas it was found to alter  non-significantly in leaves of 

vaccinated  plants of both resistant genotypes Ravi (9.41%) 

and Co Tiep Khac (11.04%), as compared to their non-

inoculated plants. In this study, aside the negative correlation 

between SOD and CAT and the SOD and the POD, no other 

correlation was observed between the antioxidant enzymes. 

However moderate correlations were found between 

antioxidant enzymes and the other biochemical compounds. In 

a study on tomato’s antioxidant response to salt stress (Frary 

et al., 2010). 

Another interesting remark is that except for one trait (TSS), 

no correlation was obtained between the trait measured in the 

greenhouse and those measured in the field. This lack of 

correlation can be explained by the non-controlled 

environment in the field (other diseases, drought, and insects). 

Levels of POD in Cotton Plant       

 

Fig. No.12: Levels of peroxidase enzyme in cotton plant 

(cotton leaf curl virus) under biotic stress, showing that the 

expression of POD in two of the infected samples got over 

expressed and rest of the 3 out of 5 got suppressed. 

Peroxidase is an enzyme during a wide selection of organisms, 

from plants to human to bacterium. Its major function is to 

breakdown peroxide that is one in every of the toxins 

produced as a byproduct of using oxygen for respiration. It is a 

chemical compound and antioxidant resistant. Expression of 

levels is checked in IU/ml of protein.  

Peroxides are also one of the primary responding enzymes 

giving quick defense against plant pathogens. As reported by 

Siddique et al., 2014,resistance against pathogens and in the 

regulation of the cell wall elongation wound healing they are 

involved (Zhou et al.,2012). 

Cotton leaf curl virus is not a seed borne disease while it is 

transmitted by the Whitefly Bemisia tabaci and some virus 

lives in alternate hosts.  After infection of three plants with 

cotton leaf curl virus expression of peroxidase enzyme was 

studied in terms of enzyme activity. The expression levels of 

peroxidase are measured in IU/ml.  In first two infected cotton 

plant, graph shows that there are higher expression of POD in 

infected plant than healthy plants. The rest of three plants are 

showing lower expression of POD in infected plants. 

Expression levels of peroxidase in which results were 

significant (1.352± 0.548), (2.971±1.18) and (0.969±0.387) 

were recorded with extract. So, predominantly the infection 

causes the suppression POD expression as the graph suggests 

the value of POD activity of 1.337±0.538 and 0.6703±0.017 

for healthy plants. 

In non-inoculated plants POD activity was significantly higher 

of both susceptible genotypes, as compared to resistant 

genotypes plants was observed in NIAB-111 followed by 

CIM-496, Ravi, and Co Tiep Khac in which highest POD 

activity was non- inoculated. POD activity significantly 

decreased in CLCuBuV-inoculated plants of susceptible 

genotypes CIM-496 (31.54 %) and NIAB-111 (26.497 %) 

compared to the non-immunized plants, whereas it changed 

none essentially in CLCuBuV-inoculated takes off of both 

resistant genotypes (Mydlarz & Harvell 2006).  

Levels of CAT in Cotton Plant  
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Fig. No.13: Levels of catalase (CAT) in cotton plant (cotton 

leaf curl virus CLCuV)   under biotic stress, showing that 

the expression of CAT in two of the infected samples got 

over expressed and rest of the 3 out of 5 got suppressed.   

      2 H2O                                  2 H2O + O2 

It is also measured in international unit (IU/ml) of protein. 

Cotton leaf curl virus is not a seed borne disease while it is 

transmitted by the Whitefly Bemisia tabaci and some virus 

lives in alternate hosts.  After infection of five plants with 

cotton leaf curl virus, the expression of catalase enzyme was 

studied in terms of enzyme activity these cotton plants graph 

shows that 2 plants are having higher activities for catalase on 

infection while the activities of catalase for 3 of these plants 

were suppressed. The expression levels of CAT are measured 

in IU/ml. It has been observed that expression levels of CAT 

(8.312±0.058) of this group were dominantly suppressed by 

infection than the healthy plants (8.226±0.0031). The effect of 

cotton leaf curl virus, (CLCuV) which causes cotton leaf curl 

disease, (CLCuD) on the expression of oxidative enzymes of 

cotton plants. The results were significant as expression levels 

of catalyze (8.586±0.006), (7.556±0.0021) and (1.764±0.121) 

were recorded with extract. The CAT activity was found to be 

positively correlated with the disease thus negatively 

correlated with the resistance. The increase of the CAT can be 

explained by the decline of the POD activity leading to an 

increase of hydrogen peroxide which must be scavenged by 

the CAT. CAT is enzymes with the potential to directly 

dismutase hydrogen peroxide into H2O and O2. They play an 

important role in the plant cells detoxification during oxidative 

stress. The level of CAT has been shown to increase in 

varieties sensitive to a stress (sarvista et al., 2002). 

  LEVELS OF (SOD) IN COTTON PLANTS 

 
 

reported to increase in resistant cultivars with the resistance 

(Kumari et al., 2015). The results were significant as 

expression levels of sodium oxide dismutase (19.54± 0.005), 

(0.664±0.082) and (0.385±0.006) of protein were recorded 

with extract. 

 

 

LEVELS OF TOTAL PHENOLIC CONTENTS 

 
Fig. No.15: Graph shows that there is a strong linear 

correlation between absorption and concentration of 

phenolic contents over the defined limit of concentration. 

So based on the value of absorbance we can easily 

calculate the concentration at any other value of 

absorbance. 
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LEVELS OF TOTAL PHENOLIC CONTENTS IN 

PLANTS COTTON LEAF CURL VIRUS (CLCuV) 

UNDER BIOTIC STRESS  

The total phenolic contents can be measured using the Folin-

ciocalteu reaction. In which results are typically expressed as 

Gallic acid equivalents. Cotton leaf curl virus is not a seed 

borne disease while it is transmitted by the Whitefly bemisia 

tabaci and some virus lives in alternate hosts. After infection 

of three plants with cotton leaf curl virus expression of total 

phenolic contents was studied in terms of enzyme activity in 

first infected cotton plant graph shows are higher expression in 

healthy plants. The expression levels of TPC are measured in 

mg of GA/g of extract. It has been observed that expression 

levels of total phenolic contents (60.43±1.346) of this group 

were much higher than the infected (28.85±1.449) group. The 

effect of (CLCuV) which causes cotton leaf curl disease, 

(CLCuD) on the expression of oxidative enzymes of cotton 

plants. 

The results were significant as expression levels of total 

phenolic contents (15.59±2.021), (20.023±1.008), 

(32.21±1.361) of protein were recorded with extract. 

LEVELS OF TOTAL FLAVONOID CONTENT (TFC) 

 
Fig. No.16: Graph shows that there is a strong linear 

correlation between absorption and concentration of 

flavonoid contents over the defined limit of concentration. 

So based on the value of absorbance we can easily 

calculate the concentration at any other value of 

absorbance. 

The standard curve equation: Y =0.038x – 0.0285 with 

r2=0.9835. The total flavonoid content was calculated from a 

calibration curve, and the result was expressed as mg 

equivalent per gram dry weight. 

 

 
Fig. No.17: Levels of (TFC) In Plant (Cotton Leaf Curl 

Virus) Under Biotic Stress. This graph shows that TFC in 

two out of three infected plants got decreased and one of 

the infected plants showed higher level of TFC as 

compared to the healthy plant. 

The total flavonoid content of fluid extract as determined by 

the aluminum chloride colorimetric method .The total 

flavonoid content was calculated from a calibration curve, and 

the result was expressed as mg rutin equivalent per g dry 

weight. Cotton leaf curl virus is not a seed borne disease while 

it is transmitted by the Whitefly bemisia tabaci and some virus 

lives in alternate hosts.  After infection of three plants with 

cotton leaf curl virus expression of total flavonoid contents 

was studied in terms of enzyme activity in first infected cotton 

plant graph shows are higher expression than healthy plants. 

The expression levels of total flavonoid contents are measured 

in mg ruitn per day. It has been observed that expression 

levels of TFC (28.8±1.449) of this healthy group were much 

higher than the infected (14.48±1.203) group. The effect of 

cotton leaf curl virus, (CLCuV) which causes cotton leaf curl 

disease, (CLCuD) on the expression of oxidative enzymes of 

cotton plants. 

The results were significant as expression levels of total 

flavonoid contents (26.013± 1.008), (48.43± 1.361) and 

(32.42±1.563) of protein were recorded with extract. 

LEVELS OF (DPPH) IN COTTON PLANT 
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Fig. No.18: Graph of Levels of (DPPH) In Cotton Plant 

(Cotton Leaf Curl Virus) Under Biotic Stress shows that 

the level of DPPH in two out of three infected samples got 

suppressed and one of them showed enhanced level of 

DPPH after infection.  

Cotton leaf curl virus is not a seed borne disease while it is 

transmitted by the Whitefly Bemisia tabaci and some virus 

lives in alternate hosts.  After infection of three plants with 

cotton leaf curl virus expression of DPPH was studied in terms 

of enzyme activity in first infected cotton plant graph shows 

are higher expression than healthy plants. The expression 

levels of DPPH are measured in Iu. It has been observed that 

expression levels of DPPH (7.303±0.25) of this group were 

much higher than the infected (4.123±1.02) group. 

The results were significant as expression levels of DPPH 

(6.023±2.22), (4.502±0.09) and (5.023±2.04) of protein were 

recorded with extract cotton leaf curl virus. 

Table No.2: Levels of different parameters in expression of 

oxidative enzymes in cotton plant under biotic str 

Groups POD SOD TFC 

Healthy 

1 

1.337±0.538 25.54±0.0049 28.85±1.449 

Healthy 

2 

1.352±0.548 30.12±0.0147 32.45±1.563 

Infected 

1 

2.971±1.188 0.6703±0.017 14.48±1.203 

Infected 

2 

1.697±0.678 0.664±0.082 26.013±1.088 

Infected 

3 

0.969±0.387 0.385±0.006 48.43±1.361 

 

POD for Peroxidase, SOD for Superoxide dismutase, and TPC 

for Total protein content. 

Statistical analysis  

Statistical analysis was done by ANOVA along with Tukey’s 

HSD (Honestly Significant Differences) test for all collected 

information. In triplicate manner all experiments were 

accomplished .Mean, standard deviation (SD) is used for the 

results and all the results are written according to this. For 

comparison between two means we used Student’s t-test and if 

we wanted comparison of more than two means and one-way 

analysis of variance (ANOVA) was used (Runyon and Haber, 

1988). 

Conclusion 

Important characteristics of plant resistivity to pathogens are 

from early and heavy levels of explaining different shield 

proteins .We need resistance for disease against CLCuBuV 

and many studies have explained those proteases. SOD, TFC 

POX, CAT, Protein, TFC and phenolic compounds play active 

part in its resistance. Exposed kinds after polluting with 

CLCuBuV and proteases, total phenolic and SOD were found 

to vary considerably in resistant due to the presence of high 

level of phenolic pre-infection and post-infection happens and 

additional studies are subjected to characterized the phenolic 

compounds and proteases involved and post-infection 

significant increase in resist squash yellow blotch tent cultivar 

Ravi may have further role in disease resistance. 
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Abstract- Dermoid cyst, Epidermoid cyst and Teratoid cyst are 

congenital lesions which are histologically related and frequently 

found in ovaries and scrotal region. The rate of occurrence in 

craniofacial region is quite low. It is very rare to encounter a true 

dermoid cyst in postauricular region. A case of unusual 

presentation of peripheral dermoid cyst in postauricular region is 

reported here with discussion regarding clinicopathological 

features and types. Emphasis is on  early diagnosis, evaluation and 

complete excision keeping in mind associated complications and 

carcinomatous transformation. 

 

Index Terms- Dermoid cyst, Epidermoid cyst, Teratoid cyst, Sack 

of marbles 

 

I. INTRODUCTION 

ermoid cysts are congenital lesions. They have an epithelial 

lining and contain ectodermal or mesodermal derivatives.1 

About 7% of these involve head and neck with varying degrees of 

predilection to the orbit, nose or floor of mouth. A dermoid cyst 

occurring in postauricular region is a rare entity, mandates sound 

clinical evaluation and complete excision to avoid recurrence. We 

are reporting a case of postauricular dermoid cyst owing to the 

rarity of the lesion. Various aspects related to the pathology and 

management are discussed. 

 

II. CASE REPORT 

          52 years old female presented with complaints of swelling 

behind her left ear for past 3 years. The swelling was insidious in 

onset, gradually progressive in size, occasionally painful and 

persistent. There was no history of fever, preceding trauma or 

discharge from the swelling. On examination, a single globular 

swelling (Figure-1) about 2x2 cm in size was noted in the left post 

aural region with no overlying skin changes or pulsations. It was 

non tender, soft, had dough like consistency on palpation and was 

mobile. Her general physical  examination revealed no significant 

abnormality. There was no other ENT complaint. Ultrasonography 

was performed as a preliminary investigation to rule out any bony 

defect. After thorough pre anaesthetic evaluation, the patient was 

taken up for Excision of the swelling under local anaesthesia. 

Intraoperatively, a cystic mass with pale yellow smooth surface 

was found in subcutaneous plane, free from surrounding tissue. 

The cyst was removed in-toto. The cyst was cut open to reveal 

pultaceous material inside with hair (Figure-1). The specimen was 

sent for histopahtological examination.  

 

 
 

          The surgical wound healed well and sutures were removed 

after 7 days. The patient remained asymptomatic during her follow 

up visits and has developed recurrence or other fresh complaints 

over last 18 months while compiling of this report.  

          Histopathological Examination: Gross- The specimen was 

oval in shape, yellowish white in colour, cystic in consistency and 

measured 1.5x1x1 cm. On cut section, thick greasy yellowish 

coloured material seen. Multiple blackish hair noted. On 

palpation, the cyst wall appeared thickened at some places. 

Microscopy- HPE showed Keratinised stratified squamous 

epithelium along with multiple hair shafts and sebaceous glands. 

Focal areas showed collection of mesodermal elements in the form 

of immature cartilaginous cells. 

D 
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III. DISCUSSION 

          Dermoid cyst or true dermoid cyst or compound cyst as 

defined by Batsakis is an epithelial lined cavity with variable 

number of skin appendages (hair, follicles, sebaceous glands, 

etc.)1. Other two histologically related clinicopatholgical lesions 

of developmental origin are Epidermoid cyst and Teratoma. 

Epidermoid cyst is lined with simple squamous epithelium with a 

fibrous wall and has no adnexal structures while a Teratoid cyst 

lining ranges from simple squamous to ciliated epithelium and 

may contain derivatives of all three germ layers.2  The dermoid 

cyst originate from congenital inclusion of germ layers in the 

deeper tissues along the lines of embryonic fusion. Other theories 

proposed include entrapment of ectodermal tissue of the first and 

second branchial arches during fetal development or previous 

surgery or injury leading to traumatic implantation of epithelial 

cells into deeper tissues. Dermoid cyst as a variant form of 

thyroglossal duct cyst has also been postulated.3 

          Dermoid cysts are frequently found in ovaries and testicles. 

Rarely do they present in head and neck region (about 7%) during 

second or third decade of life as subcutaneous swellings, firm, 

rubbery, mobile and gradually increasing in size. They are usually 

painless and may be associated with pain in case of recurrent 

infections in the cyst. Gradual accumulation of cellular debris, 

sebum and hair causes characteristic slow growth.  New and Erich 

classification based on the site  suggests four types for craniofacial 

dermoid cysts with occurence:  

(1) In the eyes and orbits, 

(2) In the nose area, 

(3) In the floor of mouth, submental and submaxillary 

regions 

(4) Miscellaneous group 

          It is rare to encounter dermoid cysts in auricular or 

postauricular region. New and Erich in their analysis of 1495 

patients did not report even a single case of postaural presentation 

of the cyst.4  Various studies have reported prevalence rate of 9.9% 

( out of 231 cases), 3% (out of 33 cases) and 5.5 % (out of 183 

cases).5 The peripheral dermoid cysts comprise 80% of the 

dermoid cysts and form during calvarial maturation near suture 

lines. They may erode underlying bone but an intracranial 

involvement in highly unlikely. On the other hand, midline 

dermoid cysts are associated with persistent fusion of underlying 

dura to the overlying ectoderm. During fetal development the 

latter gets dragged with dura creating an intracranial connection 

and forms an inclusion cyst.6 Peripheral cysts may thus pose no 

problem during clinical evaluation. However, it is imperative to 

radiologically ascertain intracranial connections in midline cysts. 

USG findings for dermoid cyst comprise solid and cystic 

structures within a heterogenous mass.7 Unilocular masses filled 

with a homogenous, hypoattenuating fat nodules give “sack of 

marbles” appearance on CT scan.8 Fine Needle Aspiration 

Cytology also facilitates to distinguish these from other lesions 

like epidermoid inclusion cyst, sebaceous cyst, subperiosteal 

abscess, lymphadenopathy, trichilemmal cyst, lipoma and 

hemangioma.9 Histopathologically, the cyst contains pulatceous 

material with hair. Microscopical examination reveals presence of 

stratified squamous epithelium, sebaceous glands and hair 

follicles. 

          Simple excision remains the mainstay management for 

peripheral cysts while a coronal approach with frontal craniotomy 

for complete excision may be required for midline inclusion cysts 

with a multidisciplinary team including a neurosurgeon.10 

Excision of dermoid cyst is warranted to prevent secondary 

infection, neurological complications in midline cysts and avoid 

functional complications depending on the site of presentation like 

proptosis, diplopia, restricted eye movement (eye and orbit),  

dysphagia, difficulty breathing and dysphonia (intraoral and 

neck). Better aesthetics remain a major indication for excision. 

Although benign lesions, dermoid cysts have been reported to 

undergo carcinomatous transformation.11-14 Recurrence may be 

encountered after incomplete excision or in case of infected cyst. 

Therefore, need for early diagnosis, evaluation and complete 

excision is emphasised for such lesions. 

 

IV. CONCLUSION 

          Dermoid cysts of postaural region are a rare entity. The 

management for peripheral occurring lesions may not require 

extensive evaluation before excision however, a midline lesion 

should rare suspicion for intracranial involvement. The latter may 

require multidisciplinary team management. Recurrence may 

occur in case of incomplete excision or infected cysts. Malignant 

transformation has been reported in some cases.11-14  
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Abstract- The emergence of technology has impacted several 

disciplines of human life. The overall objective of the study was 

to explore the extent to which Bachelor of Education 

(Mathematics) students of the University of Cape Coast (UCC) are 

exposed to the utilization of technology tools in their programme 

of study. A descriptive survey design was adopted for the study. 

The population considered was all Bachelor of Education 

(Mathematics) students at the University of Cape Coast. A total of 

120 students were carefully selected for the study using purposive 

sampling. The main instrument used in collecting data was a 

questionnaire. The key findings of the study established that, 

although mathematics education students have a positive 

perception of the usage of technology, the students have very little 

exposure to technology in their learning programme. With 

reference to the finding, it was suggested that the institution should 

inculcate technology in mathematics education by making ICT a 

minor course for the Bachelor of Education (Mathematics) 

programme. 

 

Index Terms- Technology, Mathematics Education, perception, 

ICT 

I. INTRODUCTION 

he society incorporates a rotary co-dependence on 

technology; technology and human life cannot be separated.  

Humans use technology; depend on technology diversely in our 

daily lives, and our desires and demands for technology continue 

to rise. Technology helps individuals to communicate, learn, do 

business and live in comfort (Karehka, 2012). Currently, with the 

changes in the curriculum and the rise in the usage of technology, 

it is expedient to look at the issue of inculcating technology in 

mathematics education to prepare student teachers for the future. 

Karehka (2012) discovered that education has been made remote 

due to the inception of technology. He further indicated that, with 

the introduction of internet technology, the education sector has 

experienced a new form of education known as online education. 

He also reiterated that, presently, students are mostly capable of 

studying courses that are provided in other near and distant 

countries without encountering any adverse limitations. Thus, 

technology has led to the globalization of education. Strauss 

(2017) also revealed in a study that the majority of Americans 

mention technology more than any other form of advancement 

when they are asked about what is responsible for the largest 

enhancement in their lives for the previous five (5) decades. 

However, Africa which is the second-largest continent appears to 

be the “missing continent” in terms of information technologies 

(Odedra, Lawrie, Bennett & Goodman, 2008). Odedra et al. (2008) 

further indicated that Africa is the least computerized, and more 

than its two-score countries have an average telephone density that 

is smaller than that of the European community in order of 

magnitude. Furthermore, Intsiful, Okyere, and Osae, (2003) have 

indicated that ICT in Ghana is still in its early stages although the 

country was the first to access internet connectivity in sub-Sahara 

Africa. University education is regarded as a key factor for 

economic sustainability; hence it is very necessary to train 

university students in a way that will empower them with skills 

and expertise that would be relevant for their success in this 

present information world (Addy & Ofori-Boateng, 2015). A 

study to identify the extent to which mathematics education 

students are exposed to the utilization of technological tools will 

provide rich insight into why there is a need to integrate 

technology in mathematics education.  

Technology has been defined by several scholars as the 

application of the knowledge and utilization of tools (machines) 

and skills to control one’s surroundings. According to Lowerison, 

Sclater, Schmidt, and Abrami (2012), technology can change the 

learning environment from passive(inactive) to active. Thus, 

technology has the potential to subject a lesson to the control of 

the student. Roblyer (2013) also states that the usage of technology 

may empower the learner to be more vigorously involved the 

mathematics instruction. Similarly, Pramela and Noraza (2007) 

reported that the utilization of technological tools and equipment 

assisted in attracting the students' attention and maintaining their 

interest so that they were able to gain and master relevant skills. 

They also stated that the use of ICT has facilitated and enhanced 

the teaching of mathematics. Lisa (2005) also emphasized that 

media materials can be used as teaching aids to help resolve the 

delivery of more abstract concepts. Thus, this study also conforms 

to the findings of Krishnasamy, Veloo, and Hooi (2013) who 

reported that the perceptions of mathematics teachers suggest that 

schools require ICT facilities to enhance mathematics instruction. 

T 
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In Ghana, it cannot be overemphasized how technology 

has influenced both social and economic transformation. In the 

educational sector, the traditional way of teaching is the method 

that is always adopted instead of a more modern way of teaching 

where a bit of technology is inculcated since there are no 

Information Technology (IT) tools available in this field to assist 

in Technological Pedagogical Content Knowledge (TPCK) 

amongst students. Information Technology (IT) is also generally 

believed to provide many application software that makes the 

learning of mathematics easier than complex, faster than slower 

and more meaningful than abstract. Examples of this application 

software include Spreadsheet, Geogebra, Matlab, LaTeX, Octave, 

etc. As technology is affecting almost every aspect of human life, 

it is important that we change the way mathematics is being taught 

in schools. With the evolution of new concepts, teachers are 

expected to enhance learning and make it more meaningful to 

students rather than providing only knowledge. This can be done 

by exposing students to these technological tools so that they can 

integrate technology in the learning of mathematics. It is for this 

reason that the researchers sought to explore the extent to which 

the B. Ed. Mathematics program offered at the University of Cape 

Coast (UCC) trains students to integrate and apply technology in 

the teaching of mathematics.  

Research Questions 

The study sought to find answers to these questions:  

1. What are the perceptions of B. Ed. Mathematics students 

about the inculcation of technology in mathematics 

education? 

2. What technological tools are mathematics education 

students of UCC exposed to in their program? 

3. To what extent are B. Ed. Mathematics students of UCC 

exposed to the utilization of technological tools in their 

program? 

II. LITERATURE REVIEW 

 

1.1 TPACK Theoretical Framework 

The TPACK framework was adopted as the major 

theoretical framework underpinning the study. Mishra and 

Koehler (2006) introduced Technological Pedagogical Content 

Knowledge (TPCK) as a conceptual basis to appreciate the 

prerequisite knowledge and expertise that is relevant to teachers to 

effectively inculcate technology in the teaching and learning 

process. The term TPCK was coined from the concept 

“pedagogical content knowledge” (PCK) (Shulman, 1986 as cited 

by Agyei, 2012) which pinpoints the relevance of the multifaceted 

interrelationships between teachers’ knowledge about content and 

pedagogy. According to Voogt et al. (2012) PCK is regarded as an 

exceptional element that characterizes the teacher’s occupation. 

Thus, teachers can fit in domain knowledge with the relevant 

pedagogical methods to enable the learner to comprehend and 

appreciate the subject under discussion. Voogt et al. (2012) further 

expounded two relevant features of what is familiar in PCK. First, 

PCK describes the illustrations of domain knowledge and second, 

comprehension of peculiar challenges of learning and conceptions 

of students linked to the instruction of certain subjects of the 

domain. A comprehensive form of PCK is known to be T(PCK). 

This concept is fast evolving and shares similar views as PCK. 

Voogt et al. (2012) asserted that TPCK embraces technology 

knowledge (TK) which is regarded as a very essential component 

in the teacher’s occupation. Thompson and Mishra (2007) 

indicated that TPCK was transformed into TPACK in the year 

2007 which denotes Technology, Pedagogy, and Content 

Knowledge. Thus, teaching effectively with technology. Several 

studies (Cox & Graham 2009; Neiss 2011; Agyei, 2012) have 

revealed that incorporating ICT in teaching and learning is a rare 

practice and this phenomenon is not a well-recognized practice in 

most pre-service teachers’ preparation programmes and teacher 

education programmes within the mathematics education setting. 

Furthermore, TPACK may provide an appropriate and better 

understanding of the possible contributions of the evolving 

technologies. Again, TPACK has the potential to assist various 

learners in the learning of mathematical concepts and practical 

knowledge of the subject. Hence, the study adapting the TPACK 

conceptual framework. 

    1.2 Mathematics Instruction in the University of Cape Coast 

Out of a dreadful need for highly competent and expert 

human resources in the education sector in Ghana, an institution 

namely University of Cape Coast was established in 1962 

(Dwarko & Kwarteng, 2003). Dwarko and Kwarteng (2003) 

further indicated that the original mandate for the establishment of 

the university was to prepare and train professional graduate 

teachers to cater for the need of the nation. Agyei (2012) indicated 

in his work that, an analysis of the various courses offered within 

the 4-year mathematics teacher education program in the 

university revealed two major problems which were of great 

relevance to this study: the state of integration of technology in 

preparation of teachers and the various methods of teaching used 

by course instructors within the mathematics education program. 

Agyei (2012) further reiterated that, within the 

mathematics education department, the instructional course that is 

offered in mathematics education does not embrace the 

components needed to train and empower students to inculcate 

technology in their lessons. His assertion indicates that the 

mathematics education program provides a little or no opportunity 

for future mathematics teachers to learn about technology and 

ways to integrate it into their future instruction in mathematics.  

      1.3 Enhancing the Application of Technology in 

Mathematics Education 

Krishnasamy, Veloo, and Hooi (2013) demonstrated in 

their work, “perceptions of teachers towards media usage in 

teaching mathematics in secondary school”, that schools need 

more media facilities. The findings of Lisa (2005) indicated that 

sufficient media materials will increase the effectiveness in 

teaching mathematics and this, in turn, will reduce the workload 

of mathematics teachers in preparing teaching aids. 

Studies by Uhomoibhi (2006) indicated that ICT usage 

will facilitate the delivery of mathematics lessons in the process of 

teaching in schools. Pramela and Noraza (2007) interviewed nine 

teachers from “Universiti Kebangsaan, Malaysia” concerning the 

practice of using ICT in teaching mathematics, his results revealed 

that the use of ICT has facilitated and improved the teaching and 

learning of mathematics. Agyei (2012) also proposed that a 

professional development program should be planned to train pre-

service teachers to inculcate technology in teaching within various 

teacher education programmes. Observing the vital role of 

technology in education, it is prudent to shift from the traditional 

approaches of teaching and learning mathematics to using 
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technology since the former poses a serious impediment to 

academic achievement. 

     

1.4 The usefulness of Technology in the Mathematics 

Classroom 

Blackmore, Hardcastle, Bamblette, and Owens (2003) 

discovered that various teachers who utilize technology in 

mathematics instruction motivate students, encourage creative 

thinking, facilitate student understanding among others. There is, 

therefore, the need to train pre-service and even in-service teachers 

to be able to develop the ability to utilize technology by 

incorporating it into teacher education programs effectively. 

Foster (2006) indicated the benefits of computer technologies in 

the teaching and learning of mathematics as providing fast and 

accurate calculations, generation of graphs, manipulations, and 

solutions to equations. Thus, calculators aid in making fast and 

accurate calculations and also providing solutions to equations in 

the mathematics classroom. Application software such as 

Geogebra also helps in the generation of graphs and makes 

geometry very practical in the mathematics classroom 

Finally, "Technology is essential in teaching and learning 

mathematics; it influences the mathematics that is taught and 

enhances students' learning" (National Council of Teachers of 

Mathematics [NCTM], 2000, p. 24). An important aspect of 

classroom teaching is to find ways of generating interest and 

satisfaction in relation to performance and learning experience. 

So, the process of teaching mathematics using traditional 

educational resources such as chalk and blackboards must be 

modified and varied with the use of technological educational 

resources such as videos, computers, audiotapes, and projectors. 

III. RESEARCH METHODS 

The study used a descriptive survey as a research design 

that made use of quantitative data. The study used a questionnaire 

that comprised a standard set of interrogations to obtain a 

comprehensive outline of the group’s background information, 

thoughts, and opinions (Onley & Barnes, 2008). The target 

population for the study was all Bachelor of Education 

(Mathematics) students at the University of Cape Coast. On the 

other hand, the accessible population included Level 300 and 

Level 400 Bachelor of Education (Mathematics) students at the 

University of Cape Coast. Purposive sampling was used to select 

Level 300 and Level 400 students for the study. In all, a total of 

120 students were selected for the study. Daniel (2012) affirms 

that purposive sampling is more appropriate for research focused 

on particular segments of a target population. The study adopted 

purposive sampling to select these groups because they have been 

exposed to a greater part of the curriculum for the program. The 

questionnaire consisted of close-ended questions. Researchers 

made use of close-ended items in the questionnaire because the 

open-ended required a greater effort on the part of the respondent 

and yields little returns. Descriptive statistics (frequencies and 

percentages) were employed to analyze the data that was collected. 

 

IV. RESULTS AND DISCUSSIONS 

Table 1 presents the results of the perceptions of B. Ed. 

Mathematics students about the inculcation of technology in 

mathematics education

.
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Table 1 – Perceptions of B. Ed. Mathematics students on ICT usage 

Items SD D U A SA 

 N (%) N (%) N (%) N (%) N (%) 

I enjoy using the computer 4(3.3) 9(7.5) 9(7.5) 36(30.0) 62(51.7) 

Knowledge on a computer a worthwhile skill 5(4.2) 2(1.7) 7(5.8) 39(32.5) 67(55.8) 

Enjoy lessons on the computer 5(4.2) 8(6.7) 14(11.7) 47(39.2) 46(38.3) 

Takes a long time to finish a task when using a 

computer 

38(31.7) 36(30.0) 18(15.0) 20(16.7) 8(6.7) 

Focus much on the computer when I use one 6(5.0) 10(8.3) 12(10.0) 62(51.7) 30(25.0) 

Computers give me the chance to learn many new 

things 

2(1.7) 4(3.3) 7(5.8) 41(34.2) 66(55.0) 

Computers are valuable tools that can be used to 

enhance the quality of education 

1(0.8) 3(2.5) 6(5.0) 36(30.0) 74(61.7) 

I believe textbooks will be replaced by electronic 

media 

9(7.5) 8(6.7) 21(17.5) 44(36.7) 38(31.7) 

Mathematics teacher education should include 

instructional applications of computers 

2(1.7) 1(0.8) 12(10.0) 43(35.8) 62(51.7) 

Computers help to integrate new teaching methods 1(0.8) 4(3.3) 12(10.0) 46(38.3) 57(47.5) 

Students feel more involved in the lesson 4(3.3) 8(6.7) 6(5.0) 44(36.7) 58(48.3) 

Promotes effective students’ learning 1(0.8) 6(5.0) 6(5.0) 50(41.7) 57(47.5) 

Learning becomes fun and more interesting 0(0) 2(1.7) 13(10.8) 45(37.5) 60(50.0) 

Provision of a better learning experience 0(0) 3(2.5) 9(7.5) 51(42.5) 57(47.5) 

It makes mathematics more real and practical rather 

than abstract 

1(0.8) 2(1.7) 10(8.3) 50(41.7) 57(47.5) 

(SD: Strongly disagree, D: Disagree, U: Undecided, A: Agree, SA: Strongly agree) 

 

From Table 1, 81.7% (n=98) of the respondents agreed 

that they enjoy using the computer and 88.3% (n=106) of the 

respondents agreed that knowing how to use the computer is a 

worthwhile skill. Also, most of the respondents (77.5%, n=93) 

agreed that they enjoy lessons on the computer. More than half of 

the students representing 76.7% (n=92) agreed to the fact that they 

focus much on the computer when using it. 89.2% (n=107) of the 

students agreed that the computer gives them the chance to learn 

many new things. Furthermore, the mass of the respondents 

showing 91.7% (n=110) of the students also agreed to the 

statement that computers are valuable tools that can be used to 

enhance the quality of education. Moreover, a larger number of 

respondents representing 68.4% (n=82) agreed that textbooks will 

be replaced by electronic media. 80.8% (n=97) of the students 

agreed to the fact that computers can help accommodate different 

teaching styles. A lot of the students representing 87.5% (n=105) 

agreed to the statement that mathematics teacher education should 

include instructional applications of computers. Mass of the 

respondents representing 85.8% (n=103) agreed that computers 

help to integrate new teaching methods and 85% (n=102) of the 

respondents agreed that students feel more involved in the lesson 

when using the computer. Also, a greater number of the students 

showing 89.2% (n=107) agreed that ICT integration promotes 

effective students' learning and 87.5% (n=105) of the respondents 

agreed to the fact that learning becomes fun and more interesting 

when using ICT tools. A huge number of the students representing 

90% (n=108) agreed to the statement that there is a provision of a 

better learning experience with the aid of ICT tools and 89.2% 

(n=107) agreed that ICT integration makes mathematics more real 

and practical rather than abstract. However, more than half of the 

respondents representing 61.7% (n=74) disagreed with the 

statement that it takes a long time to finish a task when using a 

computer. It can be inferred from the findings that undergraduate 

mathematics education students have a positive perception of the 

use of technology. 

It must be emphasized that these findings from the first 

research question which looked at the perceptions of B. Ed. 

(Mathematics) students about the inculcation of technology in 

mathematics education agrees to the findings of Pramela and 

Noraza (2007) who reported that the use of ICT equipment helped 

to gain the students' attention and maintain their interest so that 

they were able to acquire and master appropriate skills. They also 

stated that the use of ICT has facilitated and enhanced the teaching 

of mathematics. Lisa (2005) also stated that media materials can 

be used as teaching aids to help resolve the delivery of more 

abstract concepts. Thus, this study also conforms to the findings 

of Krishnasamy, Veloo, and Hooi (2013) who reported that the 

perceptions of mathematics teachers suggest that schools require 

ICT facilities to enhance the teaching and learning of mathematics.  

 

The Table 2 below presents the responses from students 

on the extent B. Ed. Mathematics students of UCC are exposed to 

the use of technological tools in their program. 
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Table 2 – Use of Technological Tools 

Items NAA AL SW ALT NA 

 N (%) N (%) N (%) N (%) N (%) 

Word processing packages  15(12.5) 50(41.7) 25(20.8) 27(22.5) 3(2.5) 

Database software 26(21.7) 31(25.8) 37(30.8) 20(16.7) 6(5) 

Spreadsheet  13(10.8) 44(36.7) 35(29.2) 23(19.2) 5(4.2) 

Presentation Software  12(10.0) 41(34.2) 30(25) 33(27.5) 4(3.3) 

Graphical Application  37(30.8) 38(31.7) 27(22.5) 9(7.5) 9(7.5) 

Graphical Calculators 48(40.3) 28(23.3) 21(17.5) 10(8.3) 13(10.8) 

Application of multimedia  38(31.7) 36(30.0) 19(15.8) 16(13.3) 11(9.2) 

E-mail  24(20.0) 37(30.8) 32(26.7) 20(16.7) 7(5.8) 

Internet  13(10.8) 36(30.0) 30(25.0) 32(26.7) 9(7.5) 

(NAA: Not at all, AL: A little, SW: Somewhat, ALT: A lot, NA: Not available) 

From the table above, most of the respondents representing 

41.7% (n=50) indicated that they are a little exposed to the 

application of word processing packages. The majority of the 

respondents representing 30.8% (n=37) claimed that they are 

somewhat exposed to the application of database software. 

Moreover, a greater part of the students representing 36.7% (n=44) 

asserted that they are a little exposed to the application of 

spreadsheets. A larger part of the respondents representing 34.2% 

(n=41) indicated that they are a little exposed to the application of 

presentation software. Also, the majority of the respondents 

representing 31.7% (n=38) declared that they are a little exposed 

to graphical applications in their learning. 40.3% (n=48) of the 

students claimed that they are not exposed to the application of 

graphical calculators. 31.7% (n=38) of the respondents indicated 

that they are not exposed to the application of multimedia. 

Furthermore, most of the respondents representing 30.8% (n=37) 

asserted that they are a little exposed to the use of e-mails. Lastly, 

a bulk of the respondents representing 30.0% (n=36) indicated that 

they are a little exposed to the use of the internet in learning. 

The findings revealed that several technological tools such 

as word processing packages, spreadsheets, database software, 

graphical calculators, application of multimedia among others are 

hardly used by students in mathematics instruction at the 

mathematics education department. The findings of the study also 

showed that, the extent to which B. Ed. Mathematics students in 

the university are exposed to the application of technology in their 

learning as a means of preparing them to incorporate ICT into their 

teaching in the second cycle of education is very low. The findings 

conform to the study of Agyei (2012) where it was reported that, 

within the mathematics education department, the instructional 

course that is offered in mathematics education does not embrace 

the components needed to train and empower students to inculcate 

technology in their lessons. Also, the findings conform to the 

research of Hardy (2003) who discovered that research done in 

Canada exposed both in-service and pre-service mathematics 

teachers perceive that they are not trained and prepared adequately 

and are often not given suitable instruments to incorporate 

technology in their classrooms.  

V. CONCLUSIONS 

The key findings of this study revealed that mathematics 

education students have a positive perception of the usage of 

technology in teaching and learning of mathematics. With regards 

to the extent to which B. Ed. Mathematics students of UCC are 

exposed to the use of technological tools in their program, the 

researchers found out that students are not exposed to the 

application of graphical calculators and multimedia. Students are 

somewhat exposed to the application of database software. Also, 

respondents indicated that they are a little exposed to the 

application of the following: word processing packages, 

spreadsheets, presentation software, graphical software, e-mail, 

and the internet. It can be concluded that Bachelor of Education 

(Mathematics) students of the University of Cape Coast are not 

fully exposed to the use of technology in their mathematics 

instruction. 

VI. IMPLICATIONS 

Considering the research findings and conclusions, it is 

recommended that further development and use of educational 

technology for both students and teachers should be given the 

maximum attention as a useful investment for educational success. 

Also, Educational Administrators must pay attention to integrating 

ICT in mathematics education. Hence, programs offered in teacher 

education and professional development must consistently assist 

learners in their development of knowledge about technology and 

its usage to promote teaching and learning of mathematics. 

VII. LIMITATIONS 

The study was restricted to the University of Cape Coast. 

This may have an adverse consequence on the generalization to be 

made for all the various Universities in Ghana. Also, the 

researchers were unable to gather all the needed information from 

the population due to the use of a questionnaire as the tool for data 

collection. 
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Abstract : The informal economy is characterized by low productivity and does not promote diversification into higher 

productivity sectors. Its weight in the economy and employment in low-income countries, particularly on the African continent, 

makes it a priority for the international community in terms of development. Indeed, the results of the 2005 NSI Employment and 

Informal Sector Survey (EESI) describe a situation of widespread underemployment and computerization of 75.8 per cent and 

90.4 per cent respectively. In Cameroon, about 90% of jobs are informal (INS, 2005, 2011). In view of this observation, the 

question may be asked: what is the link that can be established between the informal economy and economic growth? The 

objective of this paper is to examine the correlation between the informal economy and economic growth. Our analyses are based 

on data from the Second Employment and Informal Sector Survey (EESI 2) conducted by the National Statistical Institute (NSI) 

and on the existing theoretical and empirical literature review. The results show that: the informal economy is a hindrance to the 

realization of economic growth potential in the countries (I), and that strong, sustainable and inclusive growth is necessary to 

reduce the size of the informal economy (II).  

 

 

Key words : infomal, economics income  

 

 

I- Introduction  

Since its emergence in developing countries in the 1970s, the Informal economy has grown to become a sector absorbing 

unemployment in these countries (ESSI2, 2010). From this perspective, most jobs in developing countries (DCs) are in the 

informal economy, which plays a predominant role in the economy. Thus, the global economic crisis of the 1980s and structural 

adjustment policies are thought to have increased the weight of the informal economy in this part of the world, due to job losses in 

the formal sector and reduced hiring capacities in other sectors of economic activity (CLING et al., 2012). However, the informal 

economy, or informal sector, refers to all activities producing goods and services that are not regulated by the State. These 

activities are found in all sectors (primary, secondary and tertiary). In the majority of African countries, the informal sector 

occupies an important place in the economy. This sector is indispensable for the fight against poverty, which is at the heart of the 

concerns of development policies. It is a major issue from the political, economic and social point of view (Cling et al, 2012).  

Despite the advantage that this sector represents for social stability, the vagueness that continues to surround the informal 

economy remains an obstacle and hinders its consideration by economic policies and national accounting. This makes it difficult 
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to make this sector a lever for growth.  Despite its productivity and contribution to GDP, the enterprises operating in the informal 

economy are not registered but produce goods and services for the market.  

On the other hand, informal employment is defined as unprotected employment (Cling et al., 2012). From this point of view, the 

sector is outside government control and operates on the margins of labour market regulation: firms operate on the margins of the 

economy and do not pay taxes (ILO, 2003).   However, the growth dynamics observed in the majority of African countries over 

the past decade have not led to a significant decline in the informal sector's place in the economies.  

Indeed, according to François Perroux (1968), economic growth corresponds to "the sustained increase over one or more long 

periods of time of an indicator of the size, for a nation, of the net global product in real terms".  The informal sector, which 

employs a large part of the active population, and given its size, should be able to effectively support the country's development. 

However, it is beyond the control of the authorities and constitutes a loss of revenue for the country concerned.   

Although Cameroon has recorded positive growth rates since the mid-1990s, the rate of informality in the country stands at 88.6% 

in 2014 against 90.3% in 2007, and the poverty rate has remained relatively high at 37.5%, (INS, 2015) in ECAM 4). The growth 

rates recorded have never reached the 7% level necessary according to NEPAD to significantly reduce poverty. In view of this 

observation, the question arises as to what is the link that can be established between the informal economy and economic growth. 

The objective of this article is to examine the correlation that exists between the informal economy and economic growth in 

Cameroon. On the basis of the existing literature review, both theoretical and empirical, we will try to show on the one hand that 

the informal economy is a brake on the realization of the economic growth potential in the countries (I), and that strong, 

sustainable and inclusive growth is necessary to reduce the importance of the informal economy (II).  

  

I- The informal economy is a brake on the realisation of economic growth potential  

The economic literature on the informal economy shows that a country cannot build a sustainable growth strategy on the informal 

sector although the latter can have positive effects on the growth process.  

I.1: The informal economy, GDP formation and growth dynamics.  

Despite four decades of research, no consensus has emerged on the origin and persistence of the informal sector. A long tradition, 

namely the "dualist school", considers the informal sector to be the least advantageous segment of the labour market (Lewis, 

1954; Harris and Todaro, 1970; Pradhan, 1995). From this perspective, informal entrepreneurship is the result of the saturation of 

the formal sector (Nana et al, 1914).  A more recent approach views the informal sector as a set of dynamic small enterprises, 

where individuals choose to become informal entrepreneurs because they expect higher welfare than if they were formal 

employees or entrepreneurs (Maloney, 2004; Packard, 2007). In this approach, a significant share of informal self-employment 

may reflect an efficient division of labour. Seen From this perspective, the informal economy can contribute to the formation of 

GDP and the maintenance of a growth dynamic in situations of crisis, ineffective economic policies and high population growth. 

This specific role of the informal economy can be examined through its capacity to create precarious jobs, support the formal 

sector and its contribution to peace.  

 

I.1.1: The creation of precarious jobs in the informal sector 

The informal sector accounts for nearly a quarter of total employment and is the main source of non-agricultural employment 

(half of non-agricultural employment).  Although the socio-economic characteristics of the labour force employed in the informal 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10159
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020             520 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10159   www.ijsrp.org 

sector are close to the national average, the attributes of the jobs are very different and generally of lower quality than in other 

sectors (excluding agriculture). In a country like Vietnam, the wage rate is low (27%) and the forms of employment are much 

more precarious: more than 99% have at best a verbal contract (25% have no contract at all), compared to only 3% in the public 

sector; 10% are paid monthly (which is the norm in other sectors), the majority being paid on a daily, hourly, piecework or 

commission basis. For all workers in this sector, the rate of social security coverage is negligible (0.1 per cent), although it 

reaches 87 per cent (Cling et al., 2012). 

Informal sector workers have the lowest wages outside agriculture, which is related to their low level of education. It can be 

assumed that almost all jobs in the informal sector are carried out without specific work premises (at home or on the street), which 

is another indicator of the precariousness of work in this sector (Cling et al., 2010a). On the other hand, the informal sector 

accounts for more than 50% of overall GDP value added in low-income countries, more than 80% of total employment and more 

than 90% of newly created jobs in these countries. It therefore has strong implications for employment opportunities, 

productivity, tax revenues and economic growth (OIF, 2014). By creating significant precarious jobs, the informal sector thus 

favours the distribution of income to a large part of the population. This income is used to consume local goods, thereby 

supporting growth according to the Keynesian Multiplier logic.  With the government's strategy of supporting informal 

production units, it can be seen that despite the lack of regulation in the informal sector, it makes a significant contribution to 

reducing unemployment. It therefore seems obvious that  

that formalization would improve the productivity of these production units and their standard of living. According to Englander 

and Gurney (1994), productivity growth is the foundation for improvements in real incomes and welfare. Slow productivity 

growth limits real income growth and increases the potential for conflicts over income redistribution. Support in this direction can 

boost the level of productivity in the sector. Tables 1 and 2 below show the potential of the informal sector in Cameroon to 

capitalize to improve the labour market and thereby the living conditions of the target populations. 

Table 1: Productivity of IPUs by branch of activity according to average remuneration of workers in the IPU in 

Cameroon 
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Source : INS, EESI 2, 2010 

 

 

 

 

 

 

Table 2: Productivity of IPUs by sector of activity according to average age of workers in the IPU in Cameroon 

 

Source: INS, EESI 2, 2010 

 

I.1.2: Support of the formal economy by the informal economy 
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By setting up in the informal sector, companies can grow their business. As a result, in order to remain in compliance with the tax 

regulations of the country in which it is located, it is called upon to migrate to the formal sector: to regularize its activities in 

accordance with the laws and regulations of the labour market of the country concerned. Thus, enterprises in the informal sector 

that reach a certain level of capital accumulation migrate to the formal sector by setting up modern enterprises. It can therefore be 

assumed that savings from informal sector activities will be recycled into the traditional banking system. They thus contribute to 

the distribution of credit for investment or consumption activities in the formal sector. On the other hand, savings from informal 

financial systems are used for investment in the formal sector.  

Moreover, in Cameroon, the level of annual investments in this sector in 2010 was close to CFAF 100 billion. Non-agricultural 

informal production units (IPUs) are mostly in the trade and services sector (65.8). The Government's current policy, set out in the 

Growth and Employment Strategy Paper (DSCE), addresses the issue of migration of IPUs to the formal sector through strategies 

including training, with the aim of helping these actors to better monitor their activities through light bookkeeping and assistance 

with installation and financing. This idea translates into the creation of support projects for the informal sector (PIAASI, FNE, 

PAJER-U, PIFMAS, etc.) and the accompaniment of promoters through the financing granted to them (ESSI 2, 2010). 

 

 

 

I.1.3: The contribution of the informal economy to peace.  

 

The informal sector accounts for 90% of the active population in Cameroon. This situation, which is not peculiar to Cameroon, 

contributes considerably to the national stability of the countries. By contributing to social peace, which is a factor of growth, the 

informal sector constitutes through this channel a source of subsistence and employment for a significant fringe of the population. 

As such, we will meet actors in the sector who do not wish to transfer to the formal sector. As soon as an individual is able to 

carry out his or her activity, he or she lives in a situation of total calm. This situation is in line with the following assertion: "work 

keeps boredom, vice and need away from man". Through this understanding of the notion of informal work, the informal sector 

leads each individual to a paid occupation. Although precarious, the informal sector has succeeded where the formal sector has 

failed.  

 

I.2 the informal economy: a hindrance to the realization of economic growth potential 

I.2.1: the loss of earnings creates 

The informal economy creates a shortfall in public finances, limiting public investment, which is an important determinant of 

growth. In fact, the dual nature of most African economies, characterized by a large informal sector that escapes payment of 

taxes, can be an obstacle to sustainable growth, and the formal sector, reduced to its simplest form and comprising mainly private 

foreign investment, which has to bear a completely disproportionate tax burden, undermines economic competitiveness. In 

contrast to the formal sector, the contribution of the informal sector to tax collection contrasts sharply with its share in overall 

value added. Benjamin and Mbaye (2012a) note that in francophone West African countries, large formal enterprises contribute 

more than 95% of tax collection, while the informal sector contributes less than 3%, contrasting with its more than 50% 

contribution to overall value added (OIF, 2014). 

Recent economic literature highlights the role of the "moral tax", considered as an important determinant of the extent of tax 

evasion and, more generally, of informality (Perry et al. 2007). This notion refers to the perceived level of honesty and fairness of 

the tax system and the judicious use of tax revenues by the state. In Latin America, for example, it has been found that countries 

in which taxpayers are confident in the sound management of public funds, collection levels are also higher (Benjamin and 

Mbaye, 2012a). This conclusion is strongly corroborated in West Africa by the work of Benjamin and Mbaye (2012a), who found 

that countries with the lowest level of satisfaction with the management of public resources are also those with the highest level of 

tax evasion. With the growing number of informal production units, the volume of tax losses is also significant (OIF, 2014, 

Anastasia Giardinelli, 2019). 

I.2.2: The low productivity of the sector 
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The informal economy is characterized by low productivity and does not promote diversification into higher productivity sectors 

(IFM, 2014). The weight of the informal sector in the economy and employment of low-income countries, particularly in Africa, 

makes it necessary to place it among the development priorities of the international community. Its many consequences in terms 

of productivity, competitiveness, business environment and quality of employment opportunities make it one of the major 

obstacles to the diversification of these economies towards more productive activities in the agricultural and industrial sectors, 

and to their integration into regional and international value chains. Studies have shown that there is a strong correlation between 

basic vocational qualifications and labour force performance. Thus, the best-trained workers tend to be those who achieve higher 

levels of productivity and income. This correlation remains true in the informal sector, despite the low levels of profitability 

observed there. Moreover, the gap in productivity and substantial gains observed between formal and informal sector firms, in 

Africa as elsewhere, supports this view of worker qualification and performance (OIF, 2014). Roubeaud and Torelli (2013) 

estimated that the wage level in the formal economy is twice as high as in the informal economy in Cameroon and the DRC, 3 

times in Senegal, and 3.6 times in Côte d'Ivoire (OIF, 2014). 

 

I.2.3: the basis of precarious employment  

The informal economy creates precarious employment and the majority of workers in the informal sector are poor. This makes it 

impossible to sustain growth through consumption and can lead to political instability, which is detrimental to economic growth. 

Because activities in the sector are excluded from the law or fall outside the framework of regulation and taxation, employees in 

the sector offer jobs under conditions that are outside the scope of the labour code in Cameroon. The development of such 

practices has been accentuated by the fact that since 1970, the informal sector has been "made up of small-scale economic 

activities, composed of self-employed people using family labour or a few workers" (ILO, 1991). In addition, promoters often 

justify the payment of low wages by the possession of little capital, the use of low-level technology and lack of access to financial 

markets (ILO, ND).  

 

I.2.4: Low income generation  

The income generated by the informal sector remains, for the most part, insufficient for real savings to support productive 

investment and thus strong growth. The informal economy is a situation that is just as "compliant" as the formal economy and can 

be considered as an emerging institution. It constitutes insufficiently institutionalized formal institutions. In the economy, 

spontaneous collective action that is not institutionalized is referred to as the "informal economy". The informal economy in 

developing countries is an economy of survival and poverty and indispensable, which mixes the social network, family and the 

small size of the activity. As Bangbola (2003) points out, "the informal economy is more than an avatar of the formal economy 

before spilling over into it. It is a specific form of economic structuring in developing countries that focuses on the different roles 

played by micro and small enterprises and their capacities to generate subsistence, income and growth adapted to the local and 

national market. But the analysis would be incomplete if it did not take into account, although this aspect is little asserted and 

studied, the possible role of the informal sector as a low-cost subcontractor of modern sector enterprises. Structural adjustment 

programmes have, in fact, placed the latter in a context of seeking greater competitiveness and have, in a way, encouraged them to 

resort to the actors of this economy to make their production processes more flexible and reduce their costs. 

II- Strong, sustainable and inclusive growth is needed to reduce the size of the informal economy  

Reducing the size of the informal sector, which limits the realization of countries' growth potential, requires identifying the causes 

of underdevelopment and tackling it while creating the conditions for strong, sustainable and inclusive growth. For strong, 

sustainable and inclusive growth can reduce the size of the informal economy.  

 

II.1 The need to reduce the attractiveness of the informal sector.  

 

Reducing the attractiveness of the informal sector will have several effects for private economic agents. Thus, these effects will be 

perceptible among job seekers and investors.  

As far as job seekers are concerned, strong, sustainable and inclusive growth makes it possible to create decent jobs in sufficient 

quantities in sectors with high growth potential (agriculture, manufacturing industry, high value-added services (tourism, 
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telecommunications, etc.), thus absorbing a large part of the under-utilized labour force in the informal sector. Moreover, this 

growth raises the level of education, as many households rise out of poverty due to a better distribution of income and investment 

in the education of their children, whose employment opportunities in the formal sector are increasing.  

For businesses, strong, sustainable and inclusive growth will lead to :  

The improved business climate necessary for growth may make the informal sector less attractive to entrepreneurs.  

The increase in the size of the informal economy reduces profit opportunities in the formal sector.  

II.2.2 increasing the financial capacity of the State. 

Increasing the financial capacity of the State through better collection of fiscal resources. Thus, several opportunities are offered 

to the State. It can therefore invest in infrastructure that will reduce the production costs of enterprises in the formal sector.  In 

addition, the State can invest in the education and health sectors that will improve the productivity of the factors that can seize 

new opportunities (employment and/or business) in the formal sector. The statistical definition of the informal economy was 

adopted at the International Conference of Labour Statisticians in January 1993 in order to allow statistical observation in 

countries where informal micro and small enterprises play an important role in terms of employment and contribution to GDP, so 

as to require the specific consideration of the sector in macroeconomic modelling and sectoral policies without having access to 

figures. According to this definition, the informal sector is a subset of the institutional household sector in national accounts. 

Enterprises in the informal economy are therefore made up of :  

Family enterprises or "informal enterprises of own-account workers" (these are enterprises that do not employ employees on a 

continuous basis, but may employ family helpers and/or casual workers), Micro-enterprises or "informal employers' enterprises" 

that employ one or more employees on a continuous basis. 

 

Conclusion  

The informal economy can contribute to the formation of GDP and the maintenance of a growth dynamic in situations of crisis, 

ineffective economic policies and high population growth. It cannot, however, enable a country to realize its economic growth 

potential with regard to the factors of production and the resources at its disposal. Rather, the informal economy appears to be a 

perverse effect of low growth rates resulting from poor economic policies and high population growth. Only strong, sustainable 

and inclusive economic growth can limit the place of the informal economy in countries, realize its growth potential and put it on 

a path of harmonious economic development in the long term. 
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Abstract: Violence makes women become vulnerable and exposes them to many risks that are life threatening.  The problem here is 

that in spite of these risks women stay in violent households.   Descriptive survey research design was used to collect data through 

questionnaires. Data was analyzed using qualitative research methods that included descriptive statistics. Purposive sampling was 

used to select eight women who were staying in violent households.  The conflict Tactics Scale Criteria (CTS) was adapted to ensure 

that the respondents were subjects of domestic violence. The objective of the study found that all the women (100%) interviewed had 

experienced physical, emotional, sexual and economic abuse in their households.  It was concluded that household violence was 

common.  The results of the study were deemed useful to aid stake holders address issues of domestic violence in households. 

Key Words: Domestic, Violence, Luanda, sub-County 

Introduction 

Violence exposes women to risks that make them vulnerable thus causing a threat to their lives. The most severe ones include death, 

severe physical injuries, mental illness, loss of income and property, separation or divorce.  Lack of access to health services can 

cause death or long term effects following a small injury or illness.  When exposed to violence, women develop long term and post-

traumatic stress disorder (PTSD) which is a severe reaction to trauma. Trauma may lead to miscarriage in some cases and most of all 

psychological problems.  

According to Atetwe, (2008), in Kenya, it is extremely difficult to obtain the prevalence rates of violence by husbands against their 

wives because the problem in many cases is still accepted as a cultural practice or a private affair and this is rarely reported to 

authorities. The explanatory study carried out in 2014 by University of Texas set out to examine the prevalence of violence by 

husbands against their wives in Maseno and Nairobi areas of Kenya.  Of the 208 women who participated in the study 49.7% reported 

a history of violence. Prevalence rate for physical violence 12.9% and emotional violence 39.4% (University of Texas, 2014). 

Abbot (1999) observes that all types of abuse are done for the purpose of gaining power and control over the victim.  Power refers to 

the capacity to impose one’s will on others regardless of any resistance they might offer.  It thus refers to the capacity to influence, 

manipulate and control others.  Forms of violence include: Physical, sexual, emotional or psychological and economic abuse. 

Physical Violence is any act or threat intended to cause physical pain, injury, suffering or bodily harm.  This can include: hitting, 

slapping, punching, choking, pushing and any other type of content that results in physical injury to the victim, depriving the victim of 

sleep or other functions necessary to live or forcing the victim to engage in drug/alcohol use against her will (Abbot, 1999).  It can 

also include inflicting physical injury on to their targets, such as children or pets in order to cause psychological harm to the victim. 

Schecter & Ganley (1995) observe that specific coercive behaviours are physical, sexual and psychological.  They further observe 
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that, the significant importance on the reason why the perpetrator behaves the way he does is to control, which seems to be at the heart 

of what domestic violence is.  Also this is done by emotional abuse (repeated verbal attacks) aimed at degrading, humiliating and 

injuring the sense and self.     

Karuiki (2016) in a study carried out by Ongeti, Ogengo, Were, Gakara and Pulie (2016) in 2013 at the gender violence recovery 

centre (GVRC) of Nairobi Women’s Hospital which receives patients from Nairobi City and its environs showed that gender violence 

increased across the years. The study revealed that 85.4% and 12.7% of the victims were sexually and physically assaulted 

respectively. FIDA reports that over 4000 domestic violence cases had been reported between January and June 2016 (Karuiki, 2016).   

Sexual violence is any contract that abuses, humiliates, degrades, or otherwise violates the sexual integrity of the victim (Abbot, 

1999).  Sexual abuse is any situation in which force or threat is used to obtain participation in unwanted sexual activity. Coercing a 

person to engage in sexual activity against their will, even if that person is a spouse or intimate partner with whom consensual sex has 

occurred previously is an act of aggression and Violence (Abbot, 1999).  Sexual violence is defined by the World Health 

organization(WHO,1995) as any sexual act, attempt to obtain a sexual act, unwanted sexual comments or advances, or acts to traffic, 

or otherwise directed against a person’s sexuality using coercion, by any person regardless of their relationship to the victim, in any 

setting including but not limited to home and work.  Abbot (1999) observes that marital rape is one of the most serious violations of 

women’s bodily integrity.  

Chyun, Fiona and Jonathan (2013) chose Kenya for a study on domestic violence because of its relatively high HIV gender prevalence 

ratio (Prevalence in women is around 1.9 times higher than that of men, higher than most population based studies in Africa).  There 

is evidence that Inter partner violence is considered culturally acceptable. Results from the study indicated that men and women 

reported similar amounts of male perpetrated domestic violence and intimate partners as the most common perpetrators of sexual 

violence. It was discovered that there was a correlation between IPV and HIV (WHO, 2013).  

Emotional abuse is one of the most prevalent forms of abuse of women by their intimate partners and its damage is unquestionably 

severe, undermining a woman’s sense of worth and independence. It also diminishes a woman’s ability to care and provide for her 

children and to participate in the workforce.  The common denominators of abusers are personal, social and psychological not 

demographic (Miller, 1995b).  Verbal abuse is a feature of emotional abuse. An article from Sweden states that this mechanism 

communicates worthlessness (Hyden, 1995).  From a feminist perspective, emotional abuse is a means of establishing power and 

control over the victim in addition to enabling the abuser to maintain a system of psychological abuse behaviours that reinforce this 

power and control (Bustow, 1992). 

Emotional abuse includes verbal attacks harassment, belittling, excessive possessiveness isolation of partner and deprivation of 

physical and economic resources (Miller, 1995b).   

Johnstone (2002) notes that two additional emotions emerged – anger and frustration – and this was due to the fact that men also felt – 

a need to assert their authority. Johnstone (2002) further explains the stigma of physical abuse is so severe that very few abused 

women will admit to intimate partner assault, instead they lie and give substitute explanations for their state and injuries.    

One significant way that abusive men interfere with a woman’s ability to acquire resources is by preventing her from obtaining and 

maintaining employment.  Research indicates that abusive men forbid, discourage and actively prevent their partners from working 

outside the home (Riger, Ahren, Blinkenstaff and Camacho, 1999; Tolman, 1989).  There is also evidence indicating that abusers 

actively interfere with their partner’s ability to find and maintain employment.  Raphael (1996) described how abusive men sabotage 

their partner’s efforts to find jobs by inflicting visible injuries, turning off the alarm clock, and refusing to provide childcare to prevent 

their partners from attending job fairs and interviews. 

Women in abusive relationships have a difficult time maintaining their economic resources when their partners engage in behaviours 

that generate costs.  Such behaviours include stealing, damage and destruction of possessions and household furniture (Brewster, 

2003). Thus, women in abusive relationships are at risk for accruing personal debts when shared resources are under her name or both 

names. Economic abuse therefore can seriously impede women’s economic physical and psychological health. 

Research Methodology 

The study used a descriptive survey research design. This design was selected because it is used in collecting data from respondents in 

a wide area (Stuart and Rory, 2011). 
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The study was carried out in Luanda sub-County which is located in Vihiga County, Western region of Kenya.  It lies between 

longitude 35o 30o and 35o 0oE and altitudes 0o and 0o 15oN.  Luanda sub-County borders Emuhaya sub-County to the North, Vihiga 

sub-County to the East, Siaya County to the West and Kisumu County to the South. (Emuhaya and Luanda constituencies’ strategic 

plan, 2013).  Its’ altitude ranges between 1,300m and 1,800m above sea level.  (Vihiga Stategic Plan, 2012). 

According to Roscoe as cited by Oso and Onen, (2008) a population is a collection of objects, events or individuals, having common 

characteristics that the researcher is interested in studying.  Mugenda and Mugenda (2003) explain that, target population is that which 

the researcher wants to generalize the results of the study.  The target population of this study comprised of eight women from the 

rural area who had experienced household violence. 

The population sample consisted of married women who were living in violent households.  The researcher used purposive sampling 

to select the eight women who were living in violent households.  This technique allows a researcher to use cases that have the 

required information with respect to the objective of the study (Mugenda and Mugenda, 2003). The conflict tactics scale criteria 

(CTS) (Strauss 1990) below was adapted to ensure that the respondents were subjects of domestic violence. The CTS helped the 

researcher to know that the relevant sample for the research topic had been sampled. 

Does/did your husband/partner ever: 

Push/shake or throw something at you? 

Slap or twist your arm? 

Punch you with his fist or with something that could hurt you? 

Kick or drag you? 

Threaten you with a knife or other weapon? 

Did/does your husband ever say/do something to humiliate you in front of others? 

Threaten you with harm? 

 

The researcher developed a questionnaire based on the theme of the objective of the study that had both closed and open ended 

questions, Likert scale answers and yes and no answers were used to collect data from the 8 respondents.  Section A of the 

questionnaire consisted of demographic information of the respondents.  Section B answered the objective of the study and had a five 

Likert scale questions. The questionnaire was the most appropriate instrument due to its ability to collect a large amount of 

information in a reasonably short span of time and it was inexpensive (Kothari, 2012). It also guaranteed confidentiality of the source 

of information through anonymity, while ensuring standardization. The researcher self-administered the questionnaires so as to clarify 

any issues that were not very clear to the responded. Questionnaire administration was done over a period of one week in September 

2006. 

Data collected was analyzed using descriptive statistics and presented in tables. Having gathered the data, using questionnaires, the 

researcher embarked on data analysis.  This was in relation to the issues that arose from the forms of violence for women staying in 

violent households.  

Results and Findings 

The study sought to investigate the forms of household violence that women had experienced in their life. All the 8(100%) women 

agreed to have experienced physical and emotional abuse. Another 6(75%) admitted having experienced sexual abuse and 5(62.5%) 

economic abuse. These findings agree with findings by Schecter & Ganley (1995) who observe that specific coercive behaviours are 

physical, sexual and psychological.   

The study sought to investigate the kinds of crimes experienced by women in violent households. Rating the responses on a five point 

scale, respondents were therefore asked to indicate their level of agreement with the statement relating to violent crimes. These 

responses were based on Very low (1), Low(2), Moderate (3), High (4) and very High (5). Table 4.2 shows the findings of the study. 
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Table 4.1   Forms of violent crimes experienced by women 

 

    

  TYPES OF ABUSE 1 2 3 4 5 

PHYSICAL ABUSE           

Kicking or slapping         8(100%) 

Dragging, Punch, Slap, 

 

 

  

 

twist arm 

 

 3(37.5%) 5(62.5%)  

Shoving or pushing,   1(12.5%) 1(12.5) 3(37.5%) 3(37.5%) 

Attempted Strangulation,  

    using an object to harm/hit you, 

threaten to harm you 

 

  1(12.5%) 2(25%) 3(37.5%) 2(25%) 

SEXUAL ABUSE 

    

  

Forced sex after physical  5(62.5%) 1(12.5%) 2(25%)     

assault      

Forced sex when ill or Tired 3(37.5%) 2(25%) 3(37.5%)   

Use of sexually derogative       

language, suffered STI's     1(12.5%) 2(25%) 5(62.5%) 

EMOTIONAL VIOLENCE         

 Verbally abused, called             

names, harassed,  belittled     

 outside home       8(100%) 

Spouse used excessive force,    

   over possessiveness       

isolation    1(12.5%)  7(87.5%) 

 

Deprivation of  physical/ 

     

economic resources     2(25%) 1(12.5%) 5(62.5%) 

 

ECONOMIC VIOLENCE 
          

Prevented from working  5(62.5%) 1(12.5%) 2(25%)   

outside home      

Prevented from advancing  

  

   

education 6(75%) 2(25%)    

Prevented from finding  

 

    

employment 7(87.5%) 1(12.5%)    

Prevented from using farming  

    resources 8(100)     

Destroyed family property  5(62.5%) 2(25%) 1(12.5%)  

Source: Researcher generated from field data (2007) 
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The study revealed that all the eight respondents 8(100%) agreed to a very high level of having been physically abused by being 

slapped and kicked, 3(37.5%) agreed that they had moderately been physically abused and 5(62.5%) had highly agreed to have been 

dragged, punched, slapped and had their arm twisted.  Another 1(12.5%) admitted to a low level, 1(12.5%) a moderate level,3 

(37.5%) high level and another 3(37.5%)  a very high level chance of being shoved, pushed and attempted strangulation.  Findings 

from the study revealed that 1(12.5%) agreed to a low level, 2(25%) moderate level, 3(37.5%) agreed to a high level and 2(25%) a 

very high level experience of household violence where they were harmed using a sharp object by their spouse. These findings agree 

with findings by Schecter & Ganley (1995) who observed that specific coercive behaviour are physical, emotional, sexual and 

psychological.   

Findings from the study revealed that 5(62.5%) women agreed to a very low, 1(12.5%) a low and 2(25%) agreed to a moderate level 

of forced sex after physical abuse.  Another 5(62.5%) noted a very low, 2(25%) a low level and 3(37.5%) to a moderate level of 

forced sex when ill or tired. The study revealed that 1(12.5%) respondents agreed to a moderate, 2(25%) to a high and 5(62.5%) to a 

very high level use of sexually derogative language and that they had suffered STI’s.      

These findings reveal that the most common sexual abuses that the women experienced were use of derogative language and suffering 

from STI’s. This shows that the spouses of these women were having extra marital affairs since all the women agreed to having been 

inflicted by STI’s at different levels. These findings agree with studies carried out in South Africa which found that women’s HIV 

status was associated with joint exposure to both physical and sexual intimate partner violence. 

The study revealed that 8(100%) of the women agreed on a high level having been verbally abused, called names and belittled outside 

home.  Another 1(12.5%) and 7(87.5%) respondents agreed to a very high level that their spouse had used excessive force, were over 

possessive and isolated them.  Out of the eight respondents 2(25%) moderately agreed, 1(12.5%) highly agreed and 5(62/5%) agreed 

to a very high level that they were deprived of physical and economic resources. These findings reveal that all the eight respondents 

were emotionally abused by their spouses.  This can be interpreted to mean that the spouses used emotional abuse to intimidate and 

exert power over their spouses.  These findings agree with findings from a study by Busto (1992) which noted that emotional abuse is 

a mean of establishing power and control over the victim in addition to enabling the abuser to maintain a system of psychological 

abuse behaviours that reinforces this power and control. 

Out of the eight respondents, 5(62.5%) agreed to a low, 1(12.5%) very low and 2(25%) agreed to a moderate economic violence 

where they were prevented from working outside home. Another 6(75%) respondents agreed to a low and 2(25%) to a very low 

economic violence where they were prevented from advancing in education.  The study found that 7(87.5%) respondents agreed to a 

very low, 1(12.5%) to a low violence where they were prevented from finding employment.  Another 8(100%) respondents agreed 

that there was a very low abuse where they were prevented from using farming resources. The study found that 5(62.5%) respondents 

agreed to a low, 2(25%) a moderate and 1(12.5%) agreed to a high level that their spouse destroyed property.  The findings of this 

study revealed that economic violence was minimal. This can be interpreted to mean that the women being housewives mostly tilled 

the land and engaged in small scale businesses. Having not attained proper education, they had no opportunity to advance in education 

or work from home. The spouses were not providing for them and economically depended on their wives.  These findings disagree 

with observations made by Riger et al.,(1999) who observed that men interfere with a woman’s ability to acquire resources by 

preventing them from obtaining and maintaining employment, that abusive men  forced, discouraged and actively prevented their 

partners from working outside home and actively interfered with their partners ability to find employment through sabotaging their 

efforts to find jobs, inflicting visible injuries, turning off the alarm clock and refusing to provide childcare to prevent their partners 

from attending job fairs and interviews ( Raphael, 1996, Riger, et al., 1999 and Tolman, 1989). 

The objective of the study was to describe forms of domestic violence against women in Luanda sub-county Vihiga County, Kenya.   

All the 8(100%) women agreed to have experienced physical and emotional abuse. Another 6(75%) admitted having experienced 

sexual abuse and 5(62.5%) economic abuse. These findings agree with findings by Schecter & Ganley (1995) who observe that 

specific coercive behaviours are physical, sexual and psychological. 

Conclusions 

The study found that women who live in violent households had experienced physical, emotional, economic and sexual abuse.  The 

study therefore concluded that gender based violence was common in households. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10160
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020              531 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10160    www.ijsrp.org 

Areas of further Research 

The study found that women experienced physical, emotional, economical and sexual violence. A study should be carried out on men 

as victims of domestic violence. 
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Abstract:  In this study, turmaric powder was ball milled in the presence of dispersing agent in order to obtain dispersedly extracted 

curcumin. After that the dispersed curcumin was employed as dyestuff for cotton and polyester fabrics using exhaustion method. 

Fabrics were dyed at 2, 4, 6 and 8, 10 % o.w.f.  Dyeing results showed that in case of polyester color strength (K/S value) increased 

with an increase in absorbed dye until reaching saturation point at 8% o.w.f where high K/S value of 21 was achievable. In case of 

cotton, K/S values were relatively lower than those of curcumin dyed PET fabrics, indicating little dye build-up due to the fact that 

there was different nature between hydrophobic curcumin and hydrophilic cellulose. In a similar manner, curcumin dyed PET 

exhibited excellent washing fastness.  However, in all cases, fastness to light was extremely poor due to its free radical scavenging 

activity due to its free radical scavenging activity. 

Keywords: Dispersed curcumin, Polyester, Cotton, Dyeing and Fastness properties 

 

Introduction 

Natural colorants are divided into dyes and piments. Natural dyes are water soluble such as anthocyanins (blue and red), morin (a 

yellow dye from jackfruit wood), brazilin (sappan wood), betaine (a red dye from beetroot). Examples of natural pigments include 

blue indigo (indigo leaf), red anthraquinone from insects, carotenoid (carrot), and curcumin (turmaric).  Dyeing of cotton or silk with 

natural dyes is simple and straight away by boiling the material in a conventional dye bath. Typically, aftertreatment with mordants 

(metallic salts) is carried out in order to obtain a variety of color shades and improve fastness properties (wash and light fastness). For 

natural pigments belong to indigo and anthraquinone, dyeing is more complex.  From chemistry point of views, dyeing mechanism 

involves reduction-oxidation process. In practice, there are secret tricks, depending on local wisdom. Due to insolubility properties, 

indigo/anthraquinone dyed textiles exhibit good fastness properties.  Therefore, mordants are unnecessary.  Curcumin is a natural 

pigment containing in turmaric powder.  Apart from colorant, curcumin is a potential herbal medicine due to its pharmaceutical 
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properties such as antioxidant (Asouri, Ataee, Ahmad,  Amin, and Moshae 2013), antimicrobial (Han, and Yang, 2005), anti-UV 

radiation (Boonroeng, Srikulkit, Xin, and He 2015)  and anticarcinogenic effects (Lee, Loo, Bebawy, Luk, Mason, and Rohanizadeh, 

2013). With respect to colorant, curcumin is sensitive to light, resulting in very poor light fastness (Chou, and Tang, 2016).  Moreover, 

it exhibits poor absorption capability due to the pigment characteristic (Nguyen, Si, Kang, Chung, Chung, and Kim, 2017).  Therefore, 

in this study, dispersed curcumin nanoparticles were prepared by ball-milling using naphthalene sulphonate condensate as a dispersing 

agent.  Then, curcumin nanoparticles suspension was employed for dyeing of cotton and polyester fabrics.  Color yield and fastness 

properties were evaluated. 

 

Experimental 

Materials  

Fabrics for this experiment are  scoured and bleached knitted cotton fabric and woven polyester fabric. Turmaric powder can be 

obtained from local market.  Napthaene sulphonate formaldehyde condensate powder (NAPS) was kindly supplied from Star Tech 

Chemical co. Ltd.   

 

The chemical structure of napthaene sulphonate formaldehyde condensate 

Preparation of Curcumin Nanoparticles Suspension 

0.2 : 0.4 : 0.4 wt ratio of NAPS : turmaric : water was ground using a ball miller for 6 h. The turmaric paste having solid content 

of 50 wt% was kept in a seal container for further dyeing.  

Dyeing of Cotton Knitted Fabric and Polyester Woven Fabric with Dispersed Curcumin 

A series of concentrations based on weight of fabric (2, 4, 6 and 8, 10 % o.w.f. were prepared in dye pots. Liquor ratio of 1 :20 

was chosen. Dyeing was carried out in a laboratory dyeing equipment set the dyeing temperatures of 80 oC and 130 oC for cotton and 

polyester, respectively (Kerkeni, Behary, Perwvelx, and Gupta 2012). Dyeing was conducted for 45 min. Dyed fabrics were then 

rinsed thoroughly with deionized water and air dried.  

Evaluation of Fastness Properties 

Washing fastness property was evaluated according ISO 105 standard test.  Color measurement of the dyed fabrics before and after 

testing were measured using ICS Gretag Macbeth spectrophotometer (ColorEye 7000). The Color strength (K/S λmax) was  recorded.  

For fastness to light, dyed samples were exposed to direct sunlight for 6 h. Color strength (K/S) was measured using ICS Gretag 

Macbeth spectrophotometer (ColorEye 7000). 
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Results and Discussion 

Dyeing Properties  

Color strength (K/S) values of dyed cotton and dyed polyester are presented in Table 1. It is found that color strength value 

increases with an increase in % o.w.f. For polyester fabric, K/S values of 5.98, 16.38, 21.73, and 21.53 are corresponding to 2, 4, 6, 

and 8 % o.w.f., respectively.  As seen, dye absorption increases with dye concentration and reaches saturation level at 8 % o.w.f with 

satisfactorily high color strength. An increase in dye absorption indicates that an individual curcumin molecule can diffuse and 

migrate inside polyester fiber in a similar manner to a disperse dye. Therefore,  color strength increases with an increase in 

accumulated dye molecules until reaching saturation point at 8% o.w.f. In practice, dyeing above 8 % o.w.f. is redundant. Color shade 

on polyester fabric is brilliant due to good solubility of curcumin in polyester matrix.  In case of cotton fabric (Table 2) , K/S values of 

6.16, 8.91, 8.73, and 9.15 are corresponding to 2, 4, 6, and  8% o.w.f., respectively.  As seen, K/S values are relatively lower than 

those of curcumin dyed PET fabrics, indicating little dye build-up.  These results indicate that color yield is not dependent on dye 

concentration as found in case of polyester due to poor dye absorption, resulting from different nature between hydrophobic curcumin 

and hydrophilic cellulose.  In this case, curcumin is present in pigment form which has not affinity to cellulose.   

                            

Wash Fastness Properties 

   Washing fastness was carried out following ISO105-C03:1989 standard test.  Results are shown in Table 1 and Table 2 for 

polyester and cotton, respectively,  As seen, dyed PET fabric exhibits excellent washing fastness, confirmed by insignificant decrease 

in K/S values.  Good fastness to washing is associated with the characteristic of polyester which is hydrophobic, trapping curcumin 

inside.  As a result,   little dye is soaped-off.  For cotton fabric, significant decrease in color strength is observed after washing 

fastness test.   This indicates that curcumin is present on fiber surface rather than inside the fiber.  Moreover, it loosely  attaches to 

fiber surface, resulting in poor washing fastness.  

Table 1.  Dyeing and wash fastness properties of dispersed curcumin dyed polyester fabric  

% o.w.f. Dyed PET fabric 
After washing 

fastness 

K/S 

Before 

washing test 

After washing 

test 

2 

  

5.98 5.62 

4 

  

16.38 13.90 
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6 

  

21.74 19.76 

8 

  

21.53 21.43 

                                   

 

 

 

  Table 2.  Dyeing and wash fastness properties of dispersed curcumin dyed cotton fabric  

% o.w.f. Dyed cotton fabric After washing fastness 

K/S 

Before 

washing test 

After washing 

test 

2 

  

6.16 1.64 

4 

  

8.91 2.24 

6 

  

8.73 2.11 

8 

  

9.15 2.52 

 

 

Light fastness test. 

Curcumin is known to have poor light stability, leading to poor light fastness.  Therefore, improving light fastness of curcumin on 

dyed fabrics is an attractive challenge. Practically, there were widely studied that light fastness of natural dyes including curcumin 

could be improved by mordants (metal ions such as Al3+, Fe2+, Cu2+, Sn2+ etc) ( Hasan, Hossain, Azim, Ghosh, and Reza (2014), 

Zhou, Zhang, Tang, and Zhang, (2015), Bhardwaj, and Dadsena, (2017). However, improved light stability adversely affects 

antioxidant property deriving from deactivated phenolic moiety by mordants.  In this study, it was expected that good dye penetration 

in case of  polyester dyeing will result in improved light fastness when compared to cotton dyeing.  Unfortunately,  poor light fastness 

is observed in all cases, indicating that virgin curcumin is light sensitive chromophore due to its free radical scavenging activity. It 

should be noted that curcumin on the back side of fabric which resembles the inner side remains intact. Advantageously, curcumin 
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dyed fabrics without mordants are potentially garmented for protective wears against sunlight.  

 

Table 3. Light fastness property of dispersed curcumin dyed cotton fabric  

% o.w.f. Dyed cotton fabric After light fastness 

K/S 

Before  

testing 
After testing 

2 

  

6.16 0.09 

4 

  

8.91 0.12 

6 

  

8.73 0.12 

8 

  

9.15 0.12 

 

Table 4. Light fastness property of dispersed curcumin dyed polyester fabric . 

 

% o.w.f. Dyed PET fabric After light fastness 

K/S 

Before  

testing 
After testing 

2 

  

5.98 0.80 

4 

  

16.38 0.80 

6 

  

21.74 0.86 

8 

  

21.53 

 

0.96 

 

 

 

 

Conclusion 
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A simple and easy method of curcumin extraction from turmeric powder was achieved by ball milling in the presence of dispersing 

agent. Extracted curcumin by this technique resulted in curcumin dispersion in water. Dyeing of dispersed curcumin was carried out 

using exhaustion method.  Dyeing results showed that in case of polyester color strength (K/S value) increased with an increase in 

accumulated dye absorption until reaching saturation point at 8% o.w.f where high K/S value of 21 was achievable. In case of cotton, 

K/S values were relatively lower than those of curcumin dyed PET fabrics, indicating little dye build-up due to the fact that there was 

different nature between hydrophobic curcumin and hydrophilic cellulose. In a similar manner, curcumin dyed PET exhibited 

excellent washing fastness.  However, in all cases, fastness to light was extremely poor due to its free radical scavenging activity. due 

to its free radical scavenging activity. 
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Abstract- This paper examines conflict and its management in an 

organization. The approach adopted is theoretical as it assesses 

based on extant literature.  Functional and dysfunctional conflicts 

were examined as well as five styles or techniques of conflict 

management.  The generality of view and theory that supports 

conflict indicates that the style to be adopted depends largely on 

the situation. The paper concludes that conflict is inevitable in all 

aspect of life especially in an organization. It recommends 

employees awareness in accepting and appreciating the 

differences in perceptions and behaviour of individual within 

organization, in order to foster cordial relationship between 

individuals, groups and the organization for attainment of goals 

and objectives.   

 

Index Terms- Conflict, conflict management, functional and 

dysfunctional conflict, organization 

 

I. INTRODUCTION 

n every organization, conflicts are bound to happen. Conflict is 

a common phenomenon that creates problem as a result of 

disputes, misunderstanding, grievances, discontent and 

disagreement of management and workers in a workplace. This 

has resulted in a lot of activities which sometimes is contrary to 

both organization’s and employee’s aim and objectives. Conflict 

is a healthy part of every relationship which can exist in the form 

of individual, inter-personal and intergroup conflicts (Obi, 2012). 

This is because two or more persons can’t be expected to agree on 

the same thing at every given period in time.  Organisational 

conflict is a specific type of conflict that occurs in the workplace. 

Cloke and Goldsmith (2011), posits that most executives, 

managers and employees face conflicts on a daily or weekly basis, 

spending from 20 percent to as much as 80 percent of their 

working hours trying to resolve or contain it. It is an inevitable part 

of our workday life that can be caused by many factors, such as 

different values, beliefs, opinions, and points of view 

           Diez and Albert (2006) connotes that conflicts denotes the 

incompatibility of subject positions. This definition emphasizes 

the opposition or incompatibility at the heart of the conflict, and 

initially leaves open the exact nature of these incompatibilities, i.e. 

whether they are interpersonal, intrapersonal, intergroup, 

intragroup or inter-organisational  positions; whether they rest in 

different interests or beliefs; or whether they have a material 

existence or come into being only through discourse.  

           Given this initial definition, conflict is not always 

characterised by violence. Yet, conflict might escalate and lead to 

destructive results, in particular, in the form of physical violence 

that is increasingly seen as legitimate as conflict intensifies. 

However, conflict can also lead to a new idea, innovation, social 

or political organisation and therefore be productive if the parties 

involved are able to deal with their incompatibilities so that such 

a new idea, innovation or organisational form is achieved.  

           Nevertheless, there is no meaningful development that can 

take place outside conflict. For instance in Nigeria, according to 

sun news, February 27th, 2020, the academic staff union of 

universities –ASUU has had varying level of disagreement with 

the federal government over the non-payment of proposed and 

agreed salaries, non-provision of some infrastructures in the 

universities and the refusal of some universities lecturers to get 

registered on the salary integrated payroll and personnel 

information system (IPPIS). Disagreements between the union and 

the federal government over poor funding, the proliferation of 

state universities and non-implementation of previous agreement. 

When this disagreement is resolved, better understanding as well 

as better welfare package will be reached which in turns gives rise 

to a healthier society and patriotic citizenry.  Also, the Nigeria 

Labour Congress (NLC) and Trade Union Congress (TUC) had 

also been in disagreements with the Federal Government over 

minimum wage. This disagreement has birthed an increment to 

thirty thousand naira minimum wage. 

           Conflicts need to be managed and resolved effectively. It is 

not only important to resolve the conflict, but also is equally 

important to ensure that the parties involved in conflict do not 

unnecessarily end up being in any kind of emotional stress during 

the resolution process of the conflict. Resolving conflict and 

maintaining the emotional wellbeing of people involved will be 

critical to successful conflict management. Hence, it is important 

to understand clearly, what the conflict is, why conflict occurs, 

challenges in conflicts management and various methods for 

resolving conflicts.  

           There are different views on conflicts. The traditional view 

says all conflicts are bad and must be totally avoided or 

discouraged (Robbins 2005), the human relations view sees 

conflict as a something that comes naturally and cannot be avoided 

in any group, this means that conflict is something that’s always 

I 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10162
http://ijsrp.org/
http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10162


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020              541 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10162    www.ijsrp.org 

in any organization, and it cannot be done without. The third view 

of conflict is that of the interactionist which explains that conflicts 

are necessary for group to perform effectively. This suggests that 

conflicts can be constructive and good and different ways of 

thinking should be encouraged to get multiple ideas and solutions 

to problems in hand (Townsend, 1985). Another school of thought 

is the integrationist, their view highlights that conflicts should not 

only be seen as good or bad but as something that is really 

necessary for a group to function effectively (De & Van, 2010). 

This view of conflict agrees with the interactionist view of 

conflict. Thus, conflict management should be approached with 

the idea that conflicts can be good for the team. So for effective 

conflict management, there is a need for creating a right 

atmosphere which empowers people to think originally and 

encourages them to put forth their suggestions and opinions 

without fear because when properly managed, conflict provides an 

opportunity for growth, ultimately strengthening the bond between 

people, organisations and the society at large. 

           Conflict management refers to techniques to resolve 

conflicts in the organization to facilitate organisational goals and 

objectives. Thus, if the conflict does not hinder attainment of goals 

and objectives, it is not considered conflict. It is only when it mars 

the objectives of the organisation / workplace that it becomes a 

conflict. However, many studies have been carried out on conflict 

and conflict management but there is a dearth in literature 

regarding conflicts in organisations within Nigeria context.  

 

II. LITERATURE REVIEW 

THEORETICAL FRAMEWORK 

CONFLICT THEORY  

           Conflict theory as propounded by Karl Max focuses on the 

competition between groups within society over limited resources. 

It views social and economic institutions as tools of the struggle 

between groups or classes, used to maintain inequality and the 

dominance of the ruling class. A basic premise of conflict theory 

is that individuals and groups within society will work to 

maximize their own benefits. The theory revolves around concepts 

of social inequality in the division of resources and focuses on the 

conflicts that exist between classes. Social structures are created 

through conflict between people with differing interests and 

resources. Individuals and resources, in turn, are influenced by 

these structures and by the unequal distribution of power and 

resources in the society (Knapp, 1994). 

           Conflict according to Hocker and Wilmot (2013) is a 

struggle between two or more persons who feel that there is 

incompatibilities in their goals, limited resources and intrusion 

from others in getting their desired goals.  

           Robbins (2005) sees conflict as a product of perception in 

the sense that another person perceives that what he/she cares 

about is being negatively affected or about to be negatively 

affected. This definition reiterates that conflict is all about 

perceptions and not necessarily real facts. It sees conflict as an 

emotional phenomenon. To Tschannen-Moran (2001), conflict 

refers to a kind of struggle, disagreement, or quarrels between 

persons or within the context of a group, when one person’s belief 

or values are not accepted to another person, party or group.. 

Conflict pinpoint to the contrary ideas and actions of different 

parties which results in a state of friction. According to Doherty 

and Guyler (2008) conflict is seen as a person’s attempt over 

values and for attaining  status, resources and power and in 

bringing down the goals of their opponents. It arises in the 

situations which are mapped by goals and emotions that are not 

reconcilable, and these things happens within or between 

individuals or groups and this leads to unfriendly or fierce 

interaction. A form of interactions between the persons, groups 

and parties who have differences in their likes, loves and values 

and their approach towards their desired goals is named conflict 

(Madiya and Shazia, 2015). Conflict is bound to happen in any 

organizations, it should not be a thing of surprise to witness 

conflicting thoughts, ideas, values and actions in organizations, , 

communities, associations, workgroups, family and in relationship 

(Janasz De, Dowd & Schneider, 2009). Conflict in nutshell is a 

struggle between people when they perceive that their interest is 

over ridden or when they perceive that their emotions are not being 

considered. It is when this struggle affects the attainment of set 

goals and or objectives that it becomes organisational conflict.  

  

III. TYPES OF CONFLICT 

           Madiha and Shazia (2015) assert that there are two types of 

conflict. A conflict can be either positive or negative. Positive 

conflict is functional and supports or benefits the organizations or 

person’s main objective (Oucho, 2002).  A conflict is 

dysfunctional or negative when it obstructs the organization or the 

person’s performance or ability to attain goals or objectives 

(Baker, 2011). The effects conflicts has on the organization and 

goals attainment  will determine whether it is good or bad. Thus, 

the need to highlights their differences.  

           Functional or Constructive Conflict:  Kinicki and 

Kreithner (2008) buttresses that the interactionist view does not 

suppose that all conflicts are bad. Rather, some conflicts may be 

necessary because they improve performance and also support the 

goals of organisations. This supports Robbin (2001) definition of 

functional conflict as one that enhances the goal congruence and 

ameliorates the performance of a group. Their point is that conflict 

that encourages healthy competition within groups  results in 

better performance of work and higher productivity is beneficial 

to the organization.  

           One of the main advantages of this type of conflict is that it 

enables their members to identify the problems and see 

opportunities. Also, it can inspire to creating new ideas, learning, 

and growth among individuals (Kinicki and Kreitner, 2008). Thus, 

it is pertinent to understand that a functional conflict endorses the 

goals of the organization and improves performance. A functional 

conflict brings about innovation, it enables the group to look 

inward which could help new ideas to be birthed. 

           Dysfunctional/Destructive Conflict: Conflicts that are not 

effectively managed is capable of destroying the goals of an 

organization. When conflicts hinders the expected performance of 

a group, individuals or parties, it is termed destructive or 

dysfunctional (Kinicki and Kreithner, 2008). This type of conflict 

may interfere with ideas exchange and then ruin relationship. 

Hence, dysfunctional conflict does not allow organizational goals 

to be achieved, thereby leading to under utilization of resources 

and reduced productivity. This conflict type is reflected in 

situations such as (a) when individuals who are competing allows 

their interests to override the goals of the business, (b) when 
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managers withhold information from one another (c) employees 

sabotaging others’ work, either intentionally or subtly (Kinicki 

and Kreitner, 2008). 

 

IV. STYLES/TECHNIQUE OF CONFLICT 

MANAGEMENT. 

           A conflict arises when the values, needs, goals or interest 

of parties involved intermeddle with one another. As long as 

wworkplace is concerned, this cannot be avoide.the reason is 

because different stakeholders to the organization have different 

precedence. More likely than not, a conflict gives rise to  

opportunities for improvement. It is therefore pertinent  to 

understand and employ various conflict management styles or 

techniques suitable for different scenario. This is because 

personality and situational factor influences the choice of styles to 

be adopted.  

            In the study of Madiya and Shazia (2015),  Black and 

Mouton were one of  the first to present a mode for analyzing how 

people react to interpersonal conflict situations. This mode 

describes managers responses to conflict management within an 

organization. Five modes or styles were described in their model 

They include; forcing, withdrawing, smoothing, compromising 

and problem solving (Black & Scimecca, 1998).  Other authors 

identified two other ways mangers can respond to conflicts in 

addition to the five modes identified by Black and Mouton, they 

include: the passive-aggressive and the forcing styles ( Robinson 

2010; Pruitt and Robin, 1986). 

           Three other group of researchers such as Blake and Mouton 

(1974), Kilmann and Thomas (1978), and Rahim and Bonoma 

(1979) describes five important styles that can influence the 

management of conflicts. These styles are viewed as the pattrens 

people behave and respond to situations. These styles are 

considered foremost in the context of conflict management 

regardless of the change in job environments, these unique styles 

give a hint of how people manage conflicts in their daily lives 

(Wilmot & Hocker, 2001).  There are five modes offered as a 

solution to managing conflict that are assessed on a scale of 

assertiveness and cooperativeness. Assertiveness is the extent an 

individual attempts to satisfy his own concern while 

cooperativeness is the extent of trying to satisfy the other parties. 

These modes/styles are as opined by Mouton Blake are 

collaboration, competing, accommodating, avoiding and 

compromising.   

 

V. COMPETITING 

           Competing is a style of managing conflict that comes to 

play when a person considers his or her own right to be more 

important than that of others.  When conflicting issue becomes 

important in order to give priority to one’s opinion or idea, this 

approach is preferred. This style can degenerate to the extent that 

the loser may want to retaliate having being dominated by the 

other party (Strong, Devault & Cohen, 2008).  A Competing 

individual is assertive and uncooperative, he is power crazy. He 

does not consider the interest of others but f self at other person’s 

expense. He does anything he considers right to win his position. 

Competing can take the form of defending one’s right and or 

position the person feels is right or correct. This individual always 

wants to win at all cause (Kilmann and Thomas, 2010). 

 

VI. ACCOMODATING 

            This style is depicted by a high degree of unassertiveness 

and cooperativeness. This style is adopted by those that use the 

mediations of other parties to manage conflict. (Yuan, 2007). 

Accommodating style is displayed in a situation when someone 

shows more concern for another party’s interest more than 

his/hers. This style is aadopted when the cause of the conflict is of 

more importance to the other party or parties involved than 

oneself. The aim of using this style is to allow the other party to 

win while you lose. Individuals with passive behaviour are found 

to use this style of conflict management and resolution (Verderber 

& Sellnow, 2012). According to Kraybill (2005), this style 

harmonizes the responses of conflict. This style focuses more on 

the relationship rather than the agenda. Those who use this style 

do so in order to fit in with other group or parties and it becomes 

overused, the individual may become depressed as a result of 

giving up things that are of importance to him.  

 

VII. COMPROMISING 

           This style of conflict management falls in the middle 

between assertiveness and cooperativeness. This has to do with 

winning a little and losing a little in order to reach an agreement 

after negotiation (Yuan, 2007). It gives rise to  I-win a little and I-

lose a little section to come to a compromise.  Individual who use 

this style change their own opinion in order to avoid continuous 

confrontation or because they foung enough and cogent reason to 

do so (Lussier, 2010; Reich, Wagner-Westbrook, Kressel, 2007; 

Tidd, Friedman, Currall and Tsai, 2000). Compromising involve 

parties sacrificing something and keeping something. Its objective 

is to find an expedient and joint result that satisfies both parties 

halfway. Another name given to this style is sharing and dividing 

the difference (Barki & Hartwick, 2001). This style is preferred 

when goals of parties involved are averagely important and the use 

of competing or collaborating style has not been successful. 

According to Schyns & Hansbrough (2010), compromising is 

achieved when those involved sacrifices part of their interest, 

views, ideas and idiosyncrasies to deal with conflict situations. 

This compromising style shows an average concern for one’s own 

interest and an average concern for the interests of others involved. 

This style is preferable when a temporary solution is needed to 

quickly resolve conflict situations to avoid the struggle for power. 

Morris-Rothschild and Brassard (2006) did a study on Teachers’ 

conflict management styles, their findings revealed that most of 

the teachers adopted the compromising conflict management style. 

 

VIII. AVOIDING 

           Avoiding can be seen to be a passive conflict management 

style. This style is depicted by a high degree of unassertiveness 

and uncooperativeness. It is the opposite of collaborating conflict 

management style.  Here, a person tends to run away or disregards 

the conflict. This style is depicted by a person having low or little 

concern for the right of others as well as his (Nelson & Campbell, 
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2008). An avoiding individual does not show concern for the right 

of others neither does he show concern for his own right. He 

practically runs away from the conflict and does not take 

responsibility for conflict situations. Another name for this style 

according to Barki and Hartwick’s (2001) are escaping, 

withdrawing, apathy and evading. Rahim, Antonioni and 

Psenicka, (2001) also posits that people who supports this style 

tend to ignore or disregard conflict. Avoidance style is prevalent 

in Asian culture. The Chinese culture adopts this style to preserve 

and nurture relationship and a harmonious situation (Huang, 

1999).  

           Friedmann, Tidd, Curraland and Tsai (2000) studied the 

impact of personal conflict style on work and how it might be 

related to stress. They found that individuals who adopt this style 

of managing conflict had a higher  levels of task and relationship 

conflict and resulting in high level of stress. 

           Chan, Monroe, Ng and Tan (2006) did a research on 

conflict management styles among junior accountants, their 

findings reveals that females are disposes to avoiding conflict 

more than their male counterparts. Also, males were more likely 

to adopt a dominating conflict style than the female junior 

accountant.  

 

IX. COLLABORATION 

           The collaboration style of conflict management is depicted 

by high degree of assertiveness and cooperation. It is the bringing 

together of ideas to achieve the best solutions in a conflict 

situation. The best solution is reached through a creative process 

that is generated from the inputs of other parties involved. This 

method may be considered to be the best since resolution is 

achieved through cooperation of parties involved (Haridas as cited 

by Oachesu 2015).   

           This style deals on having a high concern for the interest of 

all other parties involved. It focuses on problem solving and a 

desire to reach a  favourable outcome for both parties (Phillips & 

Gully, 2011). When collaborating, a resolution is made that fully 

satisfies the interest of all parties involved.   

           According to Flanagan and Runde (2008), collaborating 

conflict management styles describes individuals in conflict who 

finds the best solution that satisfies all the parties concerned. It is 

generally seen as a problem-solving style.  Here, issues are openly 

attended to; parties involved are neutral in their communication 

with other party.  

 

X. CONFLICT MANAGEMENT IN AN 

ORGANISATION 

           Conflicts are incapable of being avoided or evaded, 

learning to properly deal with them is very important. When 

conflict is mismanaged, it can harm the relationship. Managing 

conflict in an organization is key to achieving organization’s 

objectives. Tschannen-Moran (2001) portrays conflict 

management as a philosophy and a set of skills that assist 

individuals and groups in better understanding and dealing with 

conflict as it arises in all aspects of their lives. Doomenici and 

Littlejohn (2001) believe that conflict management creates an 

environment that may effectively diagnose, work through, and 

perhaps prevent future conflicts. The essence of managing conflict 

is to reduce its ill effect while at the same time increasing the 

positive aspect of it. Darling and Walker (2001) opine that 

communication is the bedrock to managing conflict in any 

organization since it is a natural phenomenon. Campbell (2003) 

builds on this by asserting that conflict management is a form of 

disciplined communication that is built on a process that enhances 

speaking and listening skills, an expanded understanding of an 

issue and a problem solving approach to achieving a determined 

end.   

           The positive effects of conflict management in schools 

were portrayed in a study by Vestal (2001) the study revealed that 

after teachers had undergone conflict management training, they 

reported an increased level of comfort with handling conflict, 

greater understanding of conflict, improved use of conflict 

management strategies, and changes in the way they involved 

themselves in students’ conflicts. The work of D’Oosterlinck and 

Broekaert (2003) portrayed that some school system reported 

positive effects in conflict management with students. In addition, 

parents and teachers reported positive effects on their self-esteem 

and conflict resolution skills, both in and out of school. Going by 

the above cited studies, managing conflict has positive effects on 

both the school, teachers and student.  

 

XI. CONCLUSION 

           Organization’s goals and objectives  may not be achieved 

whenever conflict arises. Mutual understanding as well as 

commitment of employees to complete their tasks may be 

hindered if conflict is not properly managed. Employees may 

become resentful and short tempered which could result in 

negative outcomes on individual, group and the organization, 

hence causing truancy, skipping of work and increase in people 

leaving the job or organization. Conflict must be properly 

managed to attain goals and objectives of the organization as well 

as the individual.  An important aspect of overcoming 

dysfunctional conflict is by seeking support and cooperation 

amongst team members.  Ayoko (2007) posits that parties that are 

involved in mutual relationship are able to resolve conflicts that 

occur in an organization while maintaining their emotional 

balance. Thus, conflicts properly managed births innovation, 

creativity and an opportunity to explore. In nutshell, not all 

conflicts are bad. This is because it enables individual and group 

members to form a cordial relationship and instills confidence 

amongst them.    

 

XII. RECOMMENDATION 

           The conflict management style to use will depend on the 

situation at hand. 

           Sadri (2012) identifies four situational factors in dealing 

with conflict management. They include (a) how important is the 

conflict situation, (b) importance of the relationship with the other 

party, (c) what power or authority does one have in dealing with 

the conflict  and (d)  how much time does the person managing the 

conflict have to resolve the issues. A higher importance will be 

given to the situation if the parties have an ongoing relationship. 

If there is an alternative to the party or persons involved or the 
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relationship is for a short period or a one-time one, the importance 

to the relationship may be low. The issue of power will be 

considered depending on who is involved in the conflict. This can 

range from low to high power. For instance, conflict between 

employees of the same level will be of equal power, that between 

a supervisor and and another employee will be of high power. 

When faced with issues of little value or importance, the 

assumption that one’s concerns may not be satisfied, and knowing 

that the conflict can be resolve more effectively by others, the 

individual may gain from employing the avoiding style. 

           The compromising style could be adopted when goals are 

moderately important but not worth the effort of potential 

disruption involved in using more assertive mode.  

 

           The competing conflict management style could be adopted 

when fast, decisive action is needed especially in times of 

emergency. 

           The collaborating conflict management style should be 

adopted when the person wants to combine insights of different 

perspective from people to resolve a conflicts or when one is trying 

to find an all inclusive solution when concerns for both parties are 

very important. 

           The accommodating conflict management style could be 

adopted when one wants to build up social credits for future issues 

of importance to one or to assist in the managerial development of 

one’s employees by allowing them to experiment and learn from 

their own mistakes. 

           According to Wilmot and Hocker (2001), people use these 

styles acceding to their choice and their choice is influenced by the 

interaction of various factors like working experience, 

designation, gender and age. Conflict also could be better 

managed by improving employee’s awareness in accepting and 

appreciating the diversity of individuals within their organization. 
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Abstract- Growth and yield models were developed in this study, especially for teak plantations in Taungoo District, Bago Region of 

Myanmar. The resultant growth and yield models predict current volume (cubic meter per hectare), instantaneous volume growth rate 

(cubic meter per year per hectare), instantaneous basal area growth rate (square meter per year per hectare), future basal area (square 

meter per hectare), and future volume (cubic meter per hectare). These models can be applied in long-term management planning and 

decision making for teak stands by any desired combination of initial density, site index, thinning regime, and rotation age. Moreover, 

the results from growth models can be utilized in yield regulation formulae as input. 

 

Index Terms- Teak stands, Growth and yield models, Decision making, Yield regulation formulae, Myanmar 

 

I. INTRODUCTION 

eak (Tectona grandis L. f.) is one of the most important tropical timber species and is suitable for multiple end-uses. The potential 

for growing and managing teak in different ecological zones and under different situations is being increasingly recognized, leading 

to intensive domestication and cultivation of the species in countries/regions beyond its natural habitat [1]. 

           Between 2005 and 2014, the global annual trade of teak roundwood was more than one million cubic meters on average; the 

imports were valued at US $ 487 million per year, which is about 3 per cent of the value of the global timber trade (US $ 15.5 billion) 

[2]. 

           Forest Department (FD) of Myanmar has launched a Special Teak Plantation Program since 1998 to maintain and increase teak 

production. It is designed to annually establish about 8100 hectares of new plantations. Moreover, FD has encouraged the private sector 

to establish teak plantations at a large scale since 2005. Until March 2010, 13,127 ha of private teak plantations have been established. 

Across the country, total area of plantations is 967,477 ha, among which that of pure teak is 424,743 ha (43.9 percent of total planted 

area) [3]. 

           These plantations have been established for commercial purpose under sustained yield basis. In order to achieve this objective, 

careful and continuous monitoring of the teak crop is essential. However, in Myanmar, scientific research related to reliable growth and 

yield prediction for thinned teak plantations in a specific area is rare, although it undoubtedly plays a significant role in effective long-

term planning and decision making. Therefore, this study was focused on the development of growth and yield models for thinned teak 

stands in the Taungoo District, which is the eastern part of Bago Yoma Range. 

 

II. MATERIALS AND METHODS 

a. Study Site  

           The teak plantations for the present study (ten stands) are located in Yedashe, Taungoo, Oaktwin and Phyu Townships, Taungoo 

District, Bago Region, Myanmar. Fig. 1 shows the location of the study site.  

b. Methods 

Data Collection 

           Data collection was carried out in 2016. There were ten teak plantations for this study. Each plantation for measurement was 

selected by the simple random sampling in order to obtain unbiased volume estimation.  

T 
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Fig.1. Location of the study site 
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           Sampling frame (a list of the items or people forming a population from which a sample is taken), breast height age, area, thinning 

frequency, and number of sample plots measured for each plantation were shown in table 1. 

 

Table 1. Age, sampling frame, number of sample plots, area, and thinning frequency 

 

Plantation Number 

Age at 

Breast 

Height 

(Year) 

Total Number of 

Sample Plots 

(Sampling 

Frame) 

Number of 

Sample Plots 

Examined 

Total 

Area of 

Sample 

plots 

(ha) 

Number of  

Thinnings 

Conducted 

(Times) 

1 17 379 10 19 3 

2 15 180 10 9 2 

3 33 187 10 9 3 

4 13 174 10 9 2 

5 22 533 10 27 3 

6 52 104 10 5.3 4 

7 42 70 10 3.5 4 

8 40 140 10 7 4 

9 46 252 10 12.5 4 

10 25 586 10 25 3 

 

Spacing is 2.6 m x 2.6 m for all plantations. 

Sample size of volume estimation was calculated by using the following equation [4]. 

n = (
𝑡𝑠

𝐸
)

2

                                            (1) 

 

           where, n is number of sample plots estimated; t is value for student t distribution (for 95% confidence interval, t=2); s is standard 

deviation of estimated stand volume; E is the desired half width of confidence interval of estimated stand volume also. 

           In order to estimate the standard deviation, three sample plots of 20m x 25 m (0.05 ha) from plantation (1) were randomly selected. 

In each sample plot, diameter at breast height (cm) and total height (m) of each tree were measured. Volume for each tree was calculated 

by the following volume equation developed by [5]. 

V = - 0.0230361338 + 0.0000485831D2H- 0.0000008400D2H2                                             (2) 

 

           where, V is volume in cubic meters (over bark) up to top diameter of approximately 10 cm excluding stump; D is diameter at 

breast height in centimeters over bark; and H is total height in meters. In this volume equation, all the parameters and F-test were highly 

significant (0.01 <p).  R- square was 0.94. 

 

           Total volume of each sample plot, and mean volume and standard deviation of three selected plots were shown in table 2. These 

plots were measured initially to estimate stand volume which came from plantation number one. 

 

Table 2. Total volume of each sample plot, mean volume and standard deviation (s) 

 

Plot Volume(m3)/0.05 ha Mean Volume (m3) Standard Deviation (m3) 

1 14.1 

16.6 2.3 2 17.2 

3 18.5 

 

 By substituting the data (t =2; s = 2.3 and E= ±1.5 m3/0.05 ha) in (Equation (1)), number of sample plots to be collected were 

derived (n = [(22) (2.32)]/ (1.52) = 9.2 plots per plantation). 

 Therefore, 10 sample plots per plantation were used for sampling thereafter. 

 

Tree-ring Width and Stand Age Estimation 

           In each plantation, one tree was selected haphazardly in each category of six DBH classes and cored at breast height by using an 

increment borer. Two core samples from opposite sides of each tree were taken to investigate radial increment. Tree-ring width was 

measured to the nearest 0.001 mm under a binocular microscope with a linear stage interfaced with a PC computer. MeasureJ2x software 

was used to measure the tree-ring width. Radial increment was related to age for growth and yield modeling using the regression analysis 

and simulation technique. Distance between a tree-ring and pith (Fig. 2) was calculated by using the following formula (Equation 3). 

dA =  √𝑑2 + 𝑑𝑀2                                     (3) 
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where, dA is distance between the pith and a tree ring; dM is the measured distance between tree rings; and d is distance from pith 

perpendicular to dM ( d was read from plastic film). 

           After calculation of the distance (dA) for each age, the average value from two sample cores for each age was obtained and then 

to get diameter for specified age, the distance (dA) was multiplied by 2 to convert the variable to stem diameter. 

 

 
Fig. 2. Distances for calculating a tree-ring width 

 

Measurement in Each Sample Plot 

           In each sample plot, diameter at breast height (DBH in cm) of each living tree and total height (m) of five biggest trees (DBH) in 

the sample plot were measured. Total height was measured by Vertex IV hypsometer. In addition, in order to calculate sectional volume, 

stem diameter at two-meter interval along the stem of each tree was measured by using the Spiegel-Relaskop up to the approximately 

10 cm top diameter. Sectional volume was calculated by Smalian`s Formula (Equation (4)). 

𝑉𝑠 = 𝜋𝑙(𝑑𝐿
2 + 𝑑𝑈

2 ) 8⁄                                                                 (4) 

           where, 𝑉𝑠 is the volume of a section of a stem; 𝑙 is the length of the section;  𝑑𝐿  is the stem diameter at the lower end of the 

section (large end diameter) and 𝑑𝑈 is the stem diameter at the upper end of the section (small end diameter). 

           To get total volume up to the 10cm top diameter (excluding stump) for each tree, all the sectional volumes were added. Summation 

of volume of all living trees gave the total stem volume for the sample plot (0.05 ha). The value was also converted to per hectare basis. 

           By using top height of each plantation, site index for each plot was derived. The following site index equation developed by [6] 

was applied in this study.                       

𝑙𝑜𝑔10𝑆 = [𝑙𝑜𝑔𝐻 − 1.92038 + 1.92038 (
𝐴𝑏

𝐴
)

0.52514

] (
𝐴𝑏

𝐴
)

0.52514

⁄                                                             (5) 

 

           where, H is top height (the mean height of 100 largest diameter trees per hectare); S is site index in meter; Ab is base age or index 

age (80 years in this study); and A is stand age. 

 Basal area (B) for each tree was calculated by the following formula. 

B =
𝜋𝐷𝐵𝐻2

4(10000)
= 0.00007854𝐷𝐵𝐻2                                                                                                  (6) 

where, B is basal area in square meters and DBH is diameter at breast height in centimeters. 

 

           Plot basal area was the sum of basal area of all the trees in the plot and dividing this sum by 0.05, corresponding to the per-hectare 

basal area. Basic stand statistics of those used for the analysis were shown in table 3. 

 

Table 3. Basic stand statistics 

 

 
Volume  

(m3ha-1) 
Site Index (m) 

Breast Height 

Age (yr) 
Basal Area (m2 ha-1) 

No. of Observations 100 100 10 100 

Minimum 18.3 33.2 13 3.8 

Maximum 601.8 46.5 52 73.6 

Mean 198.5 40.9 30.5 27.3 

Standard Deviation 151.1 2.7 14 17.9 

 

Development of Growth and Yield Models 

           Whole-stand growth and yield models predict future yields as a function of stand level attributes, such as site index (S), age, and 

stand density.[7,8,9] developed the earliest whole-stand growth and yield models. [10,11] used a Schumacher yield function as the basis 

for their compatible growth and yield model for loblolly pine stands. [12]Buckman (1972) also developed a compatible growth and yield 

model for red pine stands in the Lake States of the U.S.A. In a compatible growth and yield model, the yield function can be found by 
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mathematically integrating the growth function. Subsequently, others used this concept to develop whole-stand growth and yield models 

for loblolly [13,14,15,16,17,18,19,20] and slash[21,22] pine plantations. 

 

  In this study, Schumacher yield function was applied as follow [23]. 

ln(𝑉) = 𝛽0 + 𝛽1𝑆 + 𝛽2𝐴−1 + 𝛽3ln (𝐵)                                              (7) 

 

           where ln is natural logarithm; V is per hectare volume in cubic meter over bark (excluding stump and the tree top approximately 

above the stem 10 cm diameter); S is site index in meters; A is stand age in year; B is basal area in square meters per hectare; and 𝛽0, 𝛽1 

, 𝛽2 and 𝛽3 are parameters to be estimated. 

 [10]  listed the desirable features of the above yield model (Equation (7)) as 

1. Mathematical form of the variates implies relationships which agree with our biological concepts of even-aged stand 

development by.[9]. 

2. Use of ln V as the dependent variable rather than V will generally be more compatible with the statistical assumptions 

customarily made in regression analysis (linearity, normality, additivity, and homogeneity of variance). 

3. Use of ln V as the dependent variate is a convenient way to express mathematically the interaction of the independent variables 

in their effect on V. (For example, the change in expected volume occurring as a result of a change in site index from 18 m  to 

21 m  would depend on the associated values of ln B and A-1.)  

 

Differentiation of the above (Equation (7)) with respect to age gave the following equation. 
𝑑𝑉/𝑑𝐴

𝑉
= −𝛽2𝐴−2 + 𝛽3 (

𝑑𝐵/𝑑𝐴

𝐵
) 

And then 
𝑑𝑉

𝑑𝐴
=  −𝛽2𝑉𝐴−2 + 𝛽3𝑉 (

𝑑𝐵/𝑑𝐴

𝐵
)                                                       (8) 

 

where 
𝑑𝑉

𝑑𝐴
  is the relative rate of volume growth or instantaneous volume growth rate (growth at age A). 

 

In order to obtain an estimate of basal area growth, [23] suggested the following equation forms. 

ln(𝐵) = 𝛼0 + 𝛼1𝑆 + 𝛼2𝐴−1 + 𝛼3𝑙𝑛(𝐵20)𝐴−1 + 𝛼4𝐴−1𝑆                                             (9) 

 

where, 𝛼0, 𝛼1, 𝛼2, 𝛼3, and 𝛼4 are parameters to be estimated and B20 = basal area at age 20. 

Differentiation of the (Equations (9)) and algebraic rearrangement of the result gave the following basal area growth model. 
𝑑𝐵

𝑑𝐴
=  𝐴−1𝐵[𝛼0 +  𝛼1𝑆 − ln (𝐵)]                                                         (10) 

 

where,
𝑑𝐵

𝑑𝐴
 is relative rate of basal area growth or instantaneous basal area growth rate (growth at age A). 

(Equation (10)) can be integrated to obtain the equation form. 

𝑙𝑛(𝐵2) =  (
𝐴1

𝐴2
) 𝑙𝑛(𝐵1) + 𝛼0 (1 −

𝐴1

𝐴2
) + 𝛼1𝑆 (1 −

𝐴1

𝐴2
)                                                 (11) 

 

where, A1 = initial age; A2 = projection age; B1 = initial basal area; and B2 = the predicted basal area at age A2 

[23] pointed out that the above (Equation (10)) can be modified to 
𝑑𝐵

𝑑𝐴
= 𝐴−1𝐵[𝛼0 + 𝛼1𝑆 − 𝛼2 ln(𝐵)]                                                             (12) 

 

In order to estimate future basal area, an expression consistent with the above (Equation (12)) is  

ln(𝐵2) =  (
𝐴1

𝐴2
)

𝛼2
ln(𝐵1) +

𝛼0

𝛼2
[1 − (

𝐴1

𝐴2
)

𝛼2
] +

𝛼1

𝛼2
𝑆 [1 − (

𝐴1

𝐴2
)

𝛼2
]                                                           (13) 

 

(Equation (11) and (13)) are keys to developing direct volume projection equations. For prediction of a future volume,  (Equation (7)) 

can be written as follows. 

ln(𝑉2) =  𝛽0 + 𝛽1𝑆 + 𝛽2𝐴2
−1 + 𝛽3(𝑙𝑛𝐵2)                                         (14) 

 

where V2 is the projected volume at A2. 

For the regression analysis, the above two basal area growth models (Equation (10) and (12)) were considered. These two expressions 

are rearranged as follows. 
𝑑𝐵

𝑑𝐴
+ 𝐴−1𝐵 ln (𝐵) =  [𝛼0𝐴−1𝐵 + 𝛼1𝐴−1𝐵𝑆]                                                           (15) 

 
𝑑𝐵

𝑑𝐴
= 𝛼0𝐴−1𝐵 + 𝛼1𝐴−1𝐵𝑆 − 𝛼2 𝐴−1𝐵ln(𝐵)                                                            (16) 
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           To estimate the best fit of the data to(Equation (15) and (16)), Akaike`s Information Criterion (AIC) was used. 

For calculation of basal area at different ages, the following model developed by [23] was chosen. 

DBH = α𝑒−𝛽𝐴−1
                                                                                  (17) 

 

where, DBH was diameter at breast height in centimeters; and α and β were parameters to be estimated. 

 All the calculations were analyzed by SPSS 16 and Microsoft Excel 2010.  

 

III. RESULTS 

           The analysis result of (Equation (17)) was shown in (Table 4). 

           From the above table, basal area was calculated by applying DBH and age relationship for each plantation. For example, if age 5 

years were selected, DBH in 5 years will be obtained. This DBH was used to calculate basal area per tree based on (Equation (6)). 

Although there were ten sample plots for each plantation, all sample plots in one plantation occupied their corresponding yield equation. 

Basal area of each tree from specific age was multiplied by trees per hectare at that age. Initially, trees per hectare for each plantation 

were the same because they had the same spacings. However, each plantation had their own DBH-age equation. Therefore, basal area 

per hectare would be different for the same age in each plantation. For each plantation, the age in 2016 was known from growth ring 

measurements. Therefore,  basal area of individual tree can be directly calculated from DBH measurements in each sample plot. In these 

calculations,  (Equation (17)) was not used. Plot level basal area were calculated by summing those of individual trees. Initial and final 

ages were averaged in (Equation (15) and (16)) and were used in the analysis. Initial age was set at 5 years for all plots in the present 

study except for the 52 year old plantation. In this plantation, initial age was set at 47 years.  Average basal area was calculated with a 

method similar to the estimation of average stand age. Basal area growth (dB/dA) was derived by subtracting initial basal area from 

final basal area and divided it by the number of years involved. 

 

Table 4. The analysis result of Equation 17 for each plantation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

           DBH is diameter at breast height (cm); A is breast height age in years; α and β regression parameters. 

 

           The parameters of the volume model (Equation (7)) and those of two basal area growth rate models (Equation (15) and (16)) 

were shown in (Table 5 and 6) respectively. Fig. 3 showed the predicted volume against that observed. Fig. 4 presented predicted basal 

area growth rate against observed one from (Equation (16)). 

 

Table 5. Estimated values of the parameters and their significance level for Equation 7 

 

Parameter Estimated Value Significance Level F-Test   R2 

𝛽0 1.34 * 

** 0.99 
𝛽1 0.01 * 

𝛽2 -6.91 * 

𝛽3 1.08 * 

* significant at 0.05 probability level; ** significant at 0.01 probability level; R2 is coefficient of determination. 

 

 

 

 

Plantation No. DBH = α𝑒−𝛽𝐴−1
 

R-Square 
α β 

1 27.79 6.50 0.93 

2 16.00 3.19 0.95 

3 30.54 6.36 0.86 

4 27.27 5.91 0.96 

5 30.00 5.67 0.96 

6 30.00 6.67 0.98 

7 37.44 13.52 0.94 

8 34.44 7.05 0.95 

9 45.02 12.04 0.95 

10 38.95 5.85 0.99 
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Table 6. Estimated values of parameters and their significance level for Equation 15 and 16 

 

Equation Parameter 
Estimated 

Value 

Significance 

Level 

 

F-Test  

 

R2 

 

AIC 

15 
𝛼0 2.390 * 

** 0.99 -250.264 
 𝛼1 0.042 * 

16 

𝛼0 1.006 * 

** 0.99 

 

-346.394 

 
 𝛼1 0.009 * 

𝛼2 -0.049 * 

 

* significant at 0.05 probability level; ** significant at 0.01 probability level; R2 is coefficient of determination; AIC is Akaike`s 

Information Criterion. 

 

IV. DISSCUSSION 

a. Model Evaluation  

           In (Equation (7)) as shown in (Table 5), the coefficient of determination was very high. This equation accounted for 99 percent 

of the variation about mean ln V. Moreover, F-test showed that the equation was highly significant at 0.01 probability level. All the 

parameters in the equation were also significant at 0.05 probability level. According to statistical results, we considered that volume 

equation from our study was reasonable to accept. 

 

 
Fig.3. Predicted volume against observed volume 

 

           In (Table 6), the results from (Equation (15) and (16)) indicated that all the parameter values in two equations were significant at 

0.05 probability level. F-test also showed both equations were highly significant at 0.01 probability level. The values of coefficient of 

determination were also very high. However, when we compared Akaike`s Information Criterion (AIC) value from (Equation (15)) with 

the one from (Equation (16), (Equation (16)) was better than (Equation (15)) because the value from (Equation (16)) was lower than the 

value from (Equation (15)). Therefore, (Equation (16)) was selected to estimate the basal area growth effectively.  

 

b. Five Final Growth and Yield Equations from This Study 

ln(𝑉) = 1.34 +  0.01 𝑆 − 6.91 𝐴−1 + 1.08 ln (𝐵)                                                         (18) 
𝑑𝐵

𝑑𝐴
= 1.006 𝐴−1𝐵 + 0.009 𝐴−1𝐵𝑆 + 0.049 𝐴−1𝐵ln(𝐵)                                                       (19) 
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𝑑𝑉

𝑑𝐴
=  6.91 𝑉𝐴−2 + 1.08 𝑉𝐴−1(1.006 + 0.009 𝑆 + 0.049 𝑙𝑛𝐵)                                           (20) 

ln(𝐵2) =  (
𝐴1

𝐴2
)

−0.049

ln(𝐵1) +
1.006

−0.049
[1 − (

𝐴1

𝐴2
)

−0.049

] +
0.009

−0.049
𝑆 [1 − (

𝐴1

𝐴2
)

−0.049

]                 (21)                                                                 

ln(𝑉2) =  1.34 +  0.01 𝑆 − 6.91 𝐴2
−1 +  1.08 (𝑙𝑛𝐵2)                                                            (22) 

  

z  

Fig.4. Predicted basal area growth against observed basal area growth from Equation 16 

 

 [23]  pointed out the following desirable logical properties for  (Equation (21)). 

1. As A2 approaches A1, ln (B2) approaches ln (B1). A projection model lacking this property is illogical. 

2. As A2 approaches ∞ , ln (B2) approaches 
∝0

∝1
+

∝1

∝2
𝑆. Thus, the model provides an upper asymptote on future basal area and this 

asymptote is a function of site index. 

3. Predicted future basal area values are not affected by the number of steps involved in the prediction. For example, suppose 

specified values of A1, A2, and B1 are used to predict a future basal area B2 and a second solution is then obtained to predict 

another future value B3 from A2, A3, and B2 where A3 >A2>A1. The predicted value obtained for B3 will be equal to the value 

obtained in a single equation solution using A1, A3, and B2 as inputs. Projection models that lack this property are inconsistent. 

c. Comparison of the Present Study with the Old Yield Table in Myanmar 

Basal area estimate from (Equation(21))  was compared  with the one from the model developed by [6](Tint 1981). Data from yield 

table for site index 43m by him were shown in (Table 7).  

 

Table 7. Data from yield table developed by Tint 

 

Age 

(yr) 

 

Site Index (m) 

 

No. of Trees per ha  

 

Mean Height(m) 

 

Mean Diameter (cm)  

15 43 920 9.8 9.5 

20 43 720 11.9 12.4 

25 43 510 14.2 15.7 

30 43 351 16.6 19.5 

35 43 195 19.8 24.7 

40 43 180 21.6 27.9 

45 43 158 23.5 31.3 
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Age 

(yr) 

 

Site Index (m) 

 

No. of Trees per ha  

 

Mean Height(m) 

 

Mean Diameter (cm)  

50 43 140 25.4 34.7 

In his study, mean volume per tree was calculated by the following equation. 

𝑉 = (1.63) 10−5𝑑1.2577(ℎ +
(ℎ−1.3)𝑑1

𝑑
)(ℎ −

(ℎ−1.3)𝑑1

𝑑
)                                                   (23) 

where, V is mean volume in cubic meters over bark; d1 is top diameter (if d1 is 0, it will give the total stem volume); d is mean diameter 

and h is mean height. 

 

Table 8. Comparison of basal area and some other variables 

 

Age 

(yr) 

 

Site Index (m) 

 

Ba 

(m2ha-1) 
Bb (m2ha-1) Age (yr) 

 

Bc (m2ha-1) 

 

15 43 6.5 6.50 15 15.59 

20 43 8.7 10.01 - - 

25 43 9.9 14.06 - - 

30 43 10.4 18.61 - - 

35 43 9.3 23.62 33 27.86 

40 43 11 29.09 - - 

45 43 12.1 35.00 46 53.04 

50 43 13.2 41.33 52 65.96 

 

           Ba is basal area from yield table developed by Tint [13], Bb is basal area from future basal area equation (Eq.21) developed in 

this study) [initial age, A1=15, and initial basal area  B1=6.5] and Bc is actual basal area from sample plots of  this study. 

   

Volume per hectare was derived by multiplying the volume per tree by total number of trees per hectare. Volume resulted from (Equation 

(23)) was compared with the one from (Equation (18)). Comparison was shown in (Table 8).  

 

Table 8. Comparison of basal area and some other variables 

 

Age 

(yr) 

 

Site Index (m) 

 

Ba 

(m2ha-1) 
Bb (m2ha-1) Age (yr) 

 

Bc (m2ha-1) 

 

15 43 6.5 6.50 15 15.59 

20 43 8.7 10.01 - - 

25 43 9.9 14.06 - - 

30 43 10.4 18.61 - - 

35 43 9.3 23.62 33 27.86 

40 43 11 29.09 - - 

45 43 12.1 35.00 46 53.04 

50 43 13.2 41.33 52 65.96 

 

           Ba is basal area from yield table developed by Tint [13], Bb is basal area from future basal area equation (Eq.21) developed in 

this study) [initial age, A1=15, and initial basal area  B1=6.5] and Bc is actual basal area from sample plots of  this study. 

   

           According to the basal area comparisons, we estimated the basal area by applying (Equation (2)). Initial age and basal area were 

defined as 15 years and 6.5 m2ha-1  respectively. And then we projected to age 20, 25, 30, 35, 40, 45,and 50. Comparison showed that 

[6] yield table is underestimated in basal area. For example, in age 50, basal area from our result was approximately three times higher 

than that from his yield table. Actual basal area from sample plots showed that in 15 years, basal area  was 15.59 m2ha-1. The results 

were reported in (Table 9). 

 

Table 9.  Comparison of mean stem volume and some other variables 

 

Age 

(yr) 

 

Site Index 

(m) 

 

Va 

(m3ha-1) 

Vb 

(m3ha-1) 

Age 

(yr) 

 

Vc 

(m3ha-1) 
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15 43 4.100 32.59 15 39.31 

20 43 19.10 58.35 22 127.70 

25 43 35.60 90.25 - - 

30 43 51.30 127.95 - - 

35 43 60.30 171.18 33 134.31 

40 43 79.90 219.79 40 262.68 

45 43 98.30 273.63 - - 

50 43 117.9 332.59 52 354.80 

 

           Va is volume over bark up to approximate 10 centimeters top diameter excluding stump from volume equation developed by Tint 

[13]; Vb is volume over bark up to approximate 10 centimeters top diameter excluding stump from volume equation (Eq.18) developed 

in this study; and Vc is actual volume over bark up to approximate 10 centimeters top diameter excluding stump from sample plots of 

this study. 

 

           Volume from yield table for site index 43 m developed by [6] was also compared with the one from (Equation (18)) by using 

basal area Bb from (Table 8). The result was shown in (Table 9). 

           Again, the table for estimation of stand volume developed by [6] showed results which were similar to that of basal area 

comparisons. The empirical value of stand volume for 15 years in this study was 39.3 m3ha-1. The volume from Tint`s yield table was 

4.1 m3ha-1 only. This highlighted that the estimates for volume from this study was probably closer to the true value than the one from 

his yield table. Differences between these estimates for basal area and stand volume, and those from [6] may be due to the different 

modelling approaches. And also, spacing and thinning effects will influence the data collected for modelling and the final results. 

Moreover, Tint developed the volume equation, mean height and mean diameter by collecting the data from sample plots in the whole 

country and not within a specific region. Volume and basal area estimations from this study were based on data from the specific region 

and were site-specific. Therefore, our growth and yield prediction models will be more suitable for the current study area. 

 

d. Comparison of Yield for Teak with Those from Other Countries 

           When yield estimate from this study compared with yield table for northwestern Costa Rica developed by[24] , teak will grow to 

18.2 m2ha-1of basal area and 133.2 m3 ha-1 of volume at the age of 25 years in the best site of Costa Rica. Teak in the best site of the 

present study area showed 122.6 m3ha-1 of stem volume for the basal area of 18.2 m2ha-1 for the same age. In provisional yield table for 

teak plantations in northern Ghana developed by [25] , they reported that for the best site, teak will reach 104.1 m2ha-1 of basal area and 

566.9 m3ha-1 of volume. In the present study, for the best site, a teak stand will have 896 m3ha-1 of volume with 104.1 m2ha-1of basal 

area. In a yield table for teak plantations in northeastern Thailand reported by [26],  in the best site, teak will grow to 32.6 m2ha-1 of 

basal area and 409.6 m3ha-1 of stem volume. In our study, for the best site, teak will grow to 255.59 m3ha-1 of volume when basal area 

is 32.63 m2ha-1. This may be due to the differences in the selection of the stem volume models, site index and its base age, although 

comparisons were for the same species. Thus, we can say that different modelling approaches will lead to different results which should 

support models to express individual situation to specific sites.  

 

e. Comparison of Growth  for Teak with Those of Other Tree Species 

           Mean annual basal area growths m2yr-1ha-1 for the study plots reported by [10](Clutter  1963) for loblolly pine and by [27] for 

yellow-poplar stands were 0.58 m2yr-1ha-1 and 0.55 m2yr-1ha-1 respectively. Mean annual basal area growth for the present study for teak 

stand was 0.98 m2yr-1ha-1. This showed that mean annual basal area growth for teak was greater than those of loblolly pine and yellow-

poplar. 

           Also, the equations presented in this paper are first approximation to the growth and yield response surfaces for thinned teak 

stands in specific area of Myanmar. The fit of the yield equation and that of the predicted basal area growth to data compares favorably 

with those reported for loblolly pine by [11]. Moreover, we can expect that precision of the growth and yield predictors should be 

improved by establishing permanent sample plots in the studied teak plantations. Until additional data become available, however, the 

equations presented here are useful in estimating the effects of varying initial densities on basal area growth (m2yr-1ha-1), stem volume 

growth (m3yr-1 ha-1), and stand production  (m3ha-1). 

 

V. CONCLUSIONS 

           Growth and yield models developed in this work seem to be the best tools for the management of teak plantations in the study 

area. Moreover, these models can be used for effective long-term management planning and decision making by any desired combination 

of initial density, site index, thinning regime and rotation age. Else, volume and basal area growth models can also be applied in yield 

regulation models because most of yield regulation formulae are based on the growth or increment. For example, in Austrian’s Formula 

for regulation of yield, the result from volume growth is an essential input for the calculation of annual sustained yield. And also, forest 

managers can construct growth and yield tables based on the resultant growth and yield equations for the routine teak plantation 

management. Finally, the growth and yield models developed in this study are site-specific and can be used effectively to predict current 
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volume, future volume, future basal area, instantaneous volume growth rate and instantaneous basal area growth rate for Taungoo 

District, Bago Region of Myanmar. 
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Abstract- Diabetes mellitus is one of the most common clinical 

conditions seen by health workers in their daily practice. They are 

constantly confronted with the burden of caring for poorly 

controlled and poorly adherent patients presenting with 

preventable debilitating, disabling and mutilating complications. 

Lifestyle modifications have been proven to contribute to the 

prevention and delay of complications. This study assessed the 

level of knowledge, attitudes and practices regarding lifestyle 

modifications among type 2 diabetes mellitus patients attending 

diabetic clinic at General hospital, Gbagada, Lagos State. 

         The study adopted a descriptive which is a form of non-

experimental design to recruit 140 type 2 diabetic patients through 

a purposive sampling technique among type 2 diabetes mellitus 

patients attending diabetic clinic at General hospital, Gbagada, 

Lagos State. Closed-ended questionnaire was used to collect data 

from the respondents. Percentage and frequency tables were used 

for the  data presentation. 

         The study showed that majority (88.6%) have heard of Life 

Style Modification (LSM), most (34.7%) of the respondents heard 

about LSM from health workers. The majority (62.1%) of the 

respondents had good knowledge. Also more than half (54.3%) 

had positive attitude towards LSM. 58.6% had high level of 

practice of LSM. There was significant association between 

knowledge of the respondents and their level of practice of LSM 

(P-value= 0.027) and between attitude of the respondents and their 

level of practice of LSM (P-value= 0.042). 

         In conclusion, patient’s knowledge, attitude and practice 

towards the management of type 2 diabetes was fairly good. It is 

also important to make diabetes management everybody’s 

business due to the fact that everyone is affected directly or 

indirectly, that is individual, families, communities and industries.  

 

Index Terms- Attitude, knowledge, lifestyle modifications, 

practices, type 2 diabetes mellitus patients 

 

I. INTRODUCTION 

he World Health Organization estimates that more than 220 

million people worldwide have diabetes mellitus (DM) and 

without interventions, this number is likely to increase more than 

double by 2030. Almost 80% of diabetes deaths occur in low and 

middle income countries (WHO, 2015). Diabetes mellitus (DM) 

defined as a metabolic disorder or disease characterized by 

abnormally high glucose levels in the blood, excessive urination 

and persistent thirst (Okonta, Ikumbele & Ogunbanjo, 2014).   

          According to World Health Organization/International 

Diabetes Federation (WHO/IDF, 2014) from January to December 

2013 there was 1.6% new cases of diabetes aged 5 to 17 years in 

Lagos. Nigeria is one of the sub-Saharan African countries where 

diabetes mellitus ranks among the top ten health conditions 

contributing to the disease burden and among the top 15 in-patient 

causes of death (WHO/IDF) 2014. In 2015 within the same age 

group the percentage of new diabetes cases increased to 3.9%. In 

2016, the incidence of diabetes type 2 among children under 5 

years old in Nigeria was 2.2%; and according to diabetes records 

the incidence in the same age group was 4.1%. In addition, in 2014 

there were 925 deaths attributable to diabetes in females between 

the ages of 20 to 69 years in Lagos (Okonta, Ikumbele & 

Ogunbanjo, 2014).  

          Type 2 diabetes is the most common form of diabetes and 

primarily affects the poorest people living in urban areas in sub-

Saharan Africa (Umeh & Nkonsua, 2017). Studies conducted 

show that Non-Communicable Diseases (NCDs) are on the 

increase, and Mohammadi, Karim, Talib and Amani, (2015) 

confirmed that changes in demographic status, development, 

urbanization and the impact of globalization have resulted in the 

rapid emergence of NCDs and their risk factors in sub-Saharan 

Africa, particularly urban areas. It is projected that by 2020, NCDs 

such as diabetes mellitus and high blood pressure will be the 

leading causes of death ahead of communicable diseases.   

          Ogunbanjo (2015) acknowledge that Type 2 diabetes is a 

public health challenge that is escalating in proportion to an ageing 

population and increasing incidence of overweight and obesity.  

Furthermore Life style modifications have been shown to prevent 

or delay the onset of diabetes and reduce the risk of chronic 

complications (Koffi, Helen, Clara  & Mira, 2015).  

          The global estimates of the number of people with type 2 

diabetes mellitus in Africa was approximately 3 million in 2014 

and was projected to go through a 2-3 fold increase by the year 

2020 (WHO/IDF, 2014). In South Africa, according to the 

Medical Research Council (MRC), diabetes mellitus was 

responsible for the deaths of 22,412 South Africans in 2014 which 

makes it the fifth leading cause of death in this country (Moodley, 

& Rambiritch, 2017) while in Nigeria, the South-Western part of 

T 
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the country was ranked the highest with 1.8 % (new cases) of 

diabetics aged 18 years and older in 2015. Furthermore in 2016, 

993 deaths per 100 000 were attributed to diabetes, this rate was 

higher than that of neighbouring countries namely South Africa, 

Angola and Botswana (WHO, 2015).  

          Type 2 Diabetes mellitus occurs throughout the world, but 

is more common in the more developed countries. However, in 

developing countries, urbanization and lifestyle changes, perhaps 

most importantly adoption of a "Western-style" diet seems to also 

contribute to the increase in incidence of obesity and diabetes 

mellitus (Abdulkadir et al., 2014; Alouki, Delisle, Bermudez-

Tamayo & John, 2015; Oguntibeju, Odunaiya & Oladipo, 2016; 

Ojo, 2015; World Health Organization, 2015) 

According to the WHO, by 2020, approximately 2.3 billion adults 

will be overweight and more than 700 million will be obese 

worldwide (WHO/IDF, 2014). Intensive lifestyle intervention 

programme for the prevention and management of type 2 diabetes 

mellitus with the main elements of the intervention program as 

nutritional intervention, exercise training (minimum of 150 

minutes at moderate intensity per week), psychosocial support and 

education should be encouraged to increase the knowledge, 

attitude and practices (Gojka & Katz, 2017; Adeleke & Makinde, 

2015; Ojo, 2015; Goedecke, & Ojuka, 2014; Harris, Petrella, & 

Leadbetter, 2013). 

 

Research Questions 

1. What is the knowledge about lifestyle modifications 

among type 2 diabetes mellitus patients attending 

diabetic clinic at General hospital, Gbagada, Lagos 

State? 

2. What are the attitudes of type 2 diabetes mellitus patients 

attending diabetic clinic at General hospital, Gbagada, 

Lagos State regarding lifestyle modifications? 

3. What is the level of practice of lifestyle modifications 

among type 2 diabetes mellitus patients attending 

diabetic clinic at General hospital, Gbagada, Lagos 

State? 

 

Hypotheses 

          Ho1: There is no significant association between the 

knowledge of the respondents and their attitude towards life style 

modification 

          Ho2: There is no significant association between the 

knowledge of the respondents and their level of practice of life 

style modification 

          Ho3: There is no significant association between the attitude 

of the respondents and their level of practice of life style 

modification 

 

Material and methods 

          Research design: This study utilized a descriptive design 

which is a form of non-experimental research design to collect 

data on the knowledge, attitude and practices regarding lifestyle 

modifications among type 2 diabetes mellitus patients attending 

diabetic clinic at general hospital, gbagada, lagos state. 

 

Research setting 

          The study was conducted at diabetic clinic of the General 

Hospital, Gbagada, Lagos State. It is a secondary health care 

institution situated on 1, Hospital road Gbagada in Kosofe Local 

Government area of Lagos state, Nigeria. The Institution was 

established to provide qualitative and affordable health care 

services to the people of Lagos state and indeed all Citizens in all 

areas of health.  

 

Sample and Sampling technique 

          The respondents for this study were drawn using Leslie Kish 

(1965) formula for calculating sample size. Convenience sampling 

technique was used to select the respondents who participated in 

the study.  

N= Z2×P×(1-P) 

           d2 

Where: 

N= required sample size 

Z= 1.96 @ 95% Confidence Level 

P= Estimated population Proportion=10% 

d= acceptable margin of error at 5% 

 

N= 1.962×0.1×(1-0.1) 

           0.052 

N= 3.8416×0.1×0.9 

           0.0025 

N= 0.345744 

           0.0025 

N= 138.6976≈140 

Purposive sampling technique was used to recruit 140 type 2 

diabetic patients as respondents for the study. 

 

Instrumentation 

          Data were collected using a structured questionnaire. The 

questionnaire consists of four sections:  

          Section A: Socio-demographic data  

          Section B: contains 10 items assessing respondent’s 

knowledge about life style modification.  No point was given for 

wrong answer while the correct answer to the knowledge question 

was given a score of one pant. Based on such grading, a total of 10 

points were allocated to this section. Those who scored 5 -10 point 

were considered to have a good knowledge while a score of 0-4 

points was considered as poor knowledge. 

          Section C Attitudinal scale is a 5- point Likert scale ranging 

from strongly agreed (5) to strongly disagreed (1). The sum of 

scores for each respondent was 25point with a score of less than 

13 point classified as negative attitude while score of 13 and above 

were classified as positive attitude 

          Section D: Practice of lifestyle modification in type 2 

diabetic mellitus is a (4) point Likert scale ranging from always 

(4) to (1). The sum of scores for each respondent was 24 point with 

a score of less than 12 point classified as low level practice while 

score of 13 and above are classified as high level practice. 

 

Validity and Reliability 

          Face and content validity of the instrument were ensured by 

experts in Community/Public Health. To ensure reliability, the 

instrument was pre-tested on 14 patients with type 2 diabetic 

mellitus in General hospital, Lagos, Cronbach’s Alpha coefficient 

was found to be 0.78 which was considered reliable. 
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Procedure  

          Ethical clearance was obtained from Babcock University 

Health Research and Ethics Committee and a formal permission 

to utilize the hospital from the Chief Medical Director and Head 

of the unit. Data collection took place at Gbagada general hospital 

on the clinic days, the respondents were addressed, detailed 

explanation on the purpose of the study and the manner in which 

the questionnaire should be filled was stated and participants were 

allowed to willingly participate in the study. Repeated visit was 

made to the clinic until the desired sample size was attained. 

 

Data analysis 

          Data gathered from the respondents was assessed for 

completeness, coded and analyzed using Statistical Package for 

Social Science (SPSS, version 21). Descriptive statistics 

(frequency tables and percentages) was used to describe 

participants’ demographic characteristics and answer the research 

questions asked. The three hypotheses were tested using 

correlational analysis.  

 

Ethical considerations 

          Permission to conduct the study was sought from the Chief 

Medical Director and unit head. All the participants were informed 

about the study and its purpose, consent was gained from them. 

The right of the participants to privacy and confidentiality was 

maintained throughout the study and all information gathered from 

participants was made confidential. The issue of anonymity of the 

respondents was maintained in that the respondents’ names were 

not asked in the questionnaire. 

 

Results 

          A total of 140 participants were involved in the study. Data 

on demographic characteristics captured include age, sex, marital 

status, religion, educational status, and employment status. Table1 

showed that 8 of the respondents falls between18-27 age range, 

12, 28-37 years old, 48, 38-47 years old, 42, 48-57 years old, and 

30 above 57 years. 83 of the respondents were females, 87 

married, 74 of them were Christian, 49 had secondary education, 

and 39 of the respondnets were self-employed. 

 

Responses on Level of Awareness of Life Style Modification 

among the Respondents 

Table 2 revealed that majority (88.6%) have heard of Life Style 

Modification. 

 

Responses on the source of LSM information 

          Table 3 revealed that 43 respondents heard about LSM from 

health workers, 38 respondents heard about it from mass media, 

22 respondents got their information from social media, 13 

respondents heard of it from friends/family while only 3 

respondents heard of it from school. 

 

Research question one: Responses on knowledge of LSM  

          Table 4 revealed that 86 respondents agreed that LSM is 

important in the management of DM, healthy diet (92 

respondents), regular exercise (74 respondents), weight control 

(68 respondents), smoking cessation (65 respondents), alcohol 

cessation (71 respondents), health checks and screening (98 

respondents) while limit fatty foods (82 respondents). 

 

Knowledge Scale of LSM   

          Table 4.5 showed that 87 respondents had good knowledge 

(scale of 5-10) while 53 respondents had poor knowledge (scale of 

0-4) of LSM. 

 

Research question two: Responses on Attitude towards LSM  

          Table 6 showed that of the respondents strongly agreed, 42 

(LSM is important in the management of type 2 Diabetics), 29 

(traditional healers can cure diabetics with herbs), 33 (regular 

exercise can prevent complications of Diabetics), 26 (eating 

controlled and planned diet is essential in the management of type 

2 DM) while 34 (smoking and alcohol cessation can prevent 

complications of Diabetics). 

          Table 7 showed that 76 of the respondent had positive 

attitude while 64 had negative attitude towards LSM. 

 

Research question three: Responses on the practice of LSM 

          Table 8 showed that 7 of the respondents always smoked, 

10 always take alcohol, 53 always follow controlled and planned 

diet, 46 always monitor body weight, 38 always go for health 

checks and screening while 55 always exercise regularly.  

 

Practice scale  

          Table 9 showed that 82 respondents had high level of 

practice of LSM (scale of 13-24) while 58 had low level practice 

of LSM (0-12) 

Testing Hypotheses 

Ho1: Association between knowledge of the respondents and 

their attitude towards LSM 

          Table 10 revealed a positive correlation between the 

knowledge of the respondents and their attitude towards LSM, 

hence the null hypothesis is rejected and alternate hypothesis is 

accepted. 

 

Ho2: Association between knowledge of the respondents and 

their level of practice of LSM 

          Table 11 revealed a positive correlation between the 

knowledge of the respondents and their practice of LSM, hence 

the null hypothesis is rejected and alternate hypothesis is accepted. 

 

Ho3: Association between attitude of the respondents and 

their level of practice of LSM 

          Table 12 revealed that there is no correlation between the 

knowledge of the respondents and their attitude towards LSM, the 

null hypothesis is rejected, hence there is a significant association 

between attitude of the respondents and their practice of LSM. 

 

Discussion of findings 

          There were more females (59.3%) in this study, a reflection 

of the gender ratio attendance of patients in the diabetic clinic at 

General Hospital, Gbagada. More recent reports from developing 

countries have found that diabetic melitus and its risk factors are 

more common in women (Afifi & Adawi, 2015). This finding is 

in keeping with the results from a study conducted in Adam 

Hospital Medical College, Oromia Region, Ethopia in which 81.1 

% of the respondents were females (Abdulkadir et al., 2014).  
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Majority of respondents in this study are from the age groups 38-

47 years (34.3%) respectively, this reflects the fact that type 2 

diabetes mellitus usually has its onset after the age of 40 years 

(Gojka & Katz, 2017; Gill et al., 2015; Harris, et al., 2013). It was 

also found that married participants constituted 62.1% of the study 

population. A similar study by Afifi and Adawi (2015) reported 

that 57.3% of participants were married. The majority of the 

participants had secondary education (35.0%).  

          The study showed that majority (88.6%) have heard of Life 

Style Modification. Most (34.7%) of the respondents heard about 

LSM from health workers, followed by mass media (30.6%) and 

social media (17.7%). The majority (62.1%) of the respondents 

had good knowledge. In line with this finding, Nisar and 

colleagues (2015) found in their study that majority of respondents 

(67.0%) were knowledgeable about lifestyle modifications. This 

finding contradicts the findings of Okonta et al., (2014) which 

recorded low level of knowledge among the respondents. The 

differences in the results of studies may be due to the differences 

in educational level of the diabetic patients and accessibility of 

information and diabetes education. It is well established that 

patient knowledge are very important for better management of 

diabetes. Lack of knowledge of diabetes care among patients can 

have adverse effects on their capabilities to control diabetes. 

          This study showed that more than half (54.3%) had positive 

attitude. This revealed relatively similar results with study 

conducted on 100 patients attending diabetic clinic at Adam 

Hospital Medical College, Oromia Region, Ethiopia which 

recorded 59% of patients answered greater than or equal to 50% 

of attitude question (Abdulkadir, 2014).  This finding is similar to 

a study done in South Africa in a semi urban Omani population in 

which the majority of respondents (51.6%) had positive attitude 

towards lifestyle modifications. 

          This study showed that 58.6% had high level of practice of 

LSM. This could be due to majority of the patients had limited 

resources and low income which limit their affordability for a 

well-balanced dieting and necessary equipment to exercise. This 

result was similar with study conducted among urban residents in 

Cameroon which reported 49.5% of the respondents were not 

exercising regularly and 48% of the participants were not 

following recommended diet  and  less than 40% exercise 

regularly and  only 56% of the patients adhered to recommended 

diet respectively (Kiawi et al., 2016). 

          Regarding smoking and consumption of alcohol, the results 

of this study is promising  as 86 % and 40 % patients never smoke 

and took any type of alcohol respectively. This result is similar 

with study conducted in Western Nigeria in 2015 which reported 

54% study patients neither consume alcohol nor smoke cigarette 

(Adeleke & Makinde, 2015). The other similar study conducted in 

Omani in the year 2013 also reported out of 106 study patients, 

only 30.6% were smokers.  

 

Correlation between Knowledge, Attitudes and Practices of 

LSM 

          The study revealed that there is no significant association 

between knowledge of the respondents and attitude towards LSM 

(X2= 3.16, df=1 and P-value= 0.111). This means that the 

respondents’ knowledge about LSM did not affect their attitude 

towards it. This finding is not in line with the findings in a study 

done in South Africa in a semi urban Omani population in which 

there was a significant relationship between the knowledge and 

attitude of the respondents towards LSM (Mollentze & Levitt, 

2015). 

          There is a significant association between knowledge of the 

respondents and their level of practice of LSM (X2= 5.22, df=2 

and P-value= 0.027). This means that the more respondents were 

knowledgeable, the better they were practicing healthy lifestyle. 

This result was similar with study conducted among urban 

residents in Cameroon which reported a significant relationship 

between the knowledge and practice of LSM (Kiawi et al., 2016). 

It is well established that patient’s knowledge are very important 

for better management of diabetes. Lack of knowledge of diabetes 

care among patients can have adverse effects on their capabilities 

to control diabetes. 

          There is a significant association between attitude of the 

respondents and their level of practice of LSM (X2= 3.63, df=1 

and P-value= 0.042). This means the better the patients had 

positive attitude toward LSM, the better they were practices 

healthy life style modification. This finding also contradicts the 

findings of Okonta et al., (2014) which recorded that there is no 

significant relationship between the attitude and practice of LSM. 

 

Conclusion 

          In conclusion, the result of this study showed, majority of 

type 2 DM patients had good knowledge, positive attitude and 

good practices towards LSM. 

 

Recommendations   

The following recommendations were made based on the findings 

of this study: 

 A comprehensive health education and promotion 

programme for diabetes on the prevention, management 

and treatment as well as risk factors should be 

encouraged. 

 Health care providers must emphasize the importance of 

life style modification (exercise, good dietary practices 

and weight loss).  

 It is important to make diabetes management 

everybody‘s business due to the fact that everyone is 

affected directly or indirectly, that is, individual, 

families, communities, churches, schools, all government 

sectors, nongovernmental organizations, business 

communities and industries. Include and encourage 

healthy lifestyle practices into the social and cultural 

ways of the lives of communities’ health education and 

awareness. 

 

 

Tables 

Table 1: Socio-Demographic Characteristics of the Respondents 

 

Variable Frequency N=140 Percentage (%) 

Age   
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18-27 8 5.7 

28-37 12 8.6 

38-47 48 34.3 

48-57 42 30.0 

>57 30 21.4 

Sex   

Male 57 40.7 

Female 83 59.3 

Marital Status   

Single 46 32.9 

Married 87 62.1 

Divorced 4 2.9 

Widowed 3 2.1 

Religion   

Christianity 74 52.9 

Islam 66 47.1 

Educational Status   

None 11 7.9 

Primary 38 27.1 

Secondary 49 35.0 

Tertiary 42 30.0 

Employment Status   

Unemployed 21 15.0 

Student 33 23.6 

Retired 5 3.6 

Self-employed 39 27.8 

Private-employed 14 10.0 

Government-employed 28 20.0 

 

Table 2: Level of Awareness of Life Style Modification among the Respondents 

 

Ever heard of LSM in the 

management of DM 

Frequency N=140 Percentage (%) 

Yes 124 88.6 

No 16 11.4 

 

Table 3: Source of Information about LSM 

 

Variable Frequency N=124 Percentage 

Health workers 43 34.7 

Mass media 38 30.6 

Social media 22 17.7 

Friends/ Family 13 10.5 

Schools 8 6.5 

 

Table 4: Knowledge Scale of LSM among the Respondents 

 

Life Style Modification Yes (%) No (%) 

LSM is important in the management of type 2 Diabetics Mellitus 86(61.4) 54(38.6%) 

Healthy diet 92(65.7) 48(34.3) 

Regular exercise 74(52.9) 66(47.1) 

Weight control 68(48.6) 72(51.4) 

Smoking cessation 65(46.4) 75(53.6) 

Alcohol Cessation 71(50.7) 69(49.3) 

Health checks and screening 98(70) 42(30) 

Limit fatty foods 82(58.6) 58(41.4) 

 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10164
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020              563 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10164   www.ijsrp.org 

Table 5: Knowledge scale of LSM among the respondents 

 

Knowledge Score Range Frequency Percentage 

Good knowledge  5-10 87 62.1 

Poor Knowledge 0-4 53 37.9 

 

Table 6: Attitude towards LSM among the Respondents 

 

Attitude SA (%) A(%) N(%) D(%) SD(%) 

Life style modification is important in the 

management of type 2 Diabetic 

42(30) 33(23.6) 28(20) 11(7.8) 26(18.6) 

Traditional Healer can cure Diabetics mellitus 

with herbs 

29(20.7) 41(29.3) 32(22.9) 22(15.7) 16(11.4) 

Regular exercise can prevent complications of 

Diabetics 

33(23.6) 38(27.1) 30(21.4) 18(12.9) 21(15.0) 

Eating controlled and planned diet is essential in 

the management of type 2 DM 

26(18.6) 32(22.9) 22(15.7) 24(17.1) 36(25.7) 

Smoking and Alcohol cessation can prevent 

complications of Diabetics 

34(24.3) 38(27.1) 18(12.9) 28(20) 22(15.7) 

 

Table 7: Attitude scale of LSM among the respondents 

 

Attitude Scale Frequency Percentage 

Positive 76 54.3 

Negative 64 45.7 

 

Table 8: Practice of LSM among the respondents 

 

Life Style Modification Always(%) Sometimes(%) Occasionally(%) Never(%) 

I smoke 7(5.1) 16(11.4) 31(22.1) 86(61.4) 

I take alcohol 10(7.1) 34(24.3) 40(28.6) 56(40) 

I follow a controlled and planned diet 53(37.9) 44(31.4) 31(22.1) 12(8.6) 

I monitor my body weight 46(32.9) 51(36.4) 33(23.6) 10(7.1) 

I go for health checks and screening 38(27.1) 60(42.9) 28(20) 14(10.) 

I exercise regularly 55(39.3) 43(30.7) 34(24.3) 8(5.7) 

 

Table 9: Practice Scale 

 

Practice Score Range  Frequency Percentage 

High level 13-24 82 58.6 

Low level 0-12 58 41.4 

 

Table 10: Correlation between knowledge of the respondents and their attitude towards LSM 

 

  Positive Attitude Negative Attitude 

Knowledge Pearson correlation .211** .256** 

 Sig. (2-tailed) .000 .000 

 N 76 64 
**Correlation is significant at the 0.01 level (2-tailed) 

 

Table 11: Correlation between knowledge of the respondents and their level of Practice of  LSM 

 

  High level of practice Low level of practice 

Knowledge Pearson correlation .190** .241** 

 Sig. (2-tailed) .000 .000 

 N 82 58 
**Correlation is significant at the 0.01 level (2-tailed) 
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Table 12: Correlation between their level of practice and their attitude towards LSM 

 

  High level of practice Low level of practice 

Attitude Pearson correlation .085** .150** 

 Sig. (2-tailed) .008 .014 

 N 82 58 
**Correlation is significant at the 0.01 level (2-tailed) 
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Abstract- Although the forty seven counties in Kenya carry the 

promise of a more equitable model of development, through which 

effective service delivery and local governance is to be attained, 

the general public feeling and consensus is that their performance 

in terms of service provision is dismal. As a result this study 

sought to review the effects of socio-economic behaviour on 

service delivery in Nyamira County, in the last three years. The 

specific objectives were; to identify the effects of role overlap 

between county and national government staff on service delivery. 

The rationale of this study was to create awareness of how the 

socio-economics affect the quality of services provided by the 

Counties. The structural functionalism and public choice theory 

formed the basis for this study. The study adopted a convergent 

research design, which enabled the collection of quantitative and 

qualitative data from 153 respondents stratified into; the county 

executives, county legislators, county employees, employees of 

the National Government, and members of the public using 

Stratified random sampling and purposive sampling method. 

Respondents were provided with questionnaires and some were 

interviewed. The reliability of the data was arrived at by using the 

test-retest technique and the internal consistence of data of 0.925 

was computed by using the Karl Pearson’s coefficient of 

correlation. The data obtained was analysed by using both 

descriptive and inferential statistics and processed using SPSS 

version 17.0 tools. Tables and percentages  were used to present 

the findings which indicated that; On role duplication; The 

research findings clearly  indicates that ,7.20% of the total 

respondents generally  disagree that role overlap exists between 

county and National Government staff,  77.80% of the total 

respondents were in agreement that role duplication exists in the 

structures of the devolved units in Nyamira county. It recommends 

that clearly demarcating the roles of county staff from those of 

National Government to avoid blame game on who is responsible 

in provision of a specific service. This can be done through 

legislation of policies that redistribute responsibilities between 

National and CGs by involving the county and the bi-cameral 

Kenyan parliaments. Further the counties to avoid employing 

more staff to serve at the same capacity as the ones inherited by 

the defunct local authorities and are already working in the county. 

 

Index Terms- county government, devolution, governance, 

national government, service delivery 

I. INTRODUCTION 

1.1 Background of the Study  

n recent years, decentralization has become a popular way of 

reforming service delivery in a centralized system of government. 

The World Bank, alarmed by the failure of National Governments 

to provide services efficiently and to eradicate poverty, has 

endorsed the fiscal aspects favouring decentralization (World 

Bank, 2012). Many countries with different characteristics have 

decided to take the path of decentralization as a strategy to 

improve service delivery. Different governments have 

implemented different models of decentralization, but mainly with 

the focus of increasing service delivery for local governments. 

However, this has not automatically been the case as 

decentralization has created new challenges (Omari et al, 2012). 

         Across the world, central governments normally try to 

undermine local governments and preserve their grip on finances 

and administration. Their ability to do this depends in part on the 

sequence and type of decentralization. South Asian countries have 

progressed forward with political decentralization. Nepal, Sri 

Lanka, Pakistan, Bangladesh, and India, have embraced 

amendments in their constitutional law that re-defines the roles, 

and functions of local governments. Even though political 

decentralization has taken root in Asian countries, shared 

challenges in Asia include: key service delivery roles overlap at 

different levels of government and Fiscal transfer arrangements 

from the centre to the local governments are not clearly 

demarcated (Jorge, 2011). 

         In Europe devolved units were formed as a result of the 

widely held referendum in Wales and Scotland in1997 which lead 

to the establishment of the national assembly of Scotland, Wales 

and Northern Ireland in the subsequent years of 1998 and 1999. 

One of the major arguments against devolution in United 

Kingdom is that it will be the start of the break-up of the United 

Kingdom. Historically African countries have experienced highly 

centralized governance practices. In East Africa, Uganda is one 

among the first countries that undertook radical decentralization 

reforms, in that by the late 1990s Ugandan local governments were 

among the most empowered and best financed in Africa (Azfar et 

al, 2000). However, over time it became apparent that many local 

governments were performing poorly in delivering services. One 

of the serious tests faced by local governments in Uganda is the 

I 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10165
http://ijsrp.org/
http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10165


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020              566 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10165    www.ijsrp.org 

inadequate source of funds attributed to the limited sources of 

local revenue and overreliance on grants from the National 

government (Bashaasha et al, 2011). 

         The Kenyan constitution of 1963 had provisions for two 

structures of parliament; the upper and lower houses of parliament 

and additional six regional governments with complete legislative 

assemblies and financial control (Burugu, 2010). This system of 

government was replaced by a fully centralized system of 

government in 1965, through constitutional changes. The Act 38 

of 1965 denied regional governments financial powers to enable 

them perform their duties effectively, thus weakening them. This 

formed the foundation of centralized power and service provision 

through the Provincial Administration system that had been in 

place under the colonial government (Omolo, 2010).The Local 

Authorities became totally subjected to the provisions of the 

central government through the Ministry of Local Government 

under the Local Government Act Cap. 265, thus weakening their 

autonomy and capacity to deliver services (Muia, 2005). In the 

1990s Kenya initiated a series of radical reforms in the Local 

Government. The Kenya Local Government Reform Programme 

that was established and financed by the World Bank worked in 

the 1990s to reinforce the Local Government structures, towards 

enabling the Kenyan Local Authorities to deliver services 

effectively and to increase local mechanisms of transparency and 

accountability (Kuusi, 2009). 

         After years of centralized governance that did not realize the 

dreams of eradicating diseases, poverty, ignorance and getting 

services closer to the citizens. Kenyans voted in large numbers for 

the new constitution in the year 2010 which promises them a more 

democratic and equitable system of governance through a 

devolved system of 47 counties (Mwenda, 2010). The 

expectations of the majority citizens is that the Counties will 

enable more contribution of the local communities in the analysis 

of local problems, identification and prioritization of local 

projects, planning and implementation of the projects ,which will 

provide an opportunity to increase project ownership and the 

sustainability towards effective service delivery. 

         The new constitution dispensation in Kenya advocates for 

two separate levels of government; the unitary National 

government and the 47 County Governments (CGs), both having 

separate powers (GoK, 2010). The CGs are required to initiate 

plans, development and maintain a wider range of infrastructure 

within their powers. These includes; county roads, water supply, 

sewerage, waste disposal facilities, street lighting, public 

transport, county markets, slaughter houses, livestock auction 

yards, county hospitals, health centres and dispensaries, 

cemeteries,  county stadia and parks, parking yards, village 

polytechnics, nursery  and child care facilities (Burugu, 2010). 

         Currently in Kenya, delivery of efficient and effective 

services to its citizens continues to be a major concern to both the 

CGs and the National Government. According to Mwenda (2010) 

Service delivery has always been a challenge to local governments 

in our country since independence and these has spread to the new 

governing structure of CGs. Nyamira County, which is the basis 

of this study, is governed by a county government that is 

politically and geographically divided into; 20 wards with 20 

MCAs and 13 nominated MCAs, four constituencies namely; 

Kitutu Masaba, North Mugirango, West Mugirango and Borabu 

(GoK, 2012). 

         Whereas success or failure of the devolved units is hard to 

judge, certain common problems associated with devolution and 

their impacts on service provision have started to surface. The 

most repeatedly mentioned problem in Africa and in Kenya is that, 

devolution has led to role duplication, maybe because the process 

is unfinished and on the other hand for political motives. Another 

critical test faced by CGs is their limited financial resources due 

to the inadequate sources of local revenue at their disposal and 

overdependence on National Government grants which is seen as 

not sufficient to facilitate service delivery (World Bank, 2012). 

Hence, this study sought to empirically identify the effects of role 

overlap between county and national government staff on service 

delivery in Nyamira County. 

 

1.2 Statement of the Problem 

         Although some progress has actually been made in the 

implementation of devolved services and responsibilities in 

Nyamira county more than five years after the promulgation of the 

new Constitution of Kenya 2010 and more than three years into 

the devolved system, still there are genuine concerns that are 

specific to devolved counties whose aggregate effects undermines 

not only implementation of the devolved structures and its 

functions but also have the potential of impeding attainment of the 

objectives of devolution and service delivery by Counties, as 

envisioned in the new constitution and Kenya vision 2030 . The 

prevailing feeling and consensus is that the performance in 

majority of Counties, Nyamira included in relation to the value of 

service delivery is below the rate that is desirable, with basic 

services such as; roads, water, health care and sanitation remaining 

dismal. 

          A lack of clarity about the responsibilities and roles of 

National and county government staff which is viewed as 

duplication of duties exists across a range of Counties in Kenya. 

Further there is limited scholarly knowledge available on 

devolution and service delivery by Counties in Kenya. Therefore, 

in light of the aforementioned issues and weakening services in 

the counties, this study sought to empirically identify the effects 

of role overlap between county and national government staff on 

service delivery in Nyamira County, Kenya 

 

1.3 Research objective  

         The objective of this study was to identify the effects of role 

overlap between county and national government staff on service 

delivery in Nyamira County, Kenya 

 

1.4 Research Question 

         The study sought to answer the following question: What are 

the effects of role overlap between county staff and national 

government staff on service delivery in Nyamira County? 

 

1.6 Significance of the study 

         The main rationale of this study was to identify the effects of 

role overlap between county and national government staff on 

service delivery in Nyamira County. This study was also 

anticipated to suggest important policy statements through its 

recommendations for policy formulation mechanisms in both the 

National and County Government in Kenya, towards improving 

service provision to the citizens. The findings of this research is 

also of importance to; the ministry of devolution and national 
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planning, the Nyamira County and other counties with similar 

structural characteristics. Finally it contributes to the development 

of the limited scholarly knowledge available on devolved units in 

Kenya. 

1.7 Scope of the study  

         This study narrowed down to identify the effects of role 

overlap between county and national government staff on service 

delivery in Nyamira County. The county has a population of 

598,252 people, and the county offices are based in Nyamira town, 

which has an urban population of about 41,668 people (KNBS, 

2011). This place satisfied the needs of this study and it was 

convenient and accessible in terms of travel logistics. The research 

covered from 2010 when Kenya constitution was promulgated.

  

II. LITERATURE REVIEW 

2.1 Role Overlap 

         The mis-arrangement between the established structures of 

service provision within the various units and levels of 

governments assigned with the responsibilities for service 

provision serves to weaken the overall accountability for service 

provision and further creates conflicts of interest at the expense of 

checks and balances (Azfar et al, 2001). In a critical analysis of 

the Pakistan Government, the devolution process to local levels 

has remained unfinished with the local staff remaining part of the 

provincial administration. Onyach-olaa (2003) explains that the 

decentralized system in Uganda was faced with a complexity of 

rigid central government authorities’ failure to adjust to their new 

roles as mentors and supervisors of Local Governments. 

         In Kenya according to Obuya (2011) the previous provincial 

commissioners, now taking the responsibility as County 

Commissioners, perform administrative roles that include; 

coordinating inter-ministerial duties, managing the relationships 

between the National Government and County Governments, and 

monitoring the execution of national policies and expenditure of 

funds. These roles put the commissioners in conflict with the 

governors who view the commissioners as assuming their powers. 

Obuya (2011) further notes that the structures of devolution and 

that of former provincial administration has established 

overlapping mandate which brings confusion on how county 

commissioners and Governors should exercise their mandate and 

obligations towards complimenting each other’s capacity for the 

mutual benefit of  the citizens. This conflict of roles has spread 

down the county structure and the former provincial 

administration structures. Currently the county structure provides 

for sub-county, ward, town and village administrators, whereas the 

former provincial administration has county and sub-county 

commissioners, chiefs and sub-chiefs at the ward levels which are 

locations converted to wards and village elders under the sub-

chief. This shows an aspect of duplication of roles (Omari et al, 

2012). 

         According to Omari et al (2012) the administrative 

structures of the National and that of the County Governments are 

similar.  The equivalent of the governor is the county 

commissioner and both structures have deputies. On the village 

level there is the chief for the National Government and village 

administrators for the County Governments. Obuya (2011) 

observes that, based on the Articles 175 and 189 of the constitution 

of Kenya (CoK) (2010) on separation of powers, the National 

Government staff such as assistant chiefs and chiefs may either be 

engaged by the counties or assigned different duties given that 

what they do mostly falls within the jurisdictions of the counties. 

Therefore, there was need to identify the effects of role overlap 

between county and national government staff on service delivery 

in Nyamira County, Kenya and how the aforementioned 

duplication of duties effects service delivery as left out by the 

scholarly articles. 

 

2.2 Contextual Factors Impacting Service Delivery in County 

Governments 

         The contextual aspect as captured in the conceptual 

framework included; government policies on devolved 

governance and politics within the aspect of devolved counties 

which influence service delivery.  

 

2.2.1 Government Policy 

         Policies are the foundation upon which legislation and 

administrative procedures are anchored. The Constitution 

pinpoints some policies that need to be developed. There also exist 

sectorial policies that need to be reviewed to align them to the 

objectives and values of the new constitutional dispensation (GoK, 

2010).The vital stage of devolved governance implementation 

process in any country comprises the development of government 

policies and guidelines on the operations of devolved units in 

relation to service delivery. The Taskforce responsible with the 

establishment of the devolved government units (TFDG) was 

established to develop necessary laws and policies to facilitate the 

transition to devolved county governments (GoK, 2010). It 

prepared a report, a sessional paper and six bills on devolution in 

2011(TFDG, 2011). 

         The Transition to Devolved Government Act (2012) 

established guidelines for the transition to devolved government 

units in line with the new Constitution of Kenya (GoK, 2012).The 

Intergovernmental Relations Act (2012)established guidelines on 

consultations and cooperation between the national government 

and CGs as well as between CGs themselves and resolution of 

disputes (GoK, 2012).There are also policies at the county levels 

that need to be integrated in political systems of devolved units for 

effective service delivery. Nyamira County is low and slow, 

implying that the delivery of quality services to the residents of 

Nyamira County will take a long period of time to realize. 

 

2.2.2 Politics 

         Devolved units are just political units of governance, which 

implies they cannot do without politics (Robinson, 2007). One 

basic component of devolved governance is the allocation of new 

political and administrative power to local leaders which may 

possibly provide an opportunity for misuse (Barrett et al, 2007). 

This aspect unlocks the devolved structures to corruption, 

particularly in awarding money-spinning deals to friends, 

relatives, and to persons who give bribes. Implying the poor and 

the less politically connected will remain sidelined, if measures 

are not put in place to prevent it (Nasong'o, 2002). 

         If devolution structures and responsibilities are not designed 

properly, then there is danger that elected leaders at the county 

level could use resources at their disposal to continual remaining 

in power (Barrett et al, 2007). Further if services are provided in 

an environment of political backing then resolutions that could 
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lead to effectiveness and fairness in service provision will be 

degraded and be made in favour of a few individuals for a political 

incentive (Conyers, 2002). Hence political patronage that result 

from party affiliations by the elected leaders and political control 

by the National and County Government can exerts pressure to the 

socio-economics which in the long run may lead to the delivery of 

weakened services to the members of the public (Barrett et al, 

2007).  

         In Nyamira County the level of political patronage is highly 

manifested on the negative extreme whereby essential service 

delivery is based on political affiliation. Further the political elites 

in the county government leadership are in constant political 

competition aimed at perpetuating themselves to power without a 

clear strategy for improving service provision for all as envisioned 

in our new constitution 2010. 

 

2.3 Theoretical Review 

         The structural functionalism theory and public choice 

theories formed the theoretical foundation and basis that justified 

this study in relation to service delivery. 

 

2.3.1 Structural Functionalism Theory 

         Structural functionalism theory advocated by Emile 

Durkheim (1858-1917) proposes that a human society is like an 

entity which is made up of social institution. These social 

institutions are specifically organized to perform different 

functions on behalf of society. The theory attempts to give an 

explanation on how human society is functionally structured in 

order for the society to continue existing. Further as a result of the 

structures being interconnected and mutually dependent on each 

other, a problem in one part can affect the other parts and 

eventually the whole system. This theory best explains why certain 

societies and institutions function fairly well compared to others. 

Therefore relative to this study the theory was used to establish 

why some aspects of structured institutions like the county 

governments with all its composition, functions, and objectives are 

currently facing social and economic challenges that make them 

to operate relatively poor in terms of service delivery to the people 

(Fish, 2005). 

 

2.3.2 Public Choice Theory 

         According to Buchanan and Tullock (1962) public choice 

theory involves the usage of current economic tools to study the 

problems that are conventionally in the field of political science. 

Precisely, it studies the behavior of politicians and public officials 

as habitually self-centered agents and it is also used to pinpoint a 

problem and give suggestions on how an organization can be 

improved by changes in statutory laws. It further pursues to 

comprehend and predict the behaviour of politicians and public 

officers in the political entity such as County Governments by 

using investigative techniques advanced from economics 

(Mueller, 1997). Based on the assumptions of public choice 

theory, this study sought to justify the need for quality service 

delivery as individuals were assumed to be utility maximizers and 

that they acted rationally with adequate information on what 

services they need. Further according to Mueller (1997) the self-

interest is what fast-tracked conflict between elected officials 

themselves and the administrative leaders and even the duplication 

of duties for politically motivated self-interest. 

2.4 Conceptual Framework 

         The conceptual framework is a conceptualization in 

functional and diagrammatic form on how the independent 

variables affect the dependent variable (Kumar, 2005).Figure 

2.1,shows the relationship between the Dependent variable; 

service delivery and the Independent variables; role overlap, 

conflict between elected leaders, overdependence on 

unconditional grants, and social cohesion within the clans in 

Nyamira County. The contextual factors were other key 

challenges which intervened with socio-economic agents to 

influence the quality of service delivery. Level of service delivery 

was indicated or measured through examining project 

implementation, attainment of end benefits of Service charters and 

the extended of citizen satisfaction with service provision of key 

services by the county government. 
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Conceptual Framework Model 

 Independent Variables    Dependent Variable   

 

 

 

 

 

 

 

 

 

Figure 2.1 Conceptual Framework Model 

Source: Researchers, 2018 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

III. RESEARCH METHODOLOGY 

3.1 Research Design  

         This study used a mixed research methodology which 

allowed the collection of both quantitative and qualitative data 

towards a better understanding of the research problem under 

study, than either research approach alone. According to Creswell 

&Plano (2011) mixed methodology offers a means of 

incorporating quantitative and qualitative research methods into a 

single study. Qualitative data was collected by use of interview 

schedules and open-ended questions from the questionnaires while 

quantitative data was collected by use of closed-ended questions 

from the questionnaire. 

         This study adopted a convergent (concurrent triangulation) 

design which allowed the collection of both qualitative and 

quantitative data. According to Creswell &Plano (2011), 

convergent research design is a method of collecting both the 

quantitative and qualitative data concurrent in one phase of the 

research study and merging the data during the discussion and 

interpretation of the findings to support the results of both 

quantitative and qualitative data sources. The concurrent data 

collection resulted in well-validated and substantiated findings. 

Further it guaranteed extensiveness of information in a shorter 

data collection time period because both the qualitative and 

quantitative data were gathered at one time at the research site. 

This aspect made it more suitable in this study.  

         The adopted research design also allowed the use of primary 

and secondary sources of data. The primary sources of data was 

generated by using questionnaires and interview schedules, while 

secondary sources of data was sourced from credible journal 

articles, Government reports, thesis and dissertations, and text 

books. The data collected was sieved, coded then analyzed by 

using both descriptive and inferential statistics and processed by 

use of (SPSS v23) tools towards answering the research questions 

 

3.2 Study Area 

         This study was carried out in Nyamira County in Kenya 

which has an estimated population of about598,252 people; 

(KNBS, 2011).The main cash crops grown in Nyamira County are 

mainly tea and bananas although cattle keeping is on the rise in the 

recent times. The Nyamira county offices are based in Nyamira 

town, which has an urban population of about 41,668 people. The 

main administrative wards are; Rigoma, Gachuba, Kemera, 

Magombo, Manga and Gesima in Kitutu Masaba Constituency, 

Nyamaiya, Bogichora, Bosamaro, Bonyamatuta and Township in 

West Mugirango Constituency, Bomwagamo, Bokeira, 

Magwagwa, Ekerenyo and Itibo in North Mugirango 

Constituency, Mekenene, Esise, Nyansiongo and Kiabonyoru in 

Borabu Constituency.This place satisfied the needs of this study 

and it is convenient and accessible to the researchers. Further 

Nyamira County was chosen because it has both rural and urban 

characteristics of majority of Kenyan counties and it borders other 

counties like Homa Bay, Kericho and Bomet faced with almost 

similar service delivery challenges. Figure 3.1 shows the study 

area map of Nyamira County. 

Moderating 

variables 

 

ROLE OVERLAP BETWEEN COUNTY 

AND NATIONAL GOVERNMENT STAFF  

 

Role overlap 

Conflict in leadership 

Contextual factors 

 Government 

policy 

 politics 

  

Social cohesion in clans 

SERVICE DELIVERY 

 Project implementation 

 Service charter 

 Citizens satisfaction Over dependence on 

unconditional grants 
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Figure 3.1:Study Area Map of Nyamira County 

Source: Indepent Electoral and Boundaries Commision (IEBC,2012) 

 

3.3 Target Population 

         The target population of this study was; 22 county executives 

namely; The Governor and his Deputy, 10 county executive 

committee members and 10 county chief officers, 39 legislators 

namely; The Senator, women representative Nyamira county, 4 

MPs from Nyamira county, 33 MCAs, 100 employees of the 

county government, 100 employees of the National Government, 

and 250 members of the public (ECL, 2013). This category of 

target population identified are close and in constant interaction 

with the variables identified in this study thus making them 

appropriate respondents that  facilitated accurate and concrete 

collection of data require in this study. Further Nyamira County 

has a population of 598,252 people (KNBS, 2011). Therefore the 

total target population comprised of a total 511 respondents as 

identified. 

 

3.4 Sample and Sampling Procedures 

3.4.1 Sampling Technique 

         This study used a combination of both stratified random 

sampling and purposive sampling methods. Stratified random 

sampling method was adopted since the target population involved 

individuals of different cohorts in Nyamira County. Stratified 

random sampling method is used when the population under study 

is non-homogeneous (Mugenda & Mugenda, 2003). Stratified 

random sampling was used to identify sub groups from the target 

non-homogeneous population and select respondents from each 

sub group to form a sample, while ensuring that homogenous sub 

groups that shared similar characteristics were grouped together. 

This ensured proper accounting for the differences in stratum 

characteristics. Also Purposive sampling was used in selecting 

respondents from each stratum who were informative about the 

phenomenon under study as it allowed the researchers to decide 

who to include in the sample based on their typicality.  

 

3.4.2 Sample Size 

         This study used a sample size of 153 research respondents 

which was 30% of the target population arrived  by using 

proportional allocation method by Kothari (2009) and it consisted 

of five homogeneous strata comprising of; 7 county executives, 12 

legislators, 30 County government employees, 30 National 

government employees and 74 members of the public. This sample 

was an optimum sample which fulfilled the requirements of 

flexibility, representativeness, consistency, efficiency, and cost 

reduction (Kothari, 2009). 

         The proportion allocation method was simple and easy to 

apply as explained; 

         Target population was assigned letter N, sample size 

assigned letter n, let n1 to n5, Represent sample size per strata and 

N1to N5, Represent target sample per strata.  

 

Therefore for this study; 

N=511(total target population), N1=22(Executives), 

N2=39(legislators), N3=100(employees of County Government), 

N4=100(employees of National Government), N5=250(Members 

of the Public). 

Hence; n1= nX (N1/N) =153X (22/511)=7, n2= n X( N2/N) = 

153X(39/511)=12,  

n3=nX(N3/N)= 153X(100/511)=30,n4=nX(N4/N)= 

153X(100/511)=30, n5= n X (N5/N) = 153X(250/511)=74 

Implying n= (n1+ n2+n3+n4+ n5) = (7+12+30+30+74) =153 

(sample size).  

 

         The table 3.1 below shows a summary of the sampling frame 

for this study: 
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Table 3.1: Population Sample and Sample Size 

 

Respondents Category Population Sample   Sample Size 

County Executives   22    7  

County Legislators   39    12 

County Employees   100    30 

National Government Employees 100    30 

Members of the public  250    74 

TOTAL     511    153 

Source: Researchers, 2019 

 

3.5 Description of Research Instruments  

         This study used the questionnaires and interview schedules 

for collecting primary data and documentation analysis for 

secondary data. 

3.5.1 Questionnaires 

         Questionnaires were preferred because the sample 

respondents selected to participate in the study, most of them were 

quite literate and capable to answer the questions asked. 

Questionnaires also provided a cheap and quick means of 

collecting data from large numbers of people.This study used both 

open and close-ended questions to collect data. The open-ended 

questions permitted free responses from the research participants 

without suggesting any structure for the responses. This allowed 

the respondents freedom to express their views in unbiased 

manner. The closed questions enabled respondents to provide 

responses limited to state alternatives (Foddy, 2001).  

3.5.2 Interview Schedules 

         The interview schedules were used to collect detailed data 

from participants who were not in a position to fill the 

questionnaires, and also to get in- depth information from the 

participants. Interview sessions involved face to face meeting 

between the researchers assistants and the interviewees, who gave 

immediate feedback as the researchers took the notes. The 

interviews were structured to enable the researchers to control the 

responses towards forming a more accurate and meaningful data 

(Foddy, 2001). 

3.5.3 Documentation Analysis  

         This study used relevant documents like abstracting and 

indexing journals, published and unpublished thesis, and books to 

supplement the questionnaires and the interview schedules. This 

helped to provide ready data about the research problem under 

study and it saved time and money. 

3.6 Validity and Reliability of the Research Instruments 

3.6.1 Validity 

         In this study, a pilot study was carried out in a small sample 

size (10 respondents) of the population in the neighbouring county 

of Kisii with the main aim of determining the accuracy, clarity and 

suitability of the research instruments used. During this pilot study 

the research instruments, especially the questionnaire were 

administered to the pilot subjects in exactly the same way it was 

to be applied to the main study.  Responses from the pilot study 

helped in providing feedback, which helped to identify ambiguous 

and difficult questions. It also assisted in assessing whether the 

questions used in the study were to give adequate range of 

responses towards answering the research questions (Kumar, 

2005). 

         The identified ambiguous and difficulty questions in this 

study were  re-worded and re-scaled before the main study was 

undertaken to enable generation of expected responses towards 

facilitating the achievement of valid findings to this study. The 

time taken to complete the responses during the pilot study was 

also recorded. This helped in re-scaling of the research instrument 

before the main study towards ensuring that the study was 

completed within the required time frame. 

3.6.2 Reliability 

         Reliability was assessed using the test-retest reliability 

method where research instruments were administered to the same 

respondents two times. Some period of time was allowed to elapse 

long enough to eliminate the memory of the responses given in the 

first round, before the second administration. This helped to cross 

check the responses given in the two sets towards ensuring 

consistency of the responses in answering the research question. 

The scores that were obtained on the two sets of measure were 

then correlated to obtain a coefficient of reliability of 0.925 that 

was computed by using the Karl Pearson’s coefficient of 

correlation (Kothari, 2009). According to Orodho (2005) a value 

of at least 0.70 and above is acceptable as a standard reliability 

coefficient to judge the instruments as reliable for the study. 

Further the supervisors and other research specialists in the school 

of social sciences of Mount Kenya University were instrumental 

in verifying the validity and reliability of the research instruments. 

There recommendations were taken into consideration during the 

final preparation of the research instruments. 

3.7 Data Analysis 

         This study collected both quantitative and qualitative data. 

The collected data from the questionnaires and interview 

schedules was systematically inspected and edited to check on 

completeness and internal consistence of data relative to research 

objectives. The items were then grouped and arranged according 

to particular objectives and research questions to ensure the 

margin of errors and omissions was minimized and to assure 

accuracy during the final analysis. The grouped data was then 

captured on Microsoft Excel spreadsheet according to the first and 

up to the last objectives, where it was cleaned and coded. The 

coded data was then classified into descriptive characteristics for 

qualitative data that could not be analyzed using statistical 

variables and into numerical characteristics for quantitative data. 

The data classified was then analyzed by the use of descriptive 

methods that included; standard deviations and the mean. The 

Inferential statistical methods such as regression analysis was used 

to study the causal relationships among all the variables and one 

way NOVA was used to establish whether significant differences 

existed in responses among the variables under study. 

         The data was then processed by use of (SPSS v23) and the 

likerts type scale was used in analyzing the questions then 

summarized and presented thematically in narrative form for 
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qualitative data from the interview schedules and open-ended 

questions from the questionnaires in the order of the research 

objectives. Quantitative data from the closed-ended questions was 

presented by use of frequencies and tables towards enhancing the 

understanding of the outcomes. The regression model illustrated 

below was used to establish the relationship between the 

dependent and the independent variables as contained in the 

research questions. 

Y =α0 + α1x1 + α2x2+ α3x3+ α4x4+ μ 

Where; 

Y is the Dependent Variable: Service Delivery 

x1,x2,x3 and x4represents the Independent Variables 

 

         Further from the regression model, α0  represented the 

constant term in the model while the coefficient αi, where i= 1…4 

was used to measure the sensitivity of the dependent variables (Y) 

to a single unit change in the independent variables x1,x2,x3and x4. 

μ represents the error term which captured the unexplained 

differences in the regression model. 

 

 

IV. DATA ANALYSIS, INTERPRETATIONS AND PRESENTATION OF THE RESULTS 

4.1 Response Return Rate 

         The questionnaires were administered to 153 respondents. All the questionnaires were duly filled. They were distributed by the 

researchers himself and the research design used enabled the researchers to collect them all. Table 4.1 shows the respondents return rate. 

 

Table 4.1: Response Return Rate 

 

                               Issued      Returned                Percentage 

Questionnaire        153        153                   100% 

   

Total                       153        153                  100% 

 

Source: Researchers, 2019 

 

4.1.2 Respondents Gender 

         Gender was considered an important aspect in this study especially in identifying the participation proportion per gender. From 

the findings presented in table 4.2, the male respondents were 56.90 % while female respondents were 43.10 %. This reveals that the 

number of male respondents who participated in this study was slightly more than their female counterparts. This also indicates that the 

female gender was increasingly involved in what is happening currently in devolved units in Nyamira County. 

 

Table 4.2: Gender of the Respondents 

 

             Freq %  Valid % Cumulative % 

Valid Female 66 43.10 43.10 43.10 

Male 87 56.90 56.90 100.00 

Total 153 100.00 100.00  

 

Source: Researchers, 2019 

 

4.1.3 Respondents Age Distribution 

         It was critical to know the age distribution of the employees in the county in order to determine whether they are still productive 

or not. This also assisted to gauge their number of years/ experience of day to day with challenges of service delivery. Table 4.3 shows 

that a majority of respondents were between 31 to 49 years at 40 % followed by those of age 25 to 30 years at 20 % which translates to 

60%.This indicates that a bigger percentage of the respondents were still in their active age of productivity and further those who were 

at 40% indicates an increased experience in daily interaction with service delivery challenges. 
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Table 4.3: Age Distribution 

 

Length  Frequency of 

Respondents 

Percentage (%) 

18-24 years 

25-30 years  

31-49 years  

50-60 years 

Over  60 years 

      27 

      31 

      61 

      23 

      11 

17.50% 

20.00% 

40.00% 

15.00% 

7.50% 

Total                                    153 100.00% 

Source: Researchers, 2019 

 

4.1.4 Respondents Academic Qualification 

         The researchers sought to know the education level of the research respondents. The level of education helps to determines one’s 

reasoning capacity and conceptual ability. The level of education therefore was sought to know whether the sample population under 

the study was able to conceptualize the service delivery challenges under the study. The findings were presented in the table 4.4. The 

findings showed that only 6.50 % of respondent had below high school qualification which was a small percentage to affect the quality 

of respondents on service delivery challenges. 

 

Table 4.4:Level of Academic Qualification 

  Freq % Valid % Cumulative % 

Valid Below High School 10 6.50 6.50 6.50 

High School/Certificate 60 39.20 39.20 45.80 

Diploma/Higher Diploma 46 30.10 30.10 75.80 

Degree and Above 37 24.20 24.20 100.00 

Total 153 100.00 100.00 
 

Source: Researchers, 2019 

 

4.1.5 Years of Services 

         This is the period the respondents have worked for the county and National Government. The findings for this section captured 

the county staff and National Government staff only and were tabulated in table 4.5.The research findings from the table 4.7 and figure 

4.4, shows that, 15.10 % percent of the respondents had worked for less than a year. Those who had worked for 1-2 years were 37.90 

%; those who had worked for 3-5 years were 20.82 %, while those who had worked for more than 6 years were about 26.18 %.From the 

table 4.5, it can be seen that 53 .00% from the total research participants have worked for less than 2 years this maybe because the 

counties are new systems of governance and 47.00% of the respondents have served for 3 years and above, meaning that some served 

previously in local authorities and the centralized system of government. 

 

Table 4.5: Respondent’s Number of Years of Service at the National/County Government 

 

Length Respondents 

(Frequency) 

Percentage 

Less than one year 

1-2 years 

3-5 years 

Over 6 years 

9 

23 

12 

16 

15.10% 

37.90% 

20. 82% 

26.18% 

Total 60 100.00% 

Source: Researchers, 2019 

 

4.2 Duplication of Roles 

         The researchers sought to identify if role overlap existed between the county and National Government staff. This was to help in 

forming the basis of establishing their effects on service provision to the people of Nyamira County. The long-winded security structures 

in Nyamira county offers the best example of systematic duplication of roles in the current bureaucracy that puts the Governor and the 
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county commissioner at a conflicting responsibility situation. The National Government has its own command, headed by the county 

commissioner with sub-county commissioners, chiefs and sub-chiefs down the chain while there is also a competing arrangement that 

owes its allegiance to the Governor, who chairs the county policing authority. Each of the five sub-counties in Nyamira has a sub-county 

administrator whose job description is more like that of a sub-county commissioner and each ward has award administrator equivalent 

to a chief. Nyamira County was captured in table 4.6; 

 

Table 4.6: Existence of Role Duplication 

  Freq % Valid % Cumulative % 

 

 

 

Valid 

Strongly Disagree 4 2.60 2.60 2.60 

Disagree 7 4.60 4.60 7.20 

Neutral 23 15.00 15.00 22.20 

Agree 52 34.00 34.00 56.20 

Strongly Agree 67 43.80 43.80 100.00 

Total 153 100.00 100.00  

 

 

Source: Researchers, 2019 

 

         The research findings from table 4.6 above indicates that 2.60% of the respondents strongly disagreed that role overlap exists 

between county staff and National Government staff, 4.60% disagreed, 15.00% were not sure, 34.00%  agreed and a bigger percentage 

of 43.80% strongly agreed. This shows that role duplication/overlap exists and which may eventual lead to misalignment of service 

provision responsibilities by the County government service providers if necessary restructuring of government service provision 

responsibilities between counties and national government is not undertaken in the long run. 

 

4.2.1 Effects of Duplication of Roles 

         The respondents views on the effect of duplication of duties between the county and National Government employees on the 

following aspects; Duplication of tasks reduces efficiency, Increases level of bureaucracy, Workers take long in accomplishing assigned 

tasks, Budget constraints on paying extra salaries, Underutilization of work force, Workforce absenteeism, Lack of cooperation among 

the officers of county and National Government was captured from table 4.7 to table 13; 

 

Table 4.7: Duplication of Tasks Reduces Efficiency 

 

  Freq % Valid % Cumulative % 

 

 

 

Valid 

Strongly Disagree 16 10.50 10.50 10.50 

Disagree 21 13.70 13.70 24.20 

Neutral 21 13.70 13.70 37.90 

Agree 34 22.20 22.20 60.10 

Strongly Agree 61 39.90 39.90 100.00 

Total 153 100.00 100.00  

 

Source: Researchers, 2019 

 

         The research findings from table 4.7 indicates that, 10.50% of the research respondents, strongly disagreed that duplication of 

tasks reduces efficiency, 13.70% disagreed, 13.70% were not sure, 22.20% agreed and a bigger percentage of 39.90% strongly agreed. 

This shows that 62.10% generally agreed compared to 24.2 0% disagreed indicating that if efficiency reduces than quality of service 

provision will be compromised. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10165
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020              575 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10165    www.ijsrp.org 

Table 4.8: Increases Level of Bureaucracy 

  Freq % Valid % Cumulative % 

 

 

Valid 

Strongly Disagree 35 22.90 22.90 22.90 

Disagree 32 20.90 20.90 43.80 

Neutral 8 5.20 5.20 49.00 

Agree 34 22.20 22.20 71.20 

Strongly Agree 44 28.80 28.80 100.00 

Total 153 100.00 100.00  

 

 

 

Source: Researchers, 2019 

 

         The research findings from table 4.8 indicates that; 22.90 % of the research respondents strongly disagreed that role duplication 

increases bureaucracy, 20.90% disagreed, 5.20% were not certain, 22.20% agreed and 28.80% strongly agreed. This generally indicates 

that 43.80% of the total respondents disagreed compared to 51.00 % who agreed that role overlap increases bureaucracy which negatively 

affects the quality of services provided, in that a decision will only be made after the other arm of government as sanctioned it. 

 

Table 4.9: Workers Take Long in Accomplishing Tasks 

 

  Freq % Valid % Cumulative % 

 

 

 

Valid 

Strongly Disagree 27 17.60 17.60 17.60 

Disagree 30 19.60 19.60 37.30 

Neutral 13 8.50 8.50 45.80 

Agree 47 30.70 30.70 76.50 

Strongly Agree 36 23.50 23.50 100.00 

Total 153 100.00 100.00  

 

  

Source: Researchers, 2019 

 

 

         The research findings from table 4.9 indicates that 17.60% of the respondents strongly disagreed that workers take long to 

accomplish given tasks as a result of duplication of roles, 19.60% disagreed, 8.50% were not sure, 30.70 % agreed and 23.50% strongly 

agreed. Generally 54.20% of the total respondents agreed that workers take long to accomplished assigned tasks as compared to 38.20% 

who disagreed. The public respondents were the majority of the respondents who agreed based on their experiences of getting services 

from various devolved units within the county and National Government jurisdictions. 

 

Table 4.10: Workforce Absenteeism 

 

  Freq % Valid % Cumulative % 

Valid Strongly Disagree 21 13.70 13.70 13.70 

Disagree 34 22.20 22.20 35.90 

Neutral 7 4.60 4.60 40.50 

Agree 50 32.70 32.70 73.20 

Strongly Agree 41 26.80 26.80 100.00 

Total 153 100.00 100.00  

 

 

 

Source: Researchers, 2019 
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         The research findings from table 4.10 indicates that 13.70% of the research respondents strongly disagreed that role overlap 

contributes to workforce absenteeism in that workers remain absent hoping that others who share similar responsibilities will perform 

their assigned tasks in their absence, 22.20% disagreed, 4.60% were uncertain, 32.70% agreed while 26.80% strongly agreed.  

         This in general indicates that 59.50% of the total research respondents agreed that role overlap brings about work force absenteeism 

against 35.90% who disagreed. This aspect was clearly witnessed by the researchers during the interview sessions as most of the 

appointment were cancelled majorly due to absenteeism of identified respondents within the devolved units both in the county and 

National Government departments. 

 

Table 4.11: Budget Constraints on Paying Extra Salaries 

  

Freq % Valid % Cumulative % 

Valid Strongly Disagree 16 10.50 10.50 10.50 

Disagree 24 15.70 15.70 26.10 

Neutral 17 11.10 11.10 37.30 

Agree 61 39.90 39.90 77.10 

Strongly Agree 35 22.90 22.90 100.00 

Total 153 100.00 100.00  

  

Source: Researchers, 2019 

 

         The research findings from table 4.11, indicates that 10.50% of the total respondents strongly disagreed that role duplication 

constrains the budget in terms of paying extra salaries, 15.70% disagreed, 11.10% were not certain, 39.90% agreed while 22.90% 

strongly agreed. This indicates that 62.80% of the total respondents generally agreed compaired to 26.20% which is a small percentage 

that disagreed. These research findings clearly reflect what was also captured by the Nyamira county fiscal strategy paper 2016 where 

the recurrent expenditure was increasing every financial year due to a plotted wage bill. 

 

Table 4.12: Underutilization of Work Force 

                           

Freq %      Valid % Cumulative % 

 

 

 

Valid 

Strongly Disagree 13 8.50 8.50 8.50 

Disagree 33 21.60 21.60 30.10 

Neutral 21 13.70 13.70 43.80 

Agree 66 43.10 43.10 86.90 

Strongly Agree 20 13.10 13.10 100.00 

Total 153 100.00 100.00  

 

Source: Researchers, 2019 

 

         The research findings from table 4.12 indicates that 8.50% of the respondents strongly disagreed that role duplication leads to 

underutilization of available workforce who have similar responsibilities, 21.60% disagreed, 13.70 %were not sure, 43.10 % agreed, 

13.10% strongly disagreed. This indicates that 56.20% of the total respondents agreed compared to 30.10% who generally disagreed at 

29.90% which can be attributed to county and national employees who did not want to disclose their underutilization in terms of 

workload assigned to them. 

 

Table 4.13: Lack of Cooperation among the County and National Government Employees 

 

  Freq % Valid % Cumulative % 

Valid Strongly Disagree 23 15.00 15.00 15.00 

Disagree 35 22.90 22.90 37.90 

Neutral 8 5.20 5.20 43.10 

Agree 40 26.10 26.10 69.30 

Strongly Agree 47 30.70 30.70 100.00 

Total 153 100.00 100.00  
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Source: Researchers, 2019 

 

         The research findings from table 4.13 indicates that 15.00% 

of the total respondents strongly disagreed that role overlap 

contributes to lack of cooperation among county and National 

Government employees which is an hindrance to service provision 

to the local communities,22.90% disagreed, 5.20% were not 

sure,26.10% agreed and 30.70% strongly agreed. Implying 

56.80% of the total respondents generally agreed compared to 

37.90% who disagreed. 

 

V. FINDING, CONCLUSION AND RECOMENDATION 

5.1 Summary of the Finding 

         On role duplication; The research findings clearly  indicates 

that ,7.20% of the total respondents generally  disagree that role 

overlap exists between county and National Government staff,  

77.80% of the total respondents were in agreement that role 

duplication exists in the structures of the devolved units in 

Nyamira county. According to Obuya (2011)the structures of the 

county government and that of former provincial administration 

have overlapping mandate which is consistent with the findings of 

this study that still responsibilities of various ties of government 

overlap. Further as left out by other scholars the research findings 

on the effects of duplication of duties between the county and 

National Government employees indicated that, 62.10% of the 

total respondents agreed that duplication of tasks reduces 

efficiency, 51.00% agreed that it increases level of bureaucracy, 

54.20% agreed that workers take long in accomplishing assigned 

tasks, 59.50 % agreed that duplication contributes to workforce 

absenteeism ,62.80 % agreed that duplication increases budget 

constraints on paying extra salaries,56.20 % agreed that 

duplication leads to underutilization of work force, and final 56.80 

% agreed that duplication contributes to lack of cooperation 

among the officers of County and National Government.  

         These aspects which are a result of role duplication 

contribute to the provision of substandard service by the county. 

Therefore in respect of the misaligned responsibilities the roles 

and responsibilities of key institutions within the devolved units 

need to be redefined, in light of the principles of devolution 

towards enhancing proper coordination of devolved service and 

responsibilities. 

 

5.2 Conclusion 

         This study gives an important insight on the key issues 

facing the Nyamira county Government in provision of improved 

services to its people. The socio-economic service delivery 

challenges identified in the course of this study may not have been 

exhaustively pointed out by the research participants involved. 

However, these were the most demanding ones that seriously 

affected the capacity and quality of service provision by the 

Nyamira County Government, not forgetting that the devolved 

units provide a unique frame work to streamline the quality of 

public service provision in Kenya. 

 

5.3 Recommendation 

         Clearly demarcating the roles of county staff from those of 

National Government to avoid blame game on who is responsible 

in provision of a specific service. This can be done through 

legislation of policies that redistribute responsibilities between 

National and CGs by involving the county and the bi-cameral 

Kenyan parliaments. Further the counties to avoid employing 

more staff to serve at the same capacity as the ones inherited by 

the defunct local authorities and are already working in the county. 
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Abstract- Stock markets can be considered as the place where stocks are exchanged. Most of the investors prefer to invest their money 

in stock markets. The purpose of current study is to examine factors influencing individual investment decisions in Colombo Stock 

Exchange. Accounting information, neutral information and advocate recommendation were identified as independent variables and 

Dependent variable is the individual investment decisions in Colombo Stock Exchange. Data was collected from 150 individual 

investors who actively participate in Colombo Stock Exchange in the year of 2020 via a standard questionnaire. Collected data were 

analyzed by using inferential statistics such as correlation and regression statistics. Finding revealed that both neutral information and 

advocate recommendation influence the individual investment decision but they do not much consider about accounting information. 

Finally, concluded that respondents were not so rational when they get investment decisions. Therefore, brokerage firms are advised to 

pay their attention on communicate reliable information with their clients.  

 

Keywords- Accounting information, Advocate recommendation, Colombo Stock Exchange, Individual Investors, Neutral information 

 

1. Introduction 

Generally, people are acting as two parts called as investors and savers. Based on their level of knowledge, they tend to invest their 

savings in different investing methods. Among various kind of investments methods, most of the investors like to invest money 

directly in the stock market without investing their money in savings accounts (Rathnayaka et al., 2014). Stock Exchange, also known 

as Stock Market, is the place where securities are exchanged. There are many investment products available in stock markets ranging 

from bonds to options (Das, 2012). Securities include stocks, bonds and other currency trading (Capital Market Authority, 2013).  The 

purpose of stock markets is to collect funds from individuals and institutions and provide them to industries and businesses (Akbar et 

al., 2016). In real world, individuals behave irrationally when they get economic decision (Hede, Financial Decision Making & 

Investor Behaviour, 2012). Generally they get their financial decisions according to their own perspectives. Based on that the 

behavioral finance has been get into consideration all over the world. When consider about the investors in the society, they can be 

classified as institutional and retail investors. Retail investors, also known as individual investors, are the main role in the market and 

the examination of them is required for academic and professional purposes (Akbar et al., 2016). Individual investors can be differ 

from each other and therefore they get different investment decisions. Investment decisions of individuals involves with the choice of 

commit funds to gain expected flow of benefits in future. It is an activity of selection after proper evaluation of all relevant alternatives 

(Kengatharan & Kengatharan, 2014). As mentioned above, there are two types of investors in the economy called as institutional and 

individual. Within the study, researcher focus only on individual investors’ behaviour in stock market investments. There may be 

number of factors that affects to the decisions of individual investors and it is very important to investigate what are the psychological 

factors that influencing individuals. Therefore, present study tries to identify the factors influencing on individual investment decisions 

in CSE.  

 

2. Research Questions 

I. Does the factors relating to accounting information influence the individual investment in CSE? 

II. Does the factors relating to neutral information influence the individual investment in CSE? 

III. Does the factors relating to advocate recommendation influence the individual investment in CSE? 

3. Objectives of the Study 

 

Main Objective 

The main objective of this research is to examine factors influencing individual investments in CSE. 

Sub Objectives 

 To investigate how accounting information affect to individual investment in CSE. 
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 To investigate how neutral information affect to individual investments in CSE. 

 To investigate how advocate recommendation affect to individual investments in CSE. 

 

4. Literature Review 

Among various kind of investments methods, most of the investors like to invest money directly in the stock market without investing 

their money in savings accounts (Rathnayaka et al., 2014). Investment decision process deals with broader range of factors. Before 

making decisions, investors should analyze investment factors carefully using reasonable business knowledge and should evaluate all 

the factors available in the market, instead of considering only one factor (Jagongo & Mutswenje, 2014). In addition to accounting 

information, investment decision can be affected by several factors such as market characteristics and personal profiles (Jagongo & 

Mutswenje, 2014). Other than that, Gunathilaka (2014) has revealed that the individual investors can be influenced by many factors 

including firm related components, macro environment variables and investors’ psychological factors. In other hand investors do their 

investment analysis based on fundamental analysis, technical analysis and their own judgements (Jagongo & Mutswenje, 2014). 

According to Akbar et al., (2016) have studied on factors influencing individual decision making in Islamabad Stock Market and 

findings revealed that there is a positive significant relationship among advocate recommendation, neutral information and classical 

wealth maximization towards individual investment decisions. Jagongo and Mutswenje (2014) examined factors influencing 

investment decision relating to individual investors at Nairobi Security Exchange and recommended that the individuals should 

analyze the investment factors carefully by the reasonable business understanding before getting an investment decision. In recent 

past, Ahmad (2017) has examined on individuals’ investment behaviour in Pakistan financial market and mainly addressed on 

Karachchi Stock Exchange and Islamabad Stock Exchange. According to the results of the study accounting information is most 

significant factor among all five categories while least influential category was the personal financial needs. Ikeobi and Jat (2016) 

evaluated their study to identify fundamental factors which influence individual investment in Nigerian capital market. Findings of the 

study showed that accounting information and company growth potential has large influence on individual investment in Nigerian 

Capital Market.  

 

Most of the researchers have measured accounting information in order to evaluate factors influencing individual investments 

(Ahmad, 2017) Generally, investors use accounting information derived by financial statements and the firm’s financial position 

(Iqbal & Usmani, 2009). Behavioural finance researchers have done their study based on same dimensions to evaluate the variable of 

accounting information. The dimensions of accounting information were consisted with condition of financial statement, expected 

cooperate earnings, expected cooperate dividends, affordable share price, and past performance of stock, stock marketability and 

dividend paid (Merikas et al., 2011). Merikas et al. (2011) highlighted that the experienced stock holders trust on accounting 

information of the company rather than other things. They mainly consider about the expected cooperate earnings, conditions of 

financial statement and firm status in the industry. Bashir et al. (2013) suggested that all the dimension of accounting information have 

somewhat influence of investment decisions of individual investments. Specifically, according to their study, dividends paid by the 

firm is much important than other dimensions towards the investment decisions. Least influential dimension of accounting information 

was conditions of financial statements. According to Mweu and Omwenga (2017) conclude that accounting information positively 

impact to the investors’ decision making process. Ikeobi and Jat (2016) has measured accounting information under dimensions 

namely expected bonus issues, historical dividend pay-out, future dividend, past performances, projected earnings per share. The 

findings of the study reveal that it is required to ensure that investors have access to get information of particular organisation. Further, 

study has recommended that decision makers of the organisation should provide timely information relating to the organisation which 

investors can use for investment purpose. 

 

According to Bashir et al. (2013) revealed that neutral information significantly impact to individual investment decision making 

process. Among the dimensions measured relating to neutral information, government holding was the most influencing dimension. 

Individual investors do not pay their much attention on information obtained from internet when they get their investment decisions. 

Akbar et al., (2016) showed that there is a significant impact between advocate recommendation and individual investment decisions. 

Accordingly many of the researchers have evaluated advocate recommendations by considering dimensions of brokerage house 

recommendation, family member opinion, friend or co-worker opinion, and recommendation of firm’s majority stockholder (Merikas 

et al 2011; Ahmad, 2017). Among those dimensions broker recommendations have significant influence toward individual investors’ 

decisions and family member opinions have least influence toward investment decisions (Ahmad, 2017). According to Bashir et al 

(2013) revealed that advocate recommendations have least influence on individual investment decision. According to results of the 

study, individuals pay their attention on family member opinions and friends’ opinion than broker recommendations. They do not 

consider about opinions of firms’ majority stockholders when compared to the broker, family and co-workers’.  

 

5. Conceptual Framework 

For the investigation of current study, dependent variables and independent variables are used. To develop the conceptual 

framework, accounting information, neutral information and advocate recommendation are considered as independent variables 
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while individual investment decisions is considered as dependent variable. According to the conceptual frame work, individual 

investment depends on Accounting Information, Neutral Information and Advocate Recommendation.  

 

 

Figure 1: Conceptual Framework 

 

 

6. Hypotheses 

 

H1: There is a significant influence of accounting information on individual investment decision. 

H2: There is a significant influence of neutral information on individual investment decision. 

H3: There is a significant influence of advocate recommendation on individual investment decision. 

 

7. Population, Sample, Data Collection and Research Model 

 

In current study, target population include individual investors registered in brokerage firms of CSE. Based on convenience sampling 

technique 150 amount of investors registered in brokerage firms of CSE were selected as the sample to implement the study. Data 

were collected from the questionnaire which consists with five point Likert scales. Questions were presented base on two parts to 

gather information. First part was to gather basic information relating to investors and second part was to gather information relating 

to what are the factors influencing individual investment in CSE. Model for the study is represented follows. 

𝐼𝐼𝐷 = 𝛽0 +  𝛽1(𝐴𝐼) +  𝛽2(𝑁𝐼) +  𝛽3(𝐴𝑅) +  𝜀 

IID - Individual Investment Decision 

AI - Accounting Information 

NI - Neutral Information 

AR - Advocate Recommendation 

 

8. Data Analysis 

 

8.1 Reliability Analysis 

 

Table 1: Results of Reliability Analysis 

 

Variable Cronbach's Alpha No. of items 

Accounting Information 0.823 7 

Neutral Information 0.875 7 

Advocate Recommendation 0.807 5 

 Investment Decision 0.759 3 

Source: Survey Data, 2019 

 

 Cronbach’s Alpha value of each variables are more than 0.7. So, it implies the internally consistency of variables. 
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8.2 Descriptive Analysis  

Table 2: Results of Descriptive Analysis 

 

N Minimum 

Maximu

m Mean 

Std. 

Deviation 

Statistic Statistic Statistic Statistic Statistic 

Accounting Information 150 1.86 5.00 3.705 .719 

Neutral Information 150 1.43 5.00 3.991 .747 

Advocate Recommendation 150 2.20 5.00 3.796 .745 

Investment Decision 150 2.00 5.00 4.033 .758 

Source: Survey Data, 2019 

 

 Results of descriptive statistics shows that the mean value of each variables are close to Likert scale 4. Therefore, it implies 

that all the variables are in “agree” level. Highest standard deviation is 0.758 and it represent by investment decision. 

Therefore, it can be considered as investment decisions are more deviated than other variables. In other hand lowest standard 

deviation is 0.719 and it belongs to accounting information. Therefore, accounting information are not much deviated.  

 

8.3 Correlation Analysis 

 

Table 3: Results of Correlation Analysis 

 

Correlations 

 Accounting 

Informatio

n 

Neutral 

Information 

Advocate 

Recommendatio

n 

Investment 

Decision 

Accounting 

Information 

Pearson 

Correlation 

1    

Sig. (2-tailed)     

Neutral 

Information 

Pearson 

Correlation 

.624** 1   

Sig. (2-tailed) .000    

Advocate 

Recommendat

ion 

Pearson 

Correlation 

.646** .707** 1  

Sig. (2-tailed) .000 .000   

Investment 

Decision 

Pearson 

Correlation 

.456** .634** .585** 1 

Sig. (2-tailed) .000 .000 .000  

**. Correlation is significant at the 0.01 level (2-tailed). 

 According to results of correlation analysis, there is significance positive correlation between accounting information, neutral 

information, and advocate recommendation with individual investment decisions. 

 

8.4 Regression Analysis 

 

Table 4: Results of Regression Analysis 

 

Model Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

B Std. 

Error 

Beta 

1 (Constant) 1.184 .282   4.197 .000 

Accounting 

Information 

.009 .090 .008 .095 .924 

Neutral Information .445 .094 .438 4.756 .000 

Advocate 

Recommendation 

.275 .096 .270 2.864 .005 

 R Square .440     

 Adjusted R Square .428     

 F 38.229     
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 Sig. 0.000b     

a. Predictors: (Constant), Advocate Recommendation, Accounting Information, 

Neutral Information 

b. Dependent Variable: Investment Decision 

 

 

 R square value is 0.440. It implies that the 44% of variation in investors’ decisions is depend on factors considered in this 

study. Further, significance value is 0.000 at 0.05 significance level. It implies that the model is significance at 0.05 level of 

significance level.  

 According to regression results, Significance value of accounting information is 0.924. It indicates that there is an 

insignificant relationship between accounting information and individual investment decision. Further, significance value of 

neutral information and advocate recommendation are 0.000 and 0.005 respectively. It indicates that both variables have 

significantly influence toward investment decision. 

 

8.5 Hypotheses Testing 

Table 5: Results of Hypotheses Testing 

 

Hypotheses 
Regression 

Result 
Result Accept/Reject 

H1: There is a significant influence of accounting 

information on individual investment decision. 

Positive 

Insignificant 
(0.924>0.05) Rejected 

H2: There is a significant influence of neutral 

information on individual investment decision. 

Positive 

Significant 
(0.000<0.05) Accepted 

H3: There is a significant influence of advocate 

recommendation on individual investment 

decision. 

Positive 

Significant 
(0.005<0.05) Accepted 

 

9. Conclusion 

 

Sri Lanka is an emerging economy in Asia with different ethnicity and many cultural characteristics similar to other Asian countries. 

In this study researcher focused the investigation of factors influencing individual investment in CSE. Therefore, researcher mainly 

considered about accounting information, neutral information and advocate recommendation in order to find out what are the most and 

least influencing factors towards individual investment in CSE. Accordingly accounting information, neutral information and advocate 

recommendation considered as independent variables while individual investment decision considered as dependent variable. To have 

a conclusion, entire investigation is carried out based on 150 amount of investors who currently engage in stock market transactions. 

According to the research objectives, researcher is identified that there is a positive relationship of accounting information, neutral 

information, and advocate recommendation with individual investment in CSE. But only neutral information and advocate 

recommendation have influence toward investment decisions and they do not much consider about accounting information when they 

get their investment decisions. Therefore, it can be conclude that above mentioned three variables are positively engage with 

investment decisions but only neutral information and advocate recommendation have significant influence on investment decision in 

CSE. Accordingly, objectives of the current study were full filled and it can be conclude that individual investors are not so rational 

when they are making their investment decisions. Because, the results described that the individuals concern more on neutral 

information and advocate recommendation than accounting information 
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Abstract- Palynological analysis was carried on ditch cutting 

samples obtained from well ‘LW’ (6,730 - 8,990 ft.) located 

within the Greater Ughelli Depobelt of the Niger Delta Basin. 

Lithostratigraphic study revealed four main lithofacies (sandy 

shale, shale, siltstone and sand). Three informal palynological 

zones were established on the basis of First and Last downhole 

occurrences of palynomorph marker species. The 

paleoenvironment of deposition was inferred to be marginal 

marine with frequent freshwater incursion, while the age was 

also inferred to be early Miocene. 

Index Terms- Lithofacies, Marine, Paleoenvironment, 

Palynomorph. 

I. INTRODUCTION 

Due to the enormous hydrocarbon potential of the Niger Delta 

Basin, it has become a beehive of exploration activities since the 

first discovery of hydrocarbon in 1956. Several palynological 

studies have been carried out in order to lower exploration risks 

and also solve quite a number of chronological, facies and 

paleoenvironmental issues. Previous authors (Asadu and Ofuyah, 

2017; Lucas and Fregene 2017; Aturamu et.al, 2015; Oloto and 

Promise., 2014; Soronnandi-ononiwu et.al, 2014; Olotu et.al, 

2014; Obiosio 2013;  Ajaegwu et.al, 2012; Adebayo et.al, 2012; 

Obaje, 2013; Barreda et al., 2009; Oloto, 1994; Mebradu, 2000; 

Ojo and Adebayo, 2001; Adeniran 1997;  Ojo and Salami, 1992; 

Morley et.al, 1993;  Gemeraad et.al, 1968; Oboh et.al, 1992; 

Evamy et. al., 1978)  have provided relevant information and laid 

the required foundation for detailed palynological studies of the 

Niger Delta Basin.  

This study will attempt to build upon already laid foundation and 

contribute to existing information. Effort will be made to provide 

a lithostratigraphic framework, establish local biozonation, 

deduce the paleoenvironment of deposition and date 

palynomorph assemblages recovered from the studied well.  

Location of Study 

The study well pseudo-named “LW” (6,730 to 8,990 ft.) lies 

between Latitudes 5°00’’N to 6°00’’N and Longitudes 5°00"E to 

6°00"E. It is situated in the Greater Ughelli Depo-Belt of the 

Niger Delta Basin, and was drilled by the Nigerian Petroleum 

Development Company (NPDC), a subsidiary of Nigerian 

National Petroleum Corporation (NNPC).  

Geology of the Niger Delta Basin 

The Niger Delta Basin is a prograding depositional complex 

located in Southern Nigeria. It is bounded in the West by the 

Benin flank; the subsurface continuation of the West Africa 

shield, in the East by Calabar flank; the subsurface continuation 

of the Oban massif, to the North by Abakaliki and the post-

Abakaliki (Anambra basin); and to the South by the Atlantic 

Ocean (Murat, 1972). Due to subsidence and deposition, a 

succession of transgressive and regressive sequence advanced 

south-west of the Niger Delta Basin (Oomkens, 1974) which 

resulted in the deposition of between 9,000m to 12,000m thick 

transgressive/regressive sequences similar to the Gulf Coast 

Tertiary section in the United States of America (Curtis, 1970). 

Detailed information about the origin, geomorphology, tectonic 

setting, structural pattern, stratigraphy and depositional 

environment of the Niger Delta Basin has been provided by 

various authors (Reijers, 2011; Lehner and De-Ruiter, 1977; 

Kulke, 1995; Doust and Omatsola, 1990; Stacher, 1995; Michelle 
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et al., 1999; Damuth, 1994; Mascle et al., 1973; Short and 

Stauble, 1967). 

II. MATERIALS AND METHODS 

Twenty five (25) ditch cutting samples were analyzed texturally, 

lithologically and palynologically. Well data was also provided 

and digitalized using the Schlumberger Techlog software. 

Sample Preparation 

The samples were disaggregated to a grain size of 4mm and 

transferred into a beaker which was already labeled according to 

the sample depths. Hydrofluoric acid was used to treat the 

samples in order to isolate the fossils from rock fragments. 

Thereafter, the samples were placed in a water bath, stirred 

frequently and passed through a mesh size of 106µm and 200µm 

to separate the residual rock fragments from the finer 

disaggregated materials. The filtrate obtained was then washed 

thoroughly with water using a 10µm mesh sieve and stained with 

safranin in a mild alkaline medium before transferring them to 

well labeled glass tubes for storage. 

Slide preparation and mounting 

The stained samples were subsequently diluted, washed with 

water and transferred into a glass tube. Two (2) drops of diluted 

glue solution was added, and then a small quantity was pipetted 

out on a clean dry cover slip and allowed to dry on a hot plate 

heated to 100oc with Canada balsam smeared on its lid. The dried 

cover slip was then stucked to the slide, pressed uniformly to 

avoid air bubbles and then allowed to dry. The prepared slide 

was cleaned, labeled and stored for analysis.  

III. RESULTS AND DISCUSSIONS 

Lithostratigraphy 

The Lithologic description of the studied well section was carried 

out by analyzing ditch cuttings and log signatures. This was done 

to identify their litho-type and physical properties (colour, grain 

size, shape, roundness, degree of sorting, fracture, induration, 

fissility, degree of cementation, organic content). Gamma ray log 

was used to identify lithologic trends where ditch cuttings were 

not available (the digitalized well log section is shown in the 

Appendix). Four lithofacies were recognized: Sandy shale, Shale, 

Siltstone, and Sand (Fig.’s 1a and b). 

 Sandy Shale units  

Light grey, fine to medium grain sizes, sub-blocky to blocky, 

firm-hard, moderate to well cemented and encountered at the 

following depths: 6730-6775ft; intercalated with sand at 7090-

7510ft, 7880-7910ft, 7990-8050ft, 8260-8320ft, 8450-8470ft and 

8935-8960ft. The thickest unit is 80ft at 7120-7200ft.  

 Shale units 

Laminated mud rock, dark grey, sub-blocky to blocky, 

moderately hard to very hard and moderate to well cemented. 

Encountered at the following depths: 6970-7060ft, 7520-7540ft, 

7740-7750ft, 7780-7795ft, 8150-8260ft, 8320-8360ft, 8470-

8710ft and 8760-8870ft. The thickest shale unit is 240ft.  

 Siltstone unit 

Light grey, very fine to fine grains, rounded, gritty, moderate to 

well sorted and moderately cemented. It is 30ft thick and 

encountered at depths 7670-7700ft.  

 Sand unit 

Off-white, fine to coarse grain sizes, moderate to well sorted, 

sub-rounded to rounded. The sand units were encountered at the 

following depths: 6840-6930ft, 7060-7475ft (Thin sands 

interbedded within thick sandy shale), 7540-7660ft, 7800-7900ft, 

8050-8150ft, 8360-8450ft, 8710-8745ft and 8870-8930ft. 

thickest sand unit is 120ft.   

Palynological Abundance and Distribution  

The dominant palynomorphs recovered were the miospores 

found mainly at the lower part of the well (Table 1). Fungal 

spores were also abundant almost throughout the entire well 

section. Freshwater algae (Botrycoccus brauni) was highly 

recovered while Dinoflagellates cyst and foraminifera test linings 

were poorly represented. The percentage abundance curve and 

palynomorphs distribution chart is shown in Fig. 2 and Fig. 3. 
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Fig.1a: Litholog of Well LW 

SAMPLE 

FORMATION DEPTH LITHOLOGY INTERVAL DESCRIPTION

6730 Sandy Shale: l ight grey, sub-blocky, firm, moderately cemented

6760 Sandy Shale: l ight grey, sub-blocky, firm, moderately cemented

6790 Sandy Shale: l ight grey, sub-blocky, firm, moderately cemented

6820

6850

6880 Sandstone: off-white, medium-coarse grains, subrnd-rounded, moderately sorted

6910

6940

6970

7000 Shale: dark grey, fissile, sub-blocky, moderately hard, non calcareous

7030

7060

7090

7120

7150 Sandy Shale: l ight grey, sub-blocky, firm-hard, moderately cemented

7180

7210

7240

7270

7300 Sandy Shale: l ight grey, sub-blocky, firm-hard, moderately cemented

7330

7360

7390

7420 Shaly Sand with sand intercalations, off-white, moderately cemented 

7450

7480

7510 Sandy Shale: l ight grey, sub-blocky, firm, moderately cemented

7540 Shale: dark grey, fissile, sub-blocky, hard, non calcareous

7570

7600 Sandstone: off-white, medium-coarse grains, subrnd-rounded, moderately sorted

7630

7660

7690 Siltstone: off-white, very fine-fine grains, rounded, gritty, moderately-well sorted

7720 Siltstone: off-white, very fine-fine grains, rounded, gritty, moderately-well sorted

7750

7780

7810

7840

7870

7900 Sandy Shale: dark grey, sub-blocky, firm, moderately cemented

7930 Sandy Shale: dark grey, sub-blocky, firm, moderately cemented

7960

7990

8020 Sandy Shale: l ight grey, sub-blocky, firm, moderately cemented

8050

8080

8110 Sandstone: off-white, fine-medium grains, subrnd-rounded, moderately sorted

8140

8170

8200 Shale: dark grey, fissile, sub-blocky-blocky, moderately hard to hard, non calcareous

8230

8260

8290 Sandy Shale: dark grey, sub-blocky, firm-hard, moderately cemented

8320

8350

8380

8410 Sandstone: off-white, fine-medium grains, subrnd-rounded, moderately sorted

8440

8470 Sandy Shale: light grey, sub-blocky, firm-hard

8500 Shale: dark grey, fissile, sub-blocky-blocky, hard, non calcareous

8530 Shale: dark grey, fissile, sub-blocky-blocky, hard, non calcareous

8560 Shale: dark grey, fissile, sub-blocky-blocky, hard, non calcareous

8590

8620

8650 Shale: dark grey, fissile, sub-blocky-blocky, hard, non calcareous

8680 Shale: dark grey, fissile, sub-blocky-blocky, hard, non calcareous

8710

8740

8770 Shale: dark grey, fissile, sub-blocky-blocky, hard, non calcareous

8800

8830 Shale: dark grey, fissile, sub-blocky-blocky, hard 

8860

8890 Sandstone: off-white, medium-coarse grains, subrnd-rounded, moderately sorted

8920

8950 Sandy Shale: l ight grey, sub-blocky, firm, moderately cemented

8980 Sandy Shale: l ight grey, sub-blocky, firm, moderately cemented

9010 Shale: dark grey, fissile, sub-blocky-blocky, hard, non calcareous
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Fig.1b: Litholog of Well LW 

  

SAMPLE 

FORMATION DEPTH LITHOLOGY INTERVAL DESCRIPTION

6730 Sandy Shale: l ight grey, sub-blocky, firm, moderately cemented

6760 Sandy Shale: l ight grey, sub-blocky, firm, moderately cemented

6790 Sandy Shale: l ight grey, sub-blocky, firm, moderately cemented

6820

6850

6880 Sandstone: off-white, medium-coarse grains, subrnd-rounded, moderately sorted

6910

6940

6970

7000 Shale: dark grey, fissile, sub-blocky, moderately hard, non calcareous

7030

7060

7090

7120

7150 Sandy Shale: l ight grey, sub-blocky, firm-hard, moderately cemented

7180

7210

7240

7270

7300 Sandy Shale: l ight grey, sub-blocky, firm-hard, moderately cemented

7330

7360

7390

7420 Shaly Sand with sand intercalations, off-white, moderately cemented 

7450

7480

7510 Sandy Shale: l ight grey, sub-blocky, firm, moderately cemented

7540 Shale: dark grey, fissile, sub-blocky, hard, non calcareous

7570

7600 Sandstone: off-white, medium-coarse grains, subrnd-rounded, moderately sorted

7630

7660

7690 Siltstone: off-white, very fine-fine grains, rounded, gritty, moderately-well sorted

7720 Siltstone: off-white, very fine-fine grains, rounded, gritty, moderately-well sorted

7750

7780

7810

7840

7870

7900 Sandy Shale: dark grey, sub-blocky, firm, moderately cemented

7930 Sandy Shale: dark grey, sub-blocky, firm, moderately cemented

7960

7990

8020 Sandy Shale: l ight grey, sub-blocky, firm, moderately cemented

8050

8080

8110 Sandstone: off-white, fine-medium grains, subrnd-rounded, moderately sorted

8140

8170

8200 Shale: dark grey, fissile, sub-blocky-blocky, moderately hard to hard, non calcareous

8230

8260

8290 Sandy Shale: dark grey, sub-blocky, firm-hard, moderately cemented

8320

8350

8380

8410 Sandstone: off-white, fine-medium grains, subrnd-rounded, moderately sorted

8440

8470 Sandy Shale: light grey, sub-blocky, firm-hard

8500 Shale: dark grey, fissile, sub-blocky-blocky, hard, non calcareous

8530 Shale: dark grey, fissile, sub-blocky-blocky, hard, non calcareous

8560 Shale: dark grey, fissile, sub-blocky-blocky, hard, non calcareous

8590

8620

8650 Shale: dark grey, fissile, sub-blocky-blocky, hard, non calcareous

8680 Shale: dark grey, fissile, sub-blocky-blocky, hard, non calcareous

8710

8740

8770 Shale: dark grey, fissile, sub-blocky-blocky, hard, non calcareous

8800

8830 Shale: dark grey, fissile, sub-blocky-blocky, hard 

8860

8890 Sandstone: off-white, medium-coarse grains, subrnd-rounded, moderately sorted

8920

8950 Sandy Shale: l ight grey, sub-blocky, firm, moderately cemented

8980 Sandy Shale: l ight grey, sub-blocky, firm, moderately cemented

9010 Shale: dark grey, fissile, sub-blocky-blocky, hard, non calcareous
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Fig. 2: Palynomorphs abundance plot 

Pollen: Belskipollis elegans, Crassoretitriletes vanraadshooveni, 

Classopolis, Ctenolophonidites costatus, Echiperiporites estelae, 

Elaies guineensis, Longapertites marginatus, Magnastriatites 

howardi,  Monocolpites marginatus, Monocolpites sp., 

Monoporites annulatus,   Pachydermites diederixi, Proteacidites 

sp., Psilamonocolpites sp.,  Psilatricolporites sp., 

Psilastephanocolpites sp., Peregrinipollis nigericus, 

Praedapollis sp., Retibrevitricolpites protrudens, 

Retitricolporites irregularis,  Retitricolpites sp.,  Striatopollis sp., 

Striatricolpites catatumbus, Striamonocolpites sp., 

Racemonocolpites hians, Zonocostites ramonae.  

Spore: Achrosticum aureum, Cyathidites australis, Dualaidites 

laevigatus, Foveotriletes sp., Gemmamonoporites sp., 

Laevigatosporites sp., Polypodiaceoisporites sp., 

Psilatricolporites crassus, Sapotaceoidaepollenites, 

Stereisporites sp., and Verrucatosporites sp. 

 

Others: Fresh water algae (Botrycoccus Brauni), Dinoflagellate 

cyst, Foraminifera wall lining, Fungal spores. 

Palynological Zonation  

Three (3) informal palynological zones (L1 to L3) were 

established based on the stratigraphic distribution of the 

palynomorphs. Emphasis was placed on Last Downhole 

Occurrence (LDO), First Downhole Occurrence (FDO) and the 

abundance of palynomorphs markers species (Table 2). 

 L3 Zone - (6730ft – 6775ft) 

Age: Early Miocene 

The base of this informal zone was marked at 6775ft from where 

sampling commenced with First Downhole Occurrence of 

Sapotaceoidaepollenites sp. and a P600 subzone. P680 index 

marker species (Pachydermites diederixi) was also recorded at 

6745ft. This zone was further characterized by presence of 

Polypodiaceoisporites sp., Verrucatosporites sp., Zonocostites 

ramonae, Peregrinipollis  
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 Fig. 3: Palynological distribution chart 
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nigericus, Dualaidites laevigatus, Striatricolpites catatumbus, 

Retistephanocolporites sp., Racemonocolpites hians and 

Longapertites marginatus. Lower counts of miospores were 

recorded compared to other zones within the well section. 

Freshwater algae (Botrycoccus brauni) and fungal spores were 

also recorded.  

 L2 Zone - (7280ft – 8285ft) 

Age: Early Miocene 

The base of this zone was defined by the occurrence of index 

fossil (Magnastriatites howardi) at 8285ft while the near top 

section was defined by the presence of Crassoretitriletes 

vanraadshooveni at 7520ft; both are P600 species and belong to 

subzones P670 and P680 index marker species respectively.  The 

co-occurrence of Dualaidites laevigatus, Praedapollis sp., 

Longapertites marginatus, Psilatricolporites crassus, 

Gemmamonoporites sp., Verrucatosporites sp and Acrostichum 

aureum also helped in characterizing this zone. Moreover, 

Zonocostites ramonae, fungal spore and Botrycoccus brauni 

were recorded in significant quantity.  Low counts of 

foraminifera wall lining and a single record of dinoflagellate cyst 

was recorded in this zone.  

 L1 ZONE - (8460ft – 8990ft) 

Age: Late Oligocene – Early Miocene 

This informal zone was defined by the Last Downhole 

Occurrence of P600 and subzone P650 index marker species 

(Praedapollis sp.) at 8520ft with abundance of 

Gemmamonoporites sp. The occurrence of Zonocostites 

ramonae, Verrucatosporites sp., Laevigatosporites sp., 

Psilatricolporites crassus, Longapertites marginatus, 

Acrostichum aureum and Belskipollis elegans also helped to 

characterize this zone. Palynomorphs increased the most both in 

abundance and diversity within this zone. No dinoflagellate cyst 

was recorded but foraminifera wall lining had a spot count, while 

Botrycoccus brauni and fungal spores were recorded in 

significant quantity.    

  

 

 

 

 

Table 1: Palynomorphs abundance  

 

Age determination  

The age of the stratigraphic section under study was inferred 

based on identified age diagnostic pollen and spore marker 

species according to the zonation schemes of Evamy et al., 

(1978) and Germeraad et al., (1968). Presence of Magnastriatites 

howardi, Crassoretitriletes vanraadshooveni and Pachydermites 

diederixi in the upper section and the abundance of P600 

Gemmamonoporites sp. and Last Downhole Occurrence of 

Praedapollis sp. in the lower section of the well section was used 

to infer an Early Miocene age (Fig.3).  

DEPTH POLLEN SPORES ALGAE FUNGAL SPORE DINOCYST FORAM WALL LINING TOTAL 

6730 6 5 2 1 0 0 14

6745 5 3 2 1 0 0 11

6760 8 3 2 0 0 0 13

6775 1 3 0 0 0 0 4

7280 2 0 0 0 0 1 3

7505 7 10 0 3 0 0 20

7520 2 4 3 4 0 1 14

7670 4 1 0 1 1 0 7

7685 1 0 1 0 0 0 2

7700 3 1 3 3 0 0 10

7880 5 2 3 1 0 0 11

7895 5 5 0 1 0 1 12

7925 4 3 1 1 0 0 9

8270 3 8 0 2 0 0 13

8285 1 1 0 2 0 0 4

8460 6 4 2 3 0 0 15

8475 2 1 0 0 0 0 3

8490 6 3 2 0 0 0 11

8505 1 5 2 1 0 0 9

8520 5 3 1 0 0 0 9

8650 16 13 0 3 0 0 32

8665 0 14 2 0 0 1 17

8960 14 7 0 4 0 0 25

8975 10 8 3 1 0 1 23

8990 1 4 0 1 0 0 6
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Table 2: Palynological zones identified in LW-Well 
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1. Foraminifera wall lining. 2. Verrucatosporites sp. 3.Monocolpites sp. 4. Sapotaceoidapollenites sp. 5. Polypodiaceoisporites sp.              

6. Cyathidites sp.7. Crassoretitriletes vanraadshooveni 8. Gemmamonoporites sp. 9. Proxapertites operculatus 10. Peregrinipollis 

nigericus  11. Retibrevitricolporites protruden  12. Striatopollis sp. 13. Dinoflagellate cyst  14 Botrycoccus brauni 15. Psilamonocolpites 

sp.16. Laevigatosporites sp. 17. Monocolpites marginatus. 18. Crassoretitriletes vanraadshooveni 19. Psilatricolporites crassus                       

20. Acrostichum aureum 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4: Some of the recovered palynomorphs 
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Paleoenvironment of deposition 

The studied well section was dominated by Zonocostites 

ramonae, Laevigatosporites sp, verrucatosporites sp, 

Achrostichum aureum, Longapertites marginatus 

Gemmamonoporites sp., Retritricolporites irregularis, 

Dualaidites laevigatus and Psilatricolporites crassus. The 

presence of Botryococcus brauni and fungal spores in moderate 

occurrence down the well suggests an environment indicative of 

freshwater input and proximity to coastal environment. Spot 

records of dinoflagellate cyst and foraminifera wall linings are 

indicative of marine environment. Therefore, the environment of 

deposition is inferred to be marginal marine with frequent 

freshwater incursion.  

IV. CONCLUSION 

Four lithofacies were recognized (Sandy shale, Shale, Siltstone, 

and Sand). The dominant palynomorphs recovered were the 

pollens and fungal spores found predominantly in the upper part 

of the well section. Freshwater algae (Botrycoccus brauni) was 

moderately present; while Dinoflagellates cyst and foraminifera 

test linings were poorly represented. The flora assemblage 

correlates with the Crassoretitriletes Vanraadshooveni Zone 

which also correlates with P600 Zone further subdivided into 

three subzones namely; P680, P670-680 and P650. 

Based on the identified age diagnostic pollen and spore markers 

species, the age of the stratigraphic section was inferred to be 

Early Miocene. From the study of the assemblages, deposition in 

a marginal marine setting, most likely an estuarine environment 

which receives sediments from both freshwater and brackish 

sources accompanied by frequent fresh water incursion can be 

inferred.  

V. REFERENCES. 

Adebayo, O.F., Orijemie, A.E., and Aturamu, A.O. (2012). Palynology of Bog-1  

Well, Southeastern Niger Delta Basin, Nigeria. International Journal 

of Science and Technology. Vol. 2(4). 

Adeniran, B.V., (1997). Quantitative Neogene planktic foraminifera  

biostratigraphy of Western Niger Delta, Nigeria. Nigerian Association 

of Petroleum Explorationists Bulletin. 12: (10) 54-59. 

Ajaegwu, N.E., Odoh, B.I., Akpunonu, E.O., Obiadi I.I. and Anakwuba, E.K  

(2012). Late Miocene to Early Pliocene Palynostratigraphy and 

Palaeoenvironments of ANE-1 Well, Eastern Niger Delta, Nigeria. 

Journal of Mining and Geology. 48(1) 2012. 31-35. 

Asadu, A.N., and Ofuyah, W.N. (2017). Palynological Investigation of  

Oligocene-Lower Miocene sediments in Well Z, offshore Niger Delta 

Basin, Nigeria. Journal of Applied Geology and Geophysics. Vol 5 

(3). 14-20. 

Aturamu, A.O., Ojo A.O., Adebayo O.F., and Akinyemi S.A (2015).  

Palynostratigraphy  Analysis of the Agbada formation (NEP-1 

Well)  Offshore, Eastern Niger-Delta basin, Nigeria. British 

Journal of Earth Sciences Research.4. (1): 38-42. 

Barreda, V., Palazzesia, L. and Marenssib, S., 2009. Palynological record of the  

Paleogene Río Leona Formation (southernmost South America): 

Stratigraphical and Paleoenvironmental implications. Review of 

Palaeobotany and Palynology, 154(1), 22-33.  

Curtis, D.M., (1970). Miocene deltaic sedimentation, Louisiana Gulf Coast, in  

Deltaic sedimentation- Modern and ancient: Soc. Econ. Paleontologist 

and Mineralogist Spec. Pub. 15, pp. 293-308. 

Damuth, J. E., (1994). Neogene gravity tectonics and depositional processes on  

the deep Niger Delta continental margin: Marine and Petroleum 

Geology, (11): 320– 346. 

Doust, H. and Omatsola, E., (1990). Niger Delta, in Edwards, J.D and  

Santogrossi, P.A. (eds), Divergent/passive margin basins, American 

Association of Petroleum Geologists Memoir (48): 201-239 

Evamy, D.D.J., Haremboure, P., Kamerling, W.A., Knaap, F., Molloy, A. and  

Rowlands, M.H., (1978). Hydrocarbon habitat of the Tertiary Niger 

Delta. American Association of Petroleum Geologists Bulletin 62: 1-

39. 

Germeraad, J.H., C.A. Hopping and J. Muller, (1968). Palynology of Tertiary  

sediments from tropical areas: Review of Paloebotany and 

Palynology, 6): 189-348. 

Kulke, H., (1995). Nigeria, in H. Kulke, ed., Regional petroleum geology of the  

world. Part II: Africa, America, Australia and Antarctica: Berlin, 

Gebruder Bornteaeger: 143-172. 

Lehner, P., and De Ruiter, P. A. C. (1977). Structural history of Atlantic margin  

of Africa: American Association of Petroleum Geologists Bulletin, 61: 

961– 981. 

Lucas, F.A., and Freghene, T.J. (2017). Palynological Zonation of Oligocene to  

Early Miocene Sediments of Greater Ughelli Depobelt, Niger Delta 

Basin: J. Appl. Sci. Environ. Manage. Dec, 21 (7): 1341-1345. 

Mascle, J. R., B. D. Bornhold, and V. Renard, (1973). Diapiric structures off  

Niger delta: American Association of Petroleum Geologists Bulletin., 

(57): 1672-1678. 

Mebradu, S., (2000). Palynomorphs in Paleoenvironments of some East Niger  

Delta Sediments. Jour. of Biologic and Physical Sciences, 1, p. 83-97  

Ojo, A.O. and Adebayo, O.F., (2001). Miospore Biostratigraphy of the 

Agbada Formation in the Eastern, Niger Delta Basin. The Journal of 

Technoscience. 5, pp. 28-42  

Michelle L. W. T., Ronald R. C., and Michael E.B. (1999). The Niger Delta  

Petroleum System: Niger Delta Province, Nigeria, Cameroon, and 

Equatorial Guinea, Africa. United State Geological Survey. Denver 

Colorado: 4-70. 

Morley, R. J. and Richards, K. (1993). Gramineae cuticles: a key indicator of  

Late Cenozoic climatic change in the Niger Delta. Review of 

Palaeobotany and Palynology, (77): 119-127. 

Obaje, S.O., (2013). Sequence Stratigraphic Interpretation of Kafe-1 Field,  

Offshore Western Niger Delta, Nigeria. International Journal of 

Engineering Science Invention 2 (11): 20-30. 

Oboh, F. E. (1992). Middle Miocene Paleoenvironment of the Niger Delta.   

Palaeogeography, Palaeoclimatology, Palaeoecology, (92): 55-84. 

Ojo, A.O. and Salami M.B., (1992). Biostratigraphy of Niger delta (Abstracts)  

Nigerian. Mining and Geosciences Society Programme and Abstracts, 

volume xi, pp 121 – 142  

Oloto, I.N. 1994. Nigerian Maastrichtian to Miocene Dinflagellate and Miospore  

Biozonation – A Summary, Journal of Mining and Geology, 30(1), 

61-73.  

Oloto, I.N., Omoboriowo, A.O., and Soronnandi-Ononiwu, G.C. (2014).  

Palynology and Paleoenvironmental studies of Bende-1 well, 

Anambra and Niger Delta Basins, Nigeria. International Journal of 

Science Invention Today. 3(3). 259-270 

Oloto, I.N., and Promise, W., (2014). Biostratigraphic Study and 

 Paleoenvironmental  Reconstruction of Cores from offshore (South  

Western) Niger Delta, Nigeria.  International Journal of Scientific 

and Technology Research. (3): 21-35. 

Oomkens, E., (1974). Lithofacies relations in the Late Quaternary Niger Delta  

Complex.  Sedimentology (21): 195-222. 

Reijers, T.J.A. (2011). Stratigraphy and Sedimentology of the Niger Delta.

 Geologos, the Netherlands, 17(3): 133-162. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10167
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020              596 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10167    www.ijsrp.org 

Short, K.C. and Stauble, A.J., (1967). Outline geology of the Niger Delta.  

American Association of Petroleum Geologists Bulletin (51): 761-779. 

Soronnandi-Ononiwu, G.C., Omboriowo, A.O., Yikarebogha, Y., and  

Chiaghanam, O.I. (2014). Palynology and Paleoenvironmental study 

of Akukwa-1 well, Niger Delta and Anambra Basins, Nigeria. 

International Journal of Scientific and Technology Research. Vol 3 

(2). 

Stacher, P., (1995). Present understanding of the Niger delta hydrocarbon habitat,  

In Oti, M. N. and Postma, G., (eds). Geology of deltas: Rotterdam, 

A.A. Balkema: 257- 267. 

 

      

VI. APPENDIX 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10167
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020              597 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10167    www.ijsrp.org 

                                                  

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10167
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020              598 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10167    www.ijsrp.org 

 

AUTHORS 

First Author OLOYEDE, David Abiodun, B.Sc., (University of 

Ilorin), M.Sc., (University of Benin).  

Kingingdavid07@gmail.com 

 

Second Author – OMOREGBE Osagie Aret, OND, HND 

(Petroleum Training Institute), B.Sc., (University of Ibadan), 

M.Sc., (University of Benin) Pg. Dip. (Laser Petroleum 

Geoscience Centre).Omoregbeosagie88@gmail.com 

 

Correspondence Author – OLOYEDE, David Abiodun, 

Kingingdavid07@gmail.com. 07030079206 

 

 

 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10167
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020              599 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10168    www.ijsrp.org 

Role of Cardiotocography in Predicting Perinatal 

Outcome 

Dr Ambreen Qureshi 1, Dr Shagufta Rather 2, Dr Ufaque Muzaffar3, Dr Ulfat Shah4 

 
1Associate professor, Department of obstetrics & Gynaecology, GMC Srinagar 
2Associate professor, Department of obstetrics & Gynaecology, GMC Srinagar 

3Senior Resident , Department of obstetrics & Gynaecology, GMC Srinagar 
4Postgraduate, Department of obstetrics & Gynaecology, GMC Srinagar 

 

DOI: 10.29322/IJSRP.10.05.2020.p10168  

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10168  

 
Abstract- The aim of maternity care is the birth of a healthy baby 

to a healthy mother. Despite all efforts birth asphyxia occurs in 2 

per 1000 births in developed countries and is almost 10 times 

higher in developing countries.1 In order to assess the fetal 

wellbeing, several antepartum surveillance tests have been 

devised. The most commonly used surveillance method is 

Cardiotocography (CTG). This prospective observational study 

was conducted in the Post graduate department of Gynecology and 

Obstetrics of GMC Srinagar associated Lalla Ded Hospital over a 

period of one and a half year from December 2017 to August 2019. 

Two hundred and fifty one primigravidae with low risk 

pregnancies at term in early labour were subjected to admission 

CTG. They were followed during the course of labour and their 

mode of delivery and perinatal outcome was assessed. All women 

gave written and informed consent before being included in the 

study. This included Primigravidae with singleton term 

pregnancy, non-anomalous baby,with intact membranes admitted 

in early labour. The parameters that were studied were age of the 

patients, gestational age,CTG changes (According to FIGO 

criteria for CTG Interpretation),Presence of Meconium, cord 

around neck at the time of delivery,Mode of delivery, APGAR 

Score at 0, 1 and  5 Minutes and need for admission in NICU. CTG 

parameters studied were Fetal heart rate, Baseline variability, 

Accelerations and Decelerations. The cardiotocogram was 

interpreted as per FIGO guidelines. In our study, maximum 

number of women (64.14%) were in the age group of 25-30 yrs 

and  96(38.25%) women had gestational age of 40 weeks, 

followed by 39 weeks in 87(34.66%), 38 weeks in 41(16.33%) and 

37 weeks in 27(10.76%). 

          Out of total 251 women, 94 women (37.45%) had Cat 1 

CTG, 78 women (31.08%) had Cat 2 CTG and 79(31.47%) 

women had Cat 3 CTG. Of all these women 123(49%) delivered 

vaginally where as 128 (51%) delivered through Cesarean section 

(CS). In women with Cat 1 CTG (93.62%) delivered vaginally and 

6.38% were delivered by CS as 4 of them had non-progression of 

labour, 1 had meconium stained liquor and 1 had non-descent of 

head. In women with Cat 2 CTG no significant difference was seen 

in mode of delivery as 42.31% delivered by NVD and 57.69% by 

LSCS. In women with Cat 3 CTG almost all (97.47%) were 

delivered by LSCS.  However 2 of these women delivered 

vaginally while awaiting surgery. Thus, as the category of CTG 

changed from 1 to 3, the mode of delivery changed from NVD to 

LSCS and the results were statistically significant (Pearson Chi 

square = 144.5384; p<0.001). The most common indication for 

LSCS was non-reactive CTG in 77 cases (60.16%). In our study 

women with Cat 1 CTG, 96.81% had clear liquor. It was observed 

that in women with Cat 1 CTG majority (96.82%) of the newborns 

had a good APGAR score at “0-minutes” of birth. In newborns of 

women with Cat 1 CTG, none required NICU admission. Thus it 

was concluded that Pathological (cat 3) CTG at admission is 

associated with more cesarean deliveries for fetal distress, 

meconium stained liquor intraoperatively & with poor perinatal 

outcome. 

 

Index Terms- CTG, APGAR, meconium, Primigravidae, perinatal 

outcome. 

 

I. INTRODUCTION 

he aim of maternity care is the birth of a healthy baby to a 

healthy mother. All birth attendants strive towards this goal 

and try to prevent the disastrous consequences of birth asphyxia. 

However despite all efforts birth asphyxia occurs in 2 per 1000 

births in developed countries and is almost 10 times higher in 

developing countries.1 According to a WHO estimate, it is 

responsible for 4 million neonatal deaths yearly, representing 35% 

of Under 5 mortality. 2 Fetal asphyxia is a condition of disturbed 

gas exchange leading to progressive hypoxemia, hypercapnia and 

metabolic acidosis. The damage to the fetal brain is of utmost 

concern as it results in hypoxic-ischemic encephalopathy or 

intraventricular hemorrhage and can cause developmental, 

intellectual or physical disability.3 In order to assess the fetal 

wellbeing, several antepartum surveillance tests have been 

devised. The most commonly used surveillance method is 

Cardiotocography (CTG) which was developed by Hon in 1958.4 

Despite CTG having a considerable rate of false positive results 

and its evaluation being very subjective, it has many advantages. 

It is non-invasive, financially accessible, easy to operate and can 

be used in the absence of an obstetrician and in any hospital 

situation (outpatient care, delivery room, etc).5 It has no 

contraindications, findings can be documented and the state of the 

newborn evaluated by APGAR score, the existence of acidosis, 

hypoxic-ischemic encephalopathy and subsequent neuromotor 

development.6,7,8,9 

 

T 
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II. MATERIALS AND METHODS 

          This prospective observational study was conducted in the 

Post graduate department of Gynecology and Obstetrics of GMC 

Srinagar associated Lalla Ded Hospital over a period of one and a 

half year from December 2017 to August 2019. Two hundred and 

fifty one primigravidae with low risk pregnancies at term in early 

labour were subjected to admission CTG. They were followed 

during the course of labour and their mode of delivery and 

perinatal outcome was assessed. All women gave written and 

informed consent before being included in the study.  

          This included Primigravidae with singleton term pregnancy, 

non-anomalous baby,with intact membranes admitted in early 

labour. The parameters that were studied were age of the patients, 

gestational age,CTG changes (According to FIGO criteria for 

CTG Interpretation),Presence of Meconium, cord around neck at 

the time of delivery, Mode of delivery, APGAR Score at 0, 1 and  

5 Minutes and need for admission in NICU. 

A. CTG parameters studied 

 Fetal heart rate (Normal 110-160 bpm) 

 Baseline variability (Normal 5-25bpm), Absent-   

undetectable,  Minimal- ≤5bpm, Moderate- 6 to 

25bpm, Marked- ≥25bpm 

 Acceleration (Normal 2 or more): accelerations that peak 

at 15 bpm above baseline and last for at least 15 seconds 

within 20 minutes of beginning of test. 

 Decelerations (None); Decelerations are periodic, 

transient decreases in fetal heart rate (FHR), usually 

associated with uterine contractions. They are subdivided 

into four main types by their shape and timing in relation 

to uterine contractions. 

 Early decelerations 

 Late decelerations 

 Variable decelerations 

 Prolonged decelerations 

 Early decelerations are a result of increased vagal tone 

due to compression of the fetal head during contractions. 

A ‘gradual’ deceleration has a time from onset to nadir of 

30 seconds or more. Early decelerations begin and end at 

approximately the same time as contractions, and the low 

point of fetal heart rate occurs at the peak of the 

contraction. 

 Late decelerations are a result of placental insufficiency, 

which can result in fetal distress.  A ‘gradual’ 

deceleration has onset to nadir of 30 seconds or more. In 

contrast to early deceleration, the low point of fetal heart 

rate occurs after the peak of the contraction, and returns 

to baseline after the contraction is complete. 

 Variable decelerations are generally a result of umbilical 

cord compression and contractions may further compress 

a cord when it is trapped around the neck or under the 

shoulder of the fetus. They are defined as abrupt 

decreases in fetal heart rate, with less than 30 seconds 

from the beginning of the decrease to nadir of heart rate. 

The decrease in FHR is greater than or equal to 15 beats 

per minute, lasting greater than or equal to 15 seconds, 

and less than 2 minutes in duration. 

 

B. CTG Interpretation  

The cardiotocogram was interpreted as per FIGO guidelines  

 Category 1 (Cat 1): 

 Baseline rate 110-160 

 Baseline FHR variability-moderate 

 Late or variable decelerations- Absent 

 Early deceleration- Present or Absent 

 Acceleration- Present or Absent  

 Category 2 (Cat 2): FHR Includes all FHR tracing not 

categorized as Category 1 or Category 3. 

 Baseline Rate  

 Bradycardia not accompanied by absent baseline 

variability 

 Tachycardia  

Variability 

 Minimum baseline variability 

 Absent baseline variability with no recurrent deceleration 

 Marked baseline variability 

 

Acceleration 

 Absence of induced acceleration after fetal stimulation 

Deceleration  

 Recurrent variable deceleration accompanied by 

minimum or moderate baseline variability 

 Prolonged deceleration more than 2 but less than 10 

minutes 

 Recurrent deceleration with moderate baseline variability 

 Category 3 (Cat 3):  

It includes FHR tracing, Absent baseline FHR   variability and any 

of the following: 

a) Recurrent late decelerations 

b) Recurrent variable decelerations 

c) Bradycardia 

 

          Sinusoidal pattern ; it is a specific pattern described as 

smooth , sine wave-like undulating pattern with a cycle frequency 

of 3-5 beats per minute that continues for at least 20 minutes or 

more. The classical example of sinusoidal pattern is seen in cases 

of fetal anemia. 

 

III. RESULTS 

          In our study, maximum number of women (64.14%) were 

in the age group of 25-30 yrs and  96(38.25%) women had 

gestational age of 40 weeks, followed by 39 weeks in 87(34.66%), 

38 weeks in 41(16.33%) and 37 weeks in 27(10.76%). 

          Out of total 251 women, 94 women (37.45%) had Cat 1 

CTG, 78 women (31.08%) had Cat 2 CTG and 79(31.47%) 

women had Cat 3 CTG. Of all these women 123(49%) delivered 

vaginally where as 128 (51%) delivered through Cesarean section 

(CS).  

          In women with Cat 1 CTG (93.62%) delivered vaginally and 

6.38% were delivered by CS as 4 of them had non-progression of 

labour, 1 had meconium stained liquor and 1 had non-descent of 

head. In women with Cat 2 CTG no significant difference was seen 

in mode of delivery as 42.31% delivered by NVD and 57.69% by 

LSCS. In women with Cat 3 CTG almost all (97.47%) were 

delivered by LSCS.  However 2 of these women delivered 
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vaginally while awaiting surgery. Thus, as the category of CTG 

changed from 1 to 3, the mode of delivery changed from NVD to 

LSCS and the results were statistically significant (Pearson Chi 

square = 144.5384; p<0.001). (Table I) . 

 

Table I: Comparison of ctg with mode of delivery 

 

(Pearson Chi square = 144.5384; p<0.001) 

 

          The most common indication for LSCS was non-reactive 

CTG in 77 cases (60.16%) followed by meconuim stained liquor  

in 41 cases(32.03%) and non-progression of labour in 10 

cases(7.81%).( Table II) 

 

Table II: Tabulation of lSCS indications 

 

Indications Frequency Percentage 

Non Reactive 

CTG 

77 60.16% 

Non-

progression Of 

Labour 

10 7.81% 

Meconium 

Stained Liquor 

41 32.03% 

Total 128 100% 

 

          In our study women with Cat 1 CTG, 96.81% had clear 

liquor, 1.06% had meconium stained liquor and 2.13% had cord 

around neck at the time of delivery. In women with Cat 2 CTG, 

43.59% had clear liquor, 21.79% had cord around neck and 

34.62% had meconium stained liquor. In women with Cat 3 CTG, 

(56.96%) had meconium stained liquor, 36.71% had cord around 

neck and only 6.33% had clear liquor at the time of delivery.( 

Table III  

 

Table III:  Comparison of CTG with intra-operative findings 

 

CTG Intra-Operative findings Total 

Clear liquor Cord 

around 

neck 

Meconium 

stained 

liquor 

Category 

1 

91(96.81%) 2 

(2.13%) 

1(1.06%) 94(100%) 

Category 

2 

34 

(43.59%) 

17 

(21.79%) 

27 

(34.62%) 

78(100%) 

Category 

3 

5 (6.33%) 29 

(36.71%) 

45 

(56.96%)         

79 

(100%) 

( Pearson chi square = 143.8903; p<0.001.)   

 

          It was observed that in women with Cat 1 CTG majority 

(96.82%) of the newborns had a good APGAR score at “0-

minutes” of birth with only 3.19% newborns having an APGAR 

of <6. In women with Cat 2 CTG APGAR of<6 at “0-MINUTES” 

was seen in 15.38% of the newborns. In women with Cat 3 CTG 

36.71% newborns had an APGAR<6. ( Pearson Chi-square (4) 

=34.893; p<0.001)( Table IV) 

 

 

Table IV: Comparison between CTG and APGAR score at 0-minute, 1 minute  and 5 minute 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pearson Chi-square (4) =34.893; p<0.001 for APGAR at 0 minutes 

Pearson chi square (4) = 38.1239; p<0.001 for APGAR at 1 

minutes 

Pearson chi square (4) =28.0140; p<0.001 for APGAR at 5 

minutes      

While evaluating the APGAR Score at 1 minute it was seen that 

in women with Cat 1 CTG patients none of the newborns had a 

low APGAR score at ‘1-MINUTE” of birth while in women with  

 

 

 

 

CTG Freq  Mode of Delivery 

NVD LSCS 

Category 

1 

94 

(37.45%) 

88 

(93.62%) 

06 

(6.38%) 

Category 

2 

78 

(31.08%) 

33 

(42.31%) 

45 

(57.69%) 

Category 

3 

79 

(31.47%) 

2 (2.53%) 77 

(97.47%) 

Total 251 

(100.00%) 

123 (49%) 128 (51%) 

CTG 

 

APGAR 0 minute APGAR 1 minute APGAR 5 minute 

<6 6-8 >8 <6 6-8 >8 <6 6-8 >8 

CAT1 

n=94 

3 

(3.19) 

87 

(92.56) 

4 

(4.26) 

0 

(0.00) 

10 

(10.64) 

84 

(89.36) 

0 

(0.00) 

1 

(1.06) 

93 

(98.94) 

CAT2 

n=78 

12 

(15.38) 

65 

(83.33) 

1 

(1.28) 

1 

(1.28) 

21 

(26.92) 

56 

(71.79) 

0 

(0.00) 

3 

(3.85) 

75 

(96.15) 

CAT3 

n=79 

29 

(36.71) 

48 

(60.78) 

2 

(2.53) 

13 

(16.46) 

21 

(26.58) 

45 

(56.96) 

6 

(7.59) 

11 

(13.92) 

62 

(78.48) 

Total 

44 

(17.53) 

200 

(79.68) 

07 

(2.79) 

14 

(5.58) 

52 

(20.72) 

185 

(73.71) 

6 

(2.39) 

15 

(5.98) 

230 

(91.63) 
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Cat 2 CTG 1.28% newborns and in women with Cat 3, (5.58%) 

newborns had a low APGAR score at 1minute. Numbers in 

brackets represent percentage  

(Pearson chi square (4) = 38.1239; p<0.001) 

 

 

At “5-minutes” of birth low APGAR was seen in only 6 newborns 

(7.59%)  and all of them belonged to women with Cat 3 CTG.( 

Pearson chi square =28.0140 ; p<0.001) (Table IV) 

           In newborns of women with Cat 1 CTG, none required 

NICU admission, in newborns of women with Cat 2 CTG only one 

required NICU admission whereas in women with cat 3 CTG , 13 

newborns (16.45%) were admitted in NICU.( Pearson chi square 

(2) =20.757; p< 0.001)( Table V) 

 

Table IV : Comparison of CTG with NICU admission 

 

Pearson chi square (2) =20.757; p< 0.001 

 

IV. DISCUSSION 

          Our study was conducted over a period of one & a half years 

from December 2017 to August 2019, in the post-graduate 

Department of Obstetrics & Gynecology, GMC Srinagar at LD 

Hospital. This is the only tertiary care Obstetrics and Gynecology 

facility which caters to the whole Kashmir valley. During this 

period 50410 women were admitted in our hospital, and 34285 

deliveries were conducted. Of these, 19805 women delivered by 

LSCS and 14,480 women delivered vaginally. We studied 251 

primigravidae with low-risk pregnancies at term, after taking 

proper written consent. In our study, most of the women (64.14%) 

were in the age group of 25-30 years with a gestational age of 39 

to 40 weeks. 

           All the women in our study were subjected to admission 

Cardiotocography (CTG) which was interpreted as per the FIGO 

guidelines. Out of the total 251 women, 94(37.45%) had Cat 1 

CTG, 78(31.08%) had Cat 2 and 79(31.47%) had Cat 3 CTG. 

Similarly Bhartiya V (2016)10, reported  60% of the CTG traces 

of non-reassuring pattern, 37%  of reassuring pattern and 3% 

abnormal CTG traces. Our results also showed that most of the 

patients with cat 1 CTG were delivered vaginally whereas almost 

all the patients with cat 3 CTG were delivered by cesarean section 

except 2 patients who delivered vaginally while awaiting surgery 

(TABLE I). Results similar to our study were also observed in the 

study conducted by Verma A et al11 in 2012 , Rahman H et al 

(2012)12 , Anand RS et al in 20161, and Shruti Prabha et al ( 

2017)13 , 

          Anand RS et al (2016)1 in a study to access NST as 

perinatal outcome predictors, observed that 39% of their patients 

delivered by lscs and 29.08% of the patients had meconium 

stained liquor. This is lower compared to our cesarean deliveries 

(51%).The most common indication for lscs was non-reactive 

CTG (60.16%), followed by meconium stained liquor (32.03%) 

and failure of induction (7.8%).(TABLE II)  

          On assessing the intraoperative findings our  results showed 

that fetal distress was more in newborns of cat II & cat III CTG 

patients and not in newborns of cat 1 CTG patients (TABLE III). 

Similar results were also observed in a study to assess role of 

admission CTG in predicting perinatal outcome conducted by 

Shruti Prabha et al (2016)13 . They observed meconium staining 

of liquor in 77.8% of patients with ominous CTG, 33% of patients 

with equivocal CTG and only 3.5% of patients in reactive CTG 

group. 

           The perinatal outcome was assessed by observing APGAR 

score of the newborns at 0, 1 & 5 minutes of birth. We observed 

that among patients with Cat 1 CTG, almost all the newborns had 

an excellent APGAR  score  whereas in newborns of the patients 

with cat 3 CTG , a significant no of them had an APGAR <6 at 0,1 

and 5 minutes of birth(TABLE IV). Similar results were also 

observed in the study conducted by Begum MA et al 14 in 2002, 

which showed significant increase in overall abnormal outcome, 

low 1 & 5 minute APGAR score, in women with non reactive 

CTG. Saima U et al (2017)15 also analysed CTG findings in 

pregnancies with less fetal movements and birth asphyxia of 

newborns was seen in 72.5% of newborns in non-reassuring CTG 

group. 

           In our study the NICU admission was significantly higher 

in the newborns of patients with cat 3 CTG. (TABLE V) . Gupta 

M et al 16 in 2017 also reported that the sensitivity of CTG for 

NICU admission was 75.5%, specificity was 77.25% with positive 

predictive value of 65.9%, however a high negative predictive 

value of 84.5% was also seen. Similarly Saima U et al 

CTG NICU ADMISSION Total 

 Absent Present  

1 

94 

(100%) 

0 

(0.00%) 

94 

(100.00%) 

2 

77 

(98.71%) 

1 

(1.28%) 

78 

(100.00%) 

3 

66 

(83.54%) 

13 

(16.45%) 

79 

(100.00%) 

Total 

237 

(94.42%) 

14 

(5.58%) 

251 

(100.00%) 
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(2017)15,observed 51% NICU admission in non-reassuring CTG 

group compared to 18.4% in reassuring group. Shruti Prabha et 

al (2017)13, incidence of NICU admission was significantly high 

(77.8%) in ominous CTG group compared to only 1.1% in reactive 

CTG group. 

 

V. CONCLUSION 

          From our study the following conclusions were drawn; 

 Pathological (cat 3) CTG at admission is associated with 

more cesarean deliveries for fetal distress, meconium 

stained liquor intraoperatively & with poor perinatal 

outcome. 

 Cat 2 CTG is associated with more caesarean deliveries. 

 Cat 1 CTG is associated with good perinatal outcome and 

most of the patients can be induced to deliver vaginally. 

 In patients with cat 2 CTG and those with cat 3 CTG , 

continuous fetal monitoring should be done till delivery 

especially in a hospital like ours with heavy work load. 

Pediatrician should be kept available for the immediate 

& proper resuscitation and triaging of babies. 

 Therefore, admission CTG can effectively detect fetal 

distress if already present at admission & thereby avoid 

unnecessary delay in decision to deliver timely & 

improve fetal outcome. These simple, cost effective, non-

invasive and less time consuming tests can identify those 

patients who need continuous fetal monitoring in low 

resource settings & fetal outcome can be improved.  
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Abstract- Indian higher education can boast of being one of 

the torch bearers among many developing nations for its rich 

plethora of dynamic content. Due to the Novel Coronavirus 

(COVID-19) pandemic, in all the higher educational 

institutions, which includes universities, standalone 

institutes, and colleges, a total of about 10 million academic 

hours are compromised, which will be rather difficult to 

compensate. The University Grants Commission through its 

advisory instructed all the institutes to continue classes in 

online mode as per feasibility and engage ICT tools 

available for use in academic discourse. Many institutions 

have been using different social media platforms for the 

dissemination of knowledge. The present crisis has 

revolutionized the entire higher education architecture of the 

country through videoconferencing based online learning 

since there’s no other option to compensate for the 

compromised academic activities. This paper aims at 

exploring the kind of social media used to disseminate 

learning resources to the students, and the impact it crafting 

on their educational loss. It also elucidates the effectiveness 

of online classes, e-learning pedagogy, and its outcome 

through structured qualitative analysis.  
 

Index Terms- COVID-19, Novel Coronavirus, Pandemic, 

Indian Higher Education, Impact of Social Media, Online 

Learning, Videoconferencing, Digital Media, Teaching 

Pedagogy, UGC, ICT Initiative, Digital Repository, Open 

Educational Resources, Lockdown, Semester, Graduation 

and Post-Graduation Education. 

 
I. INTRODUCTION 

 

  he institutional framework of higher education in India 

comprises universities, colleges and stand- alone institutes, 

where millions of students pursue diverse academic 

programmes . The higher education system in the country 

has grown exponentially in the length and breadth of the 

country, particularly in the post-independence period, and 

has stealthily grown into the largest system of its kind in the 

world. While this exponential growth is often hindered by 

shortcomings that include finance and management,  

including access, equity and relevance, reorientation of 

programmes by emphasising on health consciousness, 

values and ethics, and quality of higher education together 

with the assessment of institutions and their accreditation. 

These issues were evaluated by the University Grants 

Commission (UGC) through different deliberations since 

they lay a strong foundation for the education sector which 

is a powerful tool to build a knowledge-based information 

society of this century (Dutta & Goswami, 2020).  
 

The even semesters of almost all the higher 

education institutes start from January and the period 

between March and April is mid-semesters in different 

colleges and universities that are a crucial time for academic 

activities. Practically, in a semester, there are full-term 

classes only for a span of three to four months of a semester. 

But, due to sudden yet evasive coronavirus pandemic, all 

higher education institutions were compelled to shut down 

in between the mid-semester. This could possibly affect the 

higher education scenario in different ways. Having left with 

no options, a lockdown was the only possible way out to 

manage this tremendous crisis. Now, such a crucial step 

should be assisted with wise academic decisions, proactive 

enough to bail out an academic year of around 37 million 

students as well as give a roadmap for future prospects. To 

understand this, it would be pertinent for us to have a look 

at the present scenario of higher education in the country. 
 

Higher Education Architecture in India 
  

T 
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The All India Survey of Higher Education (2019) reveals the 

fact that Indian higher education comprises of 53,620 

institutions with 37 million students. There is a total of 

41,901 colleges, 10, 726 standalone institutions and 993 

universities, out of which 385 Universities are privately 

managed and 394 Universities are located in rural areas. 

There are 548 General, 142 Technical, 63 Agriculture & 

Allied, 58 Medical, 23 Law, 13 Sanskrit, and 9 Language 

Universities and rest 106 Universities belong to other 

categories. Out of 1.4 million teachers engaged in higher 

education in India, 1.1 million teachers teach in the colleges, 

158,000 teachers in universities, and 147,000 teachers are 

employed in the standalone institutions. A total of 26 million 

students study in different colleges followed by 7 million 

students in universities and 2 million in the standalone 

institutions.  Total enrolment in higher education has been 

estimated to be 37.4 million with 19.2 million male, and 18.2 

million female, which constitutes 48.6% of the total 

enrolment. Gross Enrolment Ratio (GER) in higher 

education in India is 26.3%, which is calculated for 18-23 

years of age group. GER for the male population is 26.3%, 

and for females, it is 26.4%. For Scheduled Castes, it is 23%, 

and for Scheduled Tribes, it is 17.2% as compared to the 

national GER of 26.3% (AISHE, 2019). 

 

Furthermore, the report states in addition to one central open 

university, 14 state open universities and one state private 

open university, there are 110 dual mode universities, which 

offer education through both open and distance mode, and 

the maximum 13 of them are located only in Tamil Nadu. 

Distance enrolment constitutes about 10.62% of the total 

enrolment in higher education, of which 44.15% are female 

students (AISHE, 2019). 
 

Impact of Novel Coronavirus (COVID-19) in Indian 

Higher Education 
 

Due to the Novel Coronavirus lockdown of 40 days (first 

and second phase), in all the institutions, a total of about 10 

million academic hours will be compromised, which will be 

rather difficult to compensate. The University Grants 

Commission through its advisory instructed all the institutes 

to continue classes in online mode as per feasibility and 

engage ICT tools available for use in academic discourse. 

The faculty members of the university and colleges are also 

requested by its advisory to make use of the various online 

tools in order to reach out to the students.  To assist this 

endeavour, there are many open access tools available, 

which are already used by many universities and colleges to 

reach out to students located in remote areas. For example, 

many Departments of Gauhati University, Assam has been 

using different online tools, such as live online classes 

through Skype, use of YouTube with recorded academic and 

class lectures, readymade lectures through NPTEL, lectures 

through Google Classroom, live online classes through 

Piazza, Zoom, EasyClass, etc. With the availability of high-

speed mobile networks, online live classes from home 

became a reality and many success stories have emerged in 

the process of engaging the students effectively using 

different online applications. Despite the fact that the 

attendance rate in the classes is not more than 80 percent in 

aggregate due to the poor network connectivity, it restricts a 

sizeable number of students to avail of these opportunities.  
 

Advisory to utilise online resources 
 

The UGC advisory has instructed the faculty members to 

develop online teaching content, such as instructional 

materials using modules, powerpoint presentations, 

recording video lessons, and even audio teaching materials 

that can be shared through different content sharing 
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platforms and messaging applications like Whatsapp, 

Messenger, Imo, Viber, etc.  
 

The UGC’s recommendation for the faculty 

members and students has been to avail maximum benefit 

from various digital/ICT initiatives of MHRD, UGC, and its 

Inter-University Centres. Among the ICT facilities, 

SWAYAM is one of the most user-friendly MOOC (massive 

open online course) platforms. SWAYAM, stands for Study 

Webs of Active Learning for Young Aspiring Minds, which 

was initiated by Government of India and designed to 

achieve the three cardinal principles of education policy viz., 

access, equity and quality. The objective of this effort is to 

take the best teaching learning resources to all, including the 

most disadvantaged. SWAYAM seeks to bridge the digital 

divide for students who have hitherto remained untouched 

by the digital revolution and have not been able to join the 

mainstream of the knowledge economy. Swayamprabha is 

another ICT facility for viewing digital courses on 

television. The government facilitates different digital 

content through National Digital Library, e-PG Pathshala, 

Shodhganga, e-ShodhSindhu and Shodhgangotri. 

Accelerate hands on learning, the government initiated e-

Yantra that creates a laboratory for training in embedded 

systems in collaboration with IIT Bombay. FOSSEE is a 

provision that allows access for use of open source software. 

Spoken Tutorial and Virtual Labs are also remarkable 

initiatives for self-training and virtual experiments. 
  

The UGC has encouraged the faculty members to carry on 

research and write research articles during the nCoronavirus 

lockdown. Apart from the research based portals like 

Shodhganga, e-ShodhShindhu, the union government has an 

expert database and national research network called 

VIDWAN, Indian research information network system 

called IRINS and ShodhShudhhi, which is a plagiarism 

detection software to encourage the researchers to contribute 

original information by preventing plagiarism and maintain 

the reputation of Indian research. Although there are lots of 

open educational resource (OER) materials made available 

by the union government,  a comprehensive and user- 

friendly online face to face teaching-learning ICT tool is an 

urgent requirement to reach out to the students who are 

located in the remote places (Dutta & Goswami, 2020).  
 

The recommendations set forward by the UGC have 

been visionary, provided the application of such facilities 

are widely accepted and applied by the teaching fraternity 

who have to understand that South Asian countries like 

China, South Korea, and Japan among others have not 

compromised on the teaching–learning time even at the 

wake of such crises. Also, there are risks of many students 

having to drop a valuable academic year due to extra months 

added to the course completion and others might simply 

engage in alternative areas.  

II. Research Elaborations 
  

a) Statement of the Problem  

Due to the social distancing and Coronavirus 

lockdown in India, the higher education institutions were 

shut down in the mid of their academic semester, resulting 

in huge loss of knowledge diffusion and students’ access to 

instructional activities that are designed in a face to face 

teaching-learning pedagogy. In view of this crisis, this study 

examines and assesses the impact of digital social media to 

reach and retain the academic activity of the students of 

higher education. 
 

b) Purpose of the Study  

This study was piloted to evaluate the impact of 

digital social media on higher education with special 

reference to the alternative teaching-learning approaches 

adopted by higher education institutions during 

nCoronavirus lockdown in the country. To be precise, the 

study aims at exploring the kind of social media used to 

disseminate learning resources to the students of higher 

education institutions in India, and the impact it crafting on 

their educational loss.  
 

c) Objectives of the study: 

 To identify what digital social media platforms have 

been used by the higher education institutes in India 

as an alternative approach to deliver learning 

components 

 To identify the usage of digital social media 

by students in balancing the academic loss during 

COVID19 crisis 

 To identify the impact of adopting social media 

practices in providing and disseminating normal 

academic knowledge 
 

d) Research Questions  

The paper intended to determine the impact of 

digital social media as alternative online learning strategies 

in higher education and determine the engagement of 

students in normal academic activities. To answer the 

question and analyze how this impact has taken place, the 

following research questions were considered:  
 

RQ1. What are the popular digital social media platforms 

used by different higher education institutes in balancing the 

academic loss during the COVID-19 crisis? 
 

RQ2. Do digital social media platforms have an impact 

on maintaining efficiency and interactivity among 

the students and the teachers?  
 

RQ3. What are the benefits of using digital social media as 

an alternative online learning approach in 

academic knowledge dissemination? 
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e) Significance of the study  

An understanding of the use of digital social media, 

how it influences students’ learning environment would be 

of great relevance as an alternative online learning approach 

during a crisis situation. The outcome of the study will 

undoubtedly draw a structure to strategize and reconstruct a 

new learning environment during crises and risks. 
 

f) Research design  

In the empirical part of this study, a qualitative 

approach was employed using a semi-structured interview 

among some selected students of three universities in India. 

Qualitative research methodology was used as it is 

appropriate to collect data in a natural setting rather than a 

contrived situation (Creswell, 2007), in this study, 

telephonic interviews between the researchers and 

participants were employed to avoid human bias whenever 

possible. Therefore, the researchers in this study were able 

to discover detailed information on how students are using 

and benefiting from social media through in-depth 

interviews. A total of 15 interviews were conducted along 

with  three focus group discussions from the selected three 

universities.  For the FGD, the Zoom and Skype platforms 

were used and a total of 18 students participated in three sets 

of meetings. In addition to the in-depth telephonic interview 

and three online FGDs, 67 feedbacks were also collected 

from the students participating in the online classes. The 

feedbacks were based on unstructured questions with open-

ended responses which would produce qualitative data. 

These open-ended questions allowed the respondents to 

express and responded to the questions in-depth with their 

own words instead of the words fed by the researcher. 
 

The collected data was transcribed and categorized 

based on the answers of the participants. Relevant themes 

and coding were developed from the transcriptions. The data 

of this study were analyzed inductively, starting with the raw 

data consisting of multiple sources of information and then 

broadening to several specific themes. Also, key words were 

written down on the margin and then grouped the margin 

notes into different subthemes and themes.  

 

III. Findings and Analysis 

Based on the analysis of qualitative coding, the findings 

were categorized under five major heads- impact of the 

lockdown, provision of online classes, pedagogy adopted in 

the teaching learning process, benefit and limitations of 

online classes.  
 

a) Impact of Lockdown: A lockdown is an emergency 

protocol that prevents people from leaving a given area. 

A full lockdown will mean everyone must stay where 

they are and not exit or enter a building or the given 

area. This scenario usually allows for essential supplies, 

grocery stores, pharmacies, and banks to continue to 

serve the people. All non-essential activities remain shut 

for the entire period (ET Online, 2020). In India, the 

lockdown to curve the scale of novel coronavirus was 

initially given for 21 days, which was later extended to 

another 19 days until 3 May, 2020. The isolation and fear 

in this lockdown era are driving an escalating 

nervousness among many people. Not just those with 

pre-existing conditions like anxiety, depression, and 

OCD (obsessive-compulsive disorder), but also the 

elderly who are struggling with new levels of loneliness 

and helplessness. The psychological impact of lockdown 

or quarantine exposed proof of a range of psychological 

conditions, from post-traumatic stress symptoms to 

confusion, anger, depression, stress, insomnia and 

emotional exhaustion (Rahman, 2020).  
 

During the data collection, it was observed that 

about 80% of the students, who were interviewed and 

feedback was taken have been suffering from excessive 

stress, depression and anxiety. A student commented, 

“Lockdown boredom and anxiety covered me up”. 

Facing extreme uncertainty, a master’s student stated, “It 

often lead to frustration and I would end up having 

arguments at home. Brainstorming wasn't doing good. 

That is why I stopped thinking about any of it”. Another 

master’s student added, “Being an extrovert, in this 

quarantine time, it's very difficult being stuck in a square 

size room and spending the whole day without doing 

anything productive”. Within an overnight notice, even 

before the lockdown started in India, the students had to 

leave their hostels and goback to their homes 

apprehensively They became very helpless in that 

situation, they couldn’t even discern how long the 

cancellation of the regular classes would continue. Many 

students even didn’t bring their books, essential gadgets 

like laptops as they considered the lockdown period  as a 

short-term vacation. However, the lockdown is yet to be 

lifted and may  continue for a longer duration of time. 

Hence, it remains uncertain, whether; the students will be 

able to go to their universities during this academic 

session. In particular, the final semester students, who are 

supposed to submit their projects and dissertations have 

been feeling very stranded, since, they are unable to 

collect primary data from the field. 
 

b) Provision of Online Classes: Online learning is defined 

as learning that takes place partially or entirely over the 

Internet. This definition excludes purely print-based 

correspondence education, broadcast television or radio, 

video conferencing, videocassettes, and stand-alone 

educational software programs that do not have a 

significant Internet-based instructional component. 

There are two purposes for online learning: learning 

conducted totally online as a substitute or alternative to 
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face-to-face learning and online learning components 

that are combined or blended (sometimes called 

“hybrid”) with face-to-face instruction to provide 

learning enhancement (Means et al., 2010). Due to the 

uncertain novel coronavirus menace, the higher 

education system in India became handicapped 

overnight. With the initiative at the institutional level and 

teachers’ personal efforts, almost all the universities and 

higher learning institutes in the country started online 

classes in place of face to face traditional classes. Apart 

from the open universities and the distance education 

directorates of the dual-mode universities, many 

conventional institutes offered online classes to make the 

education continue and complete the curricular in this 

semester. A student credited the effort of online classes 

as, “Our online classes were not only about studies but 

also about our mental health’’. Another master’s student 

stated, “Even when the world is scientifically paralysed 

at the moment to dig out a solution to counter the 

pandemic coronavirus disease, online classes have been 

an innovative and digitally equipped medium to save and 

help every student to add their efficiency and upgrade 

their educational skills”. These online classes in place of 

the traditional face to face classes became very useful not 

only for the educational advancement but, also provided  

great assistance to their mental health. Hence, in a 

feedback, a student mentioned, “It helped not to broke in 

this mental situation.” A post graduate student also 

added, “We were given tips on how to keep ourselves 

stress free and occupied with fruitful things”. 
 

c) Teaching Pedagogy: Pedagogy is defined simply as the 

method, and practice, of teaching. It is the art and act of 

teaching  to  make  learners  to  get  knowledge and to 

acquire skill based experience.  Watkin  and  Mortimer  

(1999) define pedagogy  as  any  conscious  activity  by  

one  person  designed to enhance the learning of another. 

Akhilesh  Arvind  Nimje  and Kalyani  Tripathi  Dubey 

(2013)  examined  the  Socratic  lecture  model  on  the  

teaching  pedagogy  in  changing educational scenario 

and concluded that the Socratic lecture  model allows the 

teachers to teach in a very smooth way. In general, 

pedagogy refers to the method in which a teacher teaches 

to make their classes more attractive and useful. It is the 

theory and practice of educating. Pedagogy is the 

relationship between learning techniques and culture and 

is determined based on an educator’s beliefs about how 

learning should, and does, take place. Pedagogy requires 

meaningful interactions by establishing  mutual respect 

between educators and learners. The goal is to help 

students build on prior learning and develop skills and 

attitudes and for educators to devise and present 

curriculum in a way that is relevant to students, aligning 

with their needs and cultures (Persaud, 2019). During 

this pandemic crisis, the educators and more particularly 

the teachers of the higher education institutes were 

bound to design their pedagogy to engage the students. 

Some of the pedagogies were not based on any theory, 

but they were innovative. The teachers, who were 

literally challenged in using ICT for education also 

became experts in providing online teaching or using 

different social media platforms to engage their students 

academically and mentally. While discussing informally 

with a few university professors, the researcher found 

that providing meaningful teachings, creating an 

academic environment during quarantine by adopting 

new technologies is their accountability to the profession 

and responsibility towards their students. Even they 

denied receiving any instructions from their authority to 

conduct the classes except an advisory, they initiated the 

online classes only to help their students.  The following 

is an alternative arrangement of face to face classroom 

teaching adopted by an academic department of an 

Indian public university. 

 

a) Benefits of Online Classes: Online learning has become 

an indispensable part of academic and professional 

education during this novel coronavirus pandemic. The 

University teachers have been exploring to create a more 

appealing and effective online learning environment. 

Lots of benefits have been mentioned by the participants 

during the qualitative data collection. A master’s student 

expresses gratitude to the teachers saying, “The 

government officials are saving us today by doing every 

possible thing and our teachers are preparing us for 

tomorrow for what comes next”. Another student has 

articulated the benefits from the online classes as, “The 

online classes have been very fruitful during these 

difficult times. Firstly, during this lockdown the online 

classes provide us a daily purpose to attend it, which 

helps us in staying somewhat focused and keeps us in the 

correct lane. Secondly, the syllabus is getting covered 

during these off-days, as there will be hardly few days 

(hopefully) for the completion of the syllabus in the 

future. Moreover, it is a unique experience which we are 

having and it certainly brightens us with hope for the 
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upcoming days”. In a FGD, a participant said that apart 

from the curriculum based learning, she learnt how to 

handle a crisis from the online classes. Another 

participant stated the online classes helped her to 

maintain the flow of study. Among the participants, a 

student said, “The assignments and study materials given 

by the teachers are enhancing my understanding of the 

subjects and is also helping me to make myself busy in 

this duration”. 
 

Providing the feedback, a post graduate student of 

Mass Communication highlighted the benefits of online 

classes as, “The online classes have been really helpful 

to me during this lockdown period, for which I can keep 

myself engaged with all my studies or academic 

syllabus; it keeps me away from experiencing negativity, 

boredom or uselessness.  Yes, there are occurrences of 

some technical issues at times, but, apart from that it is 

fine. The teachers  are trying to cover the syllabus during 

this lockdown and are keeping us engaged with our 

studies by giving assignments and study materials like 

pdf files, PPTs etc. I am really enjoying the online 

classes and I really thank all the teachers, who are being 

extremely supportive all the time”. It’s evident from the 

focus group discussion, feedback and in-depth 

interviews that there are lots of advantages of using 

online classes, especially along with the academic 

activities; engagement through this mode helped the 

students’ mental health.  
 

b) Limitation of Online Classes: For any approaches, if 

there are some benefits or advantages, a few limitations 

will be there too. The students are accustomed to the face 

to face classroom learning and hence, some of them 

couldn’t adjust themselves with the new academic 

environment while staying at home. There are pros of 

classroom teaching that digital or online education will 

find hard to replace, such as collaborative learning, 

enhancement of critical thinking skills, improvement of 

social skills, building organisational skills, keeping 

students stimulated, development of important 

personality and career building skills (Singhal, 2017). 

According to a participant, “I'm really struggling with my 

online classes, I know if I want to graduate I have to 

complete them, but, it’s obvious I do better in a 

classroom environment. Suspending our classes was the 

right thing to do but it’s tough”. Lots of  advantages are 

missing in the online classes. However, in this research, 

it was found that these issues are not vital for the 

students. The basic limitation is the poor internet 

connectivity and mobile data. The final semester students 

of the universities are more emotional since they have 

only a couple of months to complete their master’s 

programme and hence, they are terribly missing the last 

days of a classroom environment. Also, another issue of 

mobile data was highlighted, “After the online classes are 

over, there is no Internet data remaining for completing 

other assignments or for even Google search”. 
 

A second semester post graduate student opines, 

“Online classes haven't been in any way helpful to me 

because I couldn't attend a single classes properly due to 

network issues. With the initial assignments, I took help 

from others' assignments to understand what I was asked 

to do, but, after a few assignments I was unable to do the 

same. Without understanding I am not being unable to 

do anything. It is somehow affecting me very adversely 

badly. I feel I am lagging behind while the rest of the 

people students have been  progressed. I kept thinking of 

how I am not being unable to do anything about it since 

there is no one to blame and I also didn't don’t want to 

look like an excuse giver. It often leads to frustration and 

I would end up having arguments at home. 

Brainstorming wasn't isn’t doing any good either. That's 

is why I have stopped thinking about any of it. The 

classes are not helping me at all”. While discussing with 

a couple of teachers, it was their opinion that if the 80% 

students are taking the benefits, they shouldn’t stop the 

initiatives for the rest of 20%. Once, everything becomes 

normal, teachers need to give extra tutorials for the rest 

of 20% students. A few students have also mentioned in 

their feedback that although they have mobile internet 

connectivity, they always get in touch with the rest of the 

students and collect the recorded discussion of the online 

classes and submit their assignments on time. In spite of 

poor internet connectivity, a student expressed his spirit, 

“At times we have to face the potholes of network but 

that doesn't let down our spirits”. 

 

IV. Discussion 
 

The above findings are from the focus group 

discussion, feedbacks, and telephonic in-depth interviews 

collected from a set of selected students of three Indian 

public universities. It’s visible that the teachers and students 

both have been continuously engaged in searching good 

alternatives for the dissemination as well as the reception of 

the academic knowledge during the pandemic menace. Let’s 

enumerate the research questions from the findings and 

results of this qualitative analysis. 
 

RQ1. What are the popular digital social media platforms 

used by different higher education institutes in balancing the 

academic loss during the nCoronavirus crisis? 
 

It’s found that different social media applications have 

been used by the students for acquisition of academic 

knowledge. However, the popular social media sites, like 

Facebook, Twitter, and Instagram are used only to collect 
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information, not necessarily pertaining to academic 

knowledge. Meanwhile, social media allows students to 

develop communities to share experiences, discuss 

conceptions, and create a space for co-learning. Educators 

can interact with students beyond the confines of the 

classroom, too (Persaud, 2019). Among different messaging 

applications, in India, WhatsApp has been used mostly to 

share information, documents, presentations, texts, videos, 

etc. YouTube has become one of the most significant tools 

for self-learning. Video conferencing applications such as 

Zoom, Skype, Jitsi Meet Cisco Webex, Starleaf, Whereby, 

Hangouts, etc have become highly popular tools for keeping 

in touch with students in a world which is increasingly 

getting socially isolated during the coronavirus pandemic. A 

student has mentioned his experience of using Skype for the 

online classes, “You get the intensity of something when 

you go through a phase, experience and deal with it. I had 

heard about the 1918 Spanish Flu that infected 500 million 

people and killed an estimated 10-50 million, devastating 

the global economy. Something similar would hit us was 

never in my thoughts. I still cannot swallow the fact that on 

14th March of the varsity phase was the last day we were 

out free, enjoying, and now here we stand without any 

certainty as to when we see our department again. I, 

honestly, didn't imagine that online-classes through Skype 

will fill up that distance and make our days pass with ease. I 

am fortunate that our teachers had taken this initiative to 

keeps us occupied to live a mentally-sound time during self-

quarantine”. 
 

RQ2. Do digital social media platforms have an impact 

on maintaining efficiency and interactivity among 

the students and the teachers?  
 

To get in touch with the teachers and the classmates, 

the students who were not previously tech-savvy, they are 

also using different social media tools now. A student in her 

feedback mentioned, “In these turbulent times when the 

whole world is wishing for a miracle us students have 

already found one. Thanks to our teachers, online classes 

have been a great outlet for us. Having being able to connect 

with our teachers and friends through technology has been a 

boon for us. Technology has been created to make life better 

and easier, I believe we are fully utilising its potential. 

Lockdown and self-isolation have taken a toll on us all but 

online classes have been really fun and educative.” Apart 

from the text messengers, video conferencing tools have 

been widely used for interactions between the teachers and 

students. Students are now comfortable using technology to 

help them learn, and to access, share, and create useful 

information and gain knowledge in a subject. Digital social 

media has broken the monotony of the classroom teaching 

as the students can now access relevant multimedia 

materials like videos, lecture notes, presentations, and 

overall wider access to sources and experts online.  
 

RQ3. What are the benefits of using digital social media as 

an alternative online learning approach in 

academic knowledge dissemination? 
 

In online classes, the poor network connectivity in the 

fringe areas creates a huge problem, even in the middle of 

the classes; the connection gets disconnected due to network 

problems, system error, software updates, etc. Although, 

there are technical glitches in using social media as an 

alternative online learning approach, it’s useful for nearly 

80% of the student participants in the study. A student says, 

“If I say about the online class honestly this is the first 

experience for me and I am really glad to have this 

opportunity. It’s been six years for me of staying away from 

home and whenever I visit home, I always bring some books 

with me but could not concentrate even for a while. But this 

time these online classes have been able to connect me with 

my academic work”. Another student remarked, “I believe 

online classes have paved a way for technology to be a friend 

in taxing times and aids to prevent the disruption of regular 

classes which otherwise would have had dire consequences 

on a student's life. It bridges the gap between the 

inaccessibility of transportation and education, thereby, 

providing an outlet to learn, interact, and disseminate 

information”. The technical glitches hamper the spirit of 

online learning in a country like India. Nevertheless, the 

authorities of the higher learning institutions are bound to 

bridge the gap; educators and teachers are accountable to 

their students during this crisis and students are compelled 

to retain education for completion of their academic 

programmes.  

 

V. Conclusions 
 

In a world where digital social media has taken a 

significant role in teaching and learning, any modern 

pedagogy much accounts for students’ findings, analysing, 

and applying knowledge from a growing number of 

constantly changing sources. This requires higher-order 

skills like critical thinking and the ability to learn more 

independently, as well as in larger groups, both in person 

and online (Persaud, 2019). This study focused on the 

impact of digital social media on student academic life in 

higher education during the Novel Coronavirus (COVID-

19) pandemic crisis.  
 

The study explains the impact of self-isolation, quarantine 

and lockdown due to the pandemic on the academic 

schedule of the students of Indian higher education. After 

studying the phenomena that are of interest to the study, and 

transcribing the various responses of the participants, even 

though some of the responses were not transcribed because 
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they were all communicating the same idea; the results 

reveal that social media is widely used by students of higher 

institution. Opportunities and benefits of digital social 

media for academic purposes incurred by the students 

became visible only after the crisis took place. Although 

digital education based online learning was not 

systematically implemented in India, even in the open and 

distance learning as a whole, because it was not an essential 

pedagogy until the pandemic struck the world and the Indian 

state in particular. The present Coronavirus crisis has 

revolutionised the entire higher education architecture of the 

country through e-tools for teaching and learning, since 

there’s no other option for continuation of the academic 

activities. There are some limitations of this study, 

considering the number of participants involved and the 

methodology adopted due to the COVID-19 lockdown in 

India.  
 

Nevertheless, the success of the use of digital social 

media as an alternative of the face to face classroom 

teaching depends on the commitment of the faculty 

members of higher educational institutes and how they 

consider their role in such a situation when individuals 

engaged in other occupations like doctors, other health 

workers, police, administrators, journalists are waging a war 

against the virus, the teaching fraternity is required to equip 

the new age students with knowledge and teach them the 

value of time. It is only responsibility and accountability to 

the service that can enable teachers to engage their students 

by providing quality instructions to utilise this lockdown 

period because nobody knows for how long the lockdown 

extends in the country and how socially and economically it 

could impact the lives of many. This article concludes 

quoting feedback of a student, “The phrase ‘hope for the best 

and prepare for the worst’ is what we are learning every 

day”. 
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Abstract- The paper presents an axiomatic model of Universe. It suggests the minimum elements required to create the Universe and 

this model forms the necessary and sufficient condition for a Universe to exist. The Universe is perceived and viewed from the outside 

and its properties based on the model is enumerated. In this model one of the important element is an observer.  This model takes care 

of both physical and metaphysical aspects of reality. It draws a parallel from the model of DataVerse (Gupta, 2020). The process of 

creation proposed in this paper is through emergence. The emergent structure of the universe is proposed. This model is in line with 

Indian oldest philosophy of Sankhya Yoga. Some interpretations based on the model are proposed.  

 

Index Terms- Creation, DataVerse, Manifested, Observer, Physicalism, Purusha, Rajas, Sankhya Yoga, Satva, Tamas, Universe, 

Unmanifested. 

 

I. INTRODUCTION 

eal Universe or Reality  is the universal set of all the things  observed or unobserved. as they actually exist, as opposed to an 

idealistic or notional idea of them. (Reality - Wikipedia).  Universe is one of the most sought after topic amongst the Scientists, 

Philosophers, Religious or Spiritual Leaders. Various people approach to know Universe from different paths. Scientists seek to know 

Universe by understanding through Matter and Energy. Spiritualists seek to know Universe by understanding the nature of Being.  There 

is a need to arrive at the model which takes care of physical and the metaphysical aspects of reality. This model proposed is composed 

of physical attributes which form both mind and matter in alignment with the philosophy of Physicalism (Stoljar) and observer which 

is external to the Universe.  

 

II. MODEL OF DATAVERSE 

         This model of Universe is derived from the model of DataVerse (Gupta, 2020) as given by Ashutosh Gupta in his paper Modelling 

the Universe of Data. Hence it is important to review the model of DataVerse. DataVerse is Universal set of all types of data. Data is 

the set of codes which represents physical or non-physical aspects of the Universe. The DataVerse is defined as an Interplay of Two 

elementary Codes acted upon by Motion for the purpose of Agent. The model of Data Verse is represented by the following figure 

 

         DataVerse is composed of the two Elementary Codes (0,1). These elements acts as perfect source or sink i.e. any amount of 

symbols can be extracted from them and any amount of data can be absorbed into it. The data can be created or destroyed as per the 

need of the agent.   The Motion element which is external to the DataVerse provides the dynamism and changes the state of the 

DataVerse. The Agent which is also external to the DataVerse is the Purpose of DataVerse. The entire DataVerse happens for the purpose 

of the Agent. 

 

Derivation of Model of the Universe from the model of DataVerse 

         In agreement to the Axiomatic Model of the DataVerse, the model of the Universe is also similar with minor variation.           

R 

Agent/Acto

r 

Figure 1 Model of Dataverse 
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The following are the differences 

1. The two abstract symbols (0,1)  in the DataVerse are in this case are two Physical Elementary Attributes (Lightness and 

Heaviness).  

2. The Elementary Attributes of Motion is now the component of the Universe. 

 
Figure 3 Incorporation of Physical  Atribute  of Motion into Universe 

 

3. The Actor / Agent in the DataVerse is one of the Emergent element of the Universe. The same will be explained later in the 

section Creative Process of the Universe. 

Motion 

Motion 

Elementary Attributes of Universe 

Lightness Heaviness 

Elements of DataVerse 

Lightness Heaviness 

Figure 2  Equivalent of elementary symbols of DataVerse with Physical Attributes of Universe 
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Figure 4  Agent in the DataVerse as Emergent component of Universe 

4. A new element The Observer    is external  to the Universe. 

Since the complete concept of Universe is from Samkhya Yoga by Rishi Kapil (Virupakshananda, 1995), every element has been 

properly defined with the nomenclature in Sanskrit. 

1. Purusha – The Observer which observes the universe from outside  

2. Satva – The elementary physical attribute of Lightness. 

3. Rajas – The elementary physical attribute of Motion. 

4. Satva – The elementary physical attribute of Heaviness/Inertia. 

5. Prakriti – The three Physical Attributes together in equilibrium state. 

 

Agent/ Actor 

Motion 

 (Elementary Attributes of Universe) 

Lightness Heaviness 

Observer 

Motion 

(Elementary Attributes of Universe) 

Lightness Heaviness 

Figure 5  Axiomatic model of Universe 
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Figure 6: Axiomatic Model of  Universe 

Thus the model of the Universe and the model of DataVerse together is shown as below. 

 

 

Components of the model of Universe 

1. Purusha (Observer) (Virupakshananda, 1995)  

Purusha is referred as the Observer. As we have seen that Purusha is external to the three elements of Universe but it is one of the 

essential components for the Universe to exist, the following are the properties of Purusha. 

a. Propertyless: It is  devoid of three Elementary Attributes. 

b. Intelligent and Aware: Purusha is sentient and has the awareness. 

c. Observer, Witness:  The property of sentience and non-objective indicates the characteristic of Witness.  

d. Solitary – Purusha is solitary because of the absence of three Elementary Attributes. 

e. Neutral – Since Purusha is beyond three Elementary Attributes, it is not affected them and thus is neutral or 

indifferent. 

f. Non Agent – Since Purusha is only Witness, it does not act in the Universe thus becoming non agent. No action is 

done by the Purusha. 

g. Nonprolific – Purusha is non agent hence it is non prolific.  
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Figure 7 The Axiomatic model of Dataverse compared with Axiomatic model of Universe 
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h. Changeless and All pervasive: Purusha is changeless and is present across the Universe as the Observer. 

2. The three Elementary Attributes  

 The three Elementary attributes are basic elements for the entire Universe. These attributes act as Perfect Source or Perfect 

Sink i.e. the universe of any magnitude can be created from it or dissolved into it. The three attributes are independent and Elementary 

in Nature. These attributes are mutually dominating, supporting, cooperating and productive. These attributes are described as follows. 

a. The Satva is lightness as opposed to heaviness. It also represents an enlightened state full of knowledge, light, 

happiness, detachment, bliss etc. or everything that is good and positive at the psychological level and it represent 

lightness in physical world. 

b. The Rajas is Motion. It also represents sorrows because of desire at the psychological level and in physical world it 

represents activity, mobility, dynamism, instability, and is the main factor in generating action.  Without its 

association, the Sattva and Tamas would remain what they are, without activity in them.  As Rajas is Elementary 

Attribute of the Universe, nothing in this universe is stationary and everything is always in motion and changes state. 

Thus Change is an eternal truth of the Universe. 

c. The Tamas  is heavy/Inertia. It also represents darkness, inertia, ignorance, delusion, attachment at the psychological 

level and in physical world it represents the heaviness opposing Satva and inertia opposing Rajas.  Its tendency is to 

maintain status quo. It counters both Satva and Rajas. 

3. The Unmanifested Universe (Prakriti) 

 Prakriti is the collection of three  Elementary Attributes in its equilibrium state. These Attributes do not interact with each 

other. These Elementary Attributes are perfect Source and Sink.  

 

The properties of Prakriti (The Unmanifested Universe) is given as 

a. Made up of three Attributes – Satva, Rajas and Tamas. 

b. Non Intelligent – As it is devoid of Intelligence (Observer) 

c. Objective – Object for the observer to be observed 

d. Prolific 

e. Non Perceivable – As there is no interaction between the attributes it cannot be perceived. 

 

4. The Manifested Universe / Real Universe 

         When Rajas (motion) becomes active in presence of Purusha, the interplay of Sattva and Tamas (light and Heavy) starts resulting 

in the creation and manifestation. It goes through levels of emergence and evolution in the process or creation of the Universe. 

  Properties of the Manifested Universe 

a. Composition: It is composed of three Elementary attributes (Satva, Rajas, Tamas) in its interplay state.  

b. Dynamic: Since the motion is one of the component of the Universe, it is dynamic in nature. 

c. Continuous: Since all the Elementary attributes are Infinite and continuous, the entire Universe is continuous. Any 

subset of the Universe is also infinite. 

d. It can be perceived and has the cause.  

e. It is probabilistic in nature. 

f. It is non intelligent, inert and dependent on Elementary Attributes. 

g. It is non eternal, non-pervasive, mobile or active. 

 

         Thus as given in Figure 7, the Real Universe is composed of the three Elementary Attributes. The Motion element which is 

a component provides the dynamism. The Observer which is external to the Universe is the Purpose of Universe. The entire 

Satva Rajas Tamas 

Lightness Motion Heaviness 

Prakriti ( Equilibrium state of Three elementary Attributes) 

)
Figure 8 Prakriti - The three Elementary attributes in equilibrium state 
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Universe happens for the purpose of the Observer. Thus the Universe can be defined as Dynamic interplay of Satva and Tamas 

for the purpose of the Observer. 

Necessary and Sufficient conditions for the Universe to exist 

 The above Axiomatic model of the Universe  is both necessary and sufficient for the Creation of the Universe. The Universe 

will cease to exist in the absence of any one of the component  

1. In the absence of Rajas Attribute, there will be no dynamism and both Attributes Sattva and Tamas will remain as it is with no 

interplay. No change, no evolution, no creation, no destruction will happen.  

2. In the absence of either Sattva or Tamas, creation cannot happen in the absence of contrasting attributes. Sattva with Rajas will 

remain only Sattva while Tamas wit Rajas will remain Tamas.  

3. In the absence of Purusha or Observer the entire Universe will be uniform mixture without any formation.  

 

         Hence the three attributes along with Purusha are necessary for the creation of the Universe.  

As we will see that in  the creation process, these four elements i.e. Purusha and three attributes are the sufficient condition for the 

Universe. 

         Thus the model with its four elements is both necessary and sufficient for the existence of the entire Universe. 

 

III. PROCESS OF CREATION AND THE STRUCTURE OF THE UNIVERSE 

The Manifested Universe:  
         When Purusha observes the Prakriti, the rajas gets activated and creates the interaction between Satva and Tamas. This interplay 

of three attributes in presence of Purusha is the process of the creation of Universe. The Universe is created in the evolutionary elements 

from simple to the most complex elements. The first evolute is dominated by Satva guna and then gradually dominated by Rajas and 

Tamas guna. The last element is the grossest of all. The Samkhya Yoga (Virupakshananda, 1995) envisages 25 components of Universe. 

Two of them are the part of Axiomatic Model, the Purusha (the Observer ) and the Prakriti, the Unmanifested Universe, comprised of 

equilibrium state of three Elementary Attributes. The other 23 are the Evolute emerged from the Intelligent dynamic interplay of Sattva 

and Tamas. They described as follows 

1. Mahat- Among all these, the first  evolve is Mahat. This is also called Chitt in Patanjali Yoga (Patanjali). This is formed with 

mostly Satva with minimal Rajas to create the activity and Tamas to stop that activity. It is the medium through which Observer 

observes the Universe. It has the following functionality 

a. Medium for the Observer: Observer observes the Universe through the Mahat. Impression of the Universe falls on 

the Mahat for the Observer to observe.  

b. Memory store House:  When the impression fall on Mahat, some components of it remains in it, depending upon the 

awareness and the extent of Tamas in Mahat. It is also the Storehouse of the Data from the DataVerse. Since the Rajas 

the elementary Attribute, the memory is also dynamic and different memory entangles with each other. The dynamism 

of the memory depends on the extent of Rajas. The sum total of all the memories forms the Landscape of Mahat also 

called Buddhi or Sub Conscious Mind. As the Observer sees through this landscape which keeps on adding memories, 

it observes the same thing differently if observed again.  

c. Reference Frame for the Observer: Since Observer observes through Mahat, its landscape is also called the Reference 

frame of the Observer. Every observation changes the landscape so is the Reference Frame. Thus this reference frame 

always keeps on changing. Hence same object will be observed differently at different time. 

d. Since Mahat is closest to the Intelligent Observer, it together with Observer is falsely considered as Consciousness. 

Many consider Observer with Mahat and Its Landscape as Consciousness and treat it as emergent phenomenon. But 

in truth, Mahat with its landscape is emergent but un intelligent while observer is intelligent or conscious. 

2. Ahamkara - As Tamas and Rajas increases in the Mahat, the differentiation starts to happen and results in the evolution of 

Ahamkara. It is the Ego which can identify itself with others and is the seed for creation in Mahat. It is the second level of 

emergence. Ego is produced from Mahat and is the effect of Mahat.  Some features of Ahamkara are 

a. Actor / Agent: This Ahamkara is the same Actor or Agent as referred in the DataVerse  (Gupta, 2020) It is concerned 

with the self-identity and it brings about awareness of “I” and “mine”.  It is responsible for the ACTION. It can set 

Goals. It is the THE FREE WILL. It is the master of the DataVerse. All the DataVerse exists for its purpose. It is the 

cause of the Emergence and cause complex systems.  

b. Creation - Since it has free will and can make choices, it is at the center of all creations. As the complete DataVerse 

is at its disposal, it utilises it for the creation in the universe.  

c. System and Environment- This agent identifies the objects of the universe as mine or not mine. The set of all the 

objects bounded by the imaginary boundary forms a system and the remaining universe becomes its  environment.  

d. The presence of Non Intelligent Ahamkara with Buddhi and Intelligent  Observer projects Non Agent Observer as 

Intelligent Actor. 

3. The evolution from Ahamkara splits into two branches one Satva Dominated and other Tamas dominated 
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a. Satva dominated: the Satva dominated evolutes are subtle in nature and evolved into three groups Manas, Five Senses 

and five action senses. These ten senses are the bridge between mind(Conscious or Subconscious) and the external 

world. 

4. Manas OR Conscious Mind  

a. This is the seat of thought. Thoughts can be defined as memory replayed.  Since the memory can be played and 

replayed, it can be compared, labelled, modified, analysed, processed. Every time it is replayed the imagery of the 

thoughts in the Manas falls on the Mahat for the observer. 

b. Discriminatory  Power – Manas  discriminates and labels the experience as seen through the senses into contrasts as 

good-bad, like-dislike, virtue-vice etc. This contrast along with the strength of the experience creates the good or bad 

feelings which are stored in the Mahat. These memory for the landscape in the Mahat.  

c. It is just like RAM of a computer which receives the data from memory or input devices, converts into data, analyses 

or processes it and then stores it back into memory or creates the output through the output devices. 

5. Five (Senses) – The five senses are hear, smell, taste, touch and vision. Through these senses, the external world or environment 

is perceived. These are input senses and are like input devices of the computer. 

6. Five Action Senses – The five action senses are Speech, Action, Locomotion, Excretion and Reproduction. Through these 

senses external world or the environment is affected. These are output senses and are like output devices of computer. 

b. Tamas Dominated: The tamas Ahamkara is much grosser that Satva Ahamkara. There are ten components from Tamas 

dominated evolution which form the physical Universe. 

7. Five Subtle Objects(Tanmatras) – The five Tanmatras are five subtle  object which can only be perceived by senses as subtle 

hear, subtle taste, subtle touch, subtle smell and subtle sight. Since these objects are subtle, then are not visible in the physical 

world. 

8. Five Gross Elements (Mahabhoot): This five gross element are produced from five subtle elements (Tanmatras). They form 

the Physical Visible Universe. They are Earth, Water, Fire, Air and Space. These are the elements which are visible in the real 

world. All the scientific enquiry is presently limited to these five elements. These can be treated as five states of matter as Solid, 

Liquid, Gas or Particles, Radiations and Space. The states are interchangeable into each other. We already know that solid 

liquid and gas are interchangeable. Radiations are produced from the accelerating charged particles. Mass and Radiations are 

interchangeable by E=mc2. At the quantum level space and particle keep on changing states. The thing which is new is that 

here the space is also considered as physical entity. The space has inertia, elasticity, curvature, exerts force etc.  

 
Figure 9 Twenty five components of Manifested Universe 

 

Some Interpretations from the proposed model 

1. Since Tamas and Rajas are perfect Source and Sink and they represent inertia/mass and Energy respectively, it can be inferred 

that Mass and Energy in the Universe are not conserved. Any amount of Mass and Energy can be created depending on the 

need for creation at the Universe level. Thus the First Law of Thermodynamics does not hold at the Universe level 

2.  Since the observer and agent are  the component of the model and observer is intelligent, there is an  order in the Universe. 

The presence of Actor/Agent makes the system more complex and emergent. The more emergent the more in order. Thus the 
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concept of increasing Entropy at the level of Universe. Thus the  Second law of Thermodynamics  at Universe level does not 

hold. 

3. The present scientific seeking is limited to only last five gross physical elements which from the part of visible universe. This 

model expands the scope beyond the physical reality. 

4. Since Purusha observes through Mahat and Mahat is emergent in nature, the Intelligent Purusha and emergent Mahat is 

considered as consciousness which  is perceived as Emergent in nature. 

5. Only four elements Purusha (Pure Intelligence/Consciousness) and three Attributes (Satva, Rajas and Tamas) are necessary 

and sufficient conditions for the Universe to exist. 

6. As Space is the gross element, Space is a physical entity. It can expand, contract, vibrate and has inertia and elasticity. It can 

twist and curve. 

7. This model contain both conscious and Sub conscious mind, hence all the study related to mind can be addressed by  it. 

 

IV. CONCLUSION 

         The paper has presented the model of Universe with only four elements (Three elementary attributes and one Observer), the 

observer being external to the Universe. These four elements forms necessary and sufficient condition for the universe to exist. This 

model not only takes care of physical universe but also metaphysical component of the universe. This paper proposes alternate process 

of creation of Universe through emergence and evolution instead of Big Bang. This paper also challenges the validity of First and Second 

Law of Thermodynamics. This model of Universe and model of Dataverse together can put Science and Spirituality on the same 

platform. 
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Abstract- Despite the importance of the agriculture sector to the 

economy, limited access to agricultural extension information has 

resulted in poor decisions on agricultural production and related 

activities thus, affecting achievement of food security. This study 

through a survey of 397 households sought to examine how 

availability, access and utilization of agricultural extension 

services affect smallholder farming household’s food security in 

Uasin Gishu County, Kenya. Data was collected using 

questionnaires and interview schedules and analysed using 

descriptive and inferential statistics. Pearson Correlation was used 

to measure the strength of association while Ordinal regression 

was used to predict the behaviour of variables and the parameters 

of the regression model. The results revealed a significant positive 

relationship between the availability and access to extension 

services and food security (rho=0.200, 0.108 and 0.623 

respectively, p-value>0.05.  The ordinal analysis reveals an 

insignificant (0.812 and 0.369, p-values>0.05) and positive 

relationships between respondent households’ access and 

utilization of agricultural extension services and food insecurity 

respectively. The study recommends more outreach to small-

holder farmers by extension services through creation of 

community-based extension services. For greater buy-in of the 

extension packages, smallholder farmers should be involved in the 

identification and delivery of the extension packages.  

 

Index Terms- Household, food security, agricultural extension 

technologies, agriculture 

 

I. INTRODUCTION 

t the centre of global debates, agriculture is recognized as a 

fundamental driver of economic growth and poverty 

reduction for many developing countries and a priority area for 

investment and countries food security. Global food security is 

largely dependent on productivity of 570 million farms that vary 

widely by size, production system, product, resource base, level of 

technology, productivity among other factors (FAO, 2018). Ninety 

percent (90%) of these are family enterprises. In low- and middle-

income countries, 95 percent of farms are less than five hectares, 

though larger farms occupy most of the land area (FAO, 2014).  

In Sub Saharan Africa and Asia alone, more than 500 million 

smallholder farmers are responsible for more than 80% of food 

supply and quite often are left behind in structural and rural 

transformation (Guneralp et al. 2017). These have implications on 

smallholder farmers who need to adapt to become more productive 

and diversified in the presence of climate change and other nature-

based changes.  

         Farmers have continuously adapted and innovated over time 

in response to changing conditions, opportunities, and global 

demand for food and other agricultural products. Continued farm-

level innovation will be essential to meet an expected 59-98% 

increase in global demand for food between 2005 and 2050 

(FAO,2018). 

         Worldwide, agricultural extension has been recognized as a 

formal institution with legal structural arrangements with various 

approaches relying on government extension, private services and 

other stakeholders on pluralistic systems (Etwire et al., 2013). In 

many countries across the world, agricultural extension was 

institutionalized and organized in the 1960s and 1970s (Swanson, 

2008).  However, in most cases, farmers differ in their access to 

and utilization of agricultural information from extension service 

providers and other agricultural sources. Such diversity among 

farmers could be related to various personal, social, economic, or 

institutional factors. Understanding reasons behind such diversity 

and farmers current level of access and utilization of agricultural 

information is of paramount importance. Smallholder farmers and 

rural producers are among the populations most vulnerable to 

climatic shocks and weather‐ related disasters, and their 

vulnerability is compounded by market fluctuations, poor 

governance, conflict, and disease (Christoplos, 2010). 

Agricultural transformation that meets global food needs will 

require integrated agricultural extension systems, generally based 

on access and utilization of information (Mellor, 2017). 

         A characteristic of the revitalization of the agriculture sector 

has been the recognition that past efforts have failed in part 

because of the weak extension and advisory services. A 

fundamental aspect of this process is recognizing that agriculture, 

and specifically the processes of providing effective extension and 

advisory services (EAS), involve much more than technical 

solutions. 

         Agricultural extension brings about positive behavioural 

changes amongst smallholder farmers. It provides information on 

A 
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crucial issues such as food storage, processing, farm management, 

and marketing (Rivera et al. 2001). According to Zwane (2012), 

agricultural extension must be seen in terms of agricultural 

performance through improving production and profitability 

amongst farmers; rural community development and 

comprehensive non-formal community education for smallholder 

farmers. 

         Extension and advisory services may provide an opportunity 

for strengthening the resilience of rural and farming households 

by increasing their access to tangible and intangible resources, 

such as inputs and knowledge, hence food security (Spielman, 

Ekboir, Davis & Ochieng. 2008). Agricultural extension involves 

farmer education and training, imparting new knowledge on 

agricultural practices and application of scientific research.  

         According to Ijatuyi, Omatayo & Mabel (2017), agricultural 

extension is the function of providing need and demand-based 

knowledge in agronomic techniques and skills to improve 

production, income and quality of life. The method of delivery is 

systematic and participatory. By providing access to information 

and technologies for innovation and skills development, 

agricultural extension contributes to addressing rural development 

challenges. It also facilitates linkages between farmer-based 

organizations and other relevant actors to ensure smallholder 

farmers are adequately given relevant information and skills 

(Davis & Heemskerk, 2012).  

         The Kenyan government has placed food security a key 

sector and driver towards achieving vision 2030. It is one of the 

big four agenda of the present government administration. Based 

on the role that smallholder farmer, who produce food on an 

average of 0.3-1 ha of land, plays in securing the country’s food 

security, it is critical that they have access to agricultural extension 

services. The agricultural extension services are expected to equip 

farmers with skills and knowledge of existing and modern farming 

technologies to enhance their agricultural productivity.  

         Agriculture being the economic mainstay of Uasin Gishu 

County, contributes greatly to food security and household 

income. Even though the County has good soils and favourable 

climatic conditions, her agricultural productivity is yet to realize 

its full potential. In the recent past, the sector has been 

experiencing production, economic and social challenges. The 

challenges range from prolonged droughts or rains, new pests and 

diseases and soil acidity to an aging farmer population. These 

challenges have led to huge on-farm and post-harvest losses 

(WFP, 2016), continued low adoption of modern farming practices 

leading to low farm productivity increasing susceptibility to food 

insecurity. This trend is likely to repeat itself in the coming years 

despite many initiatives and actions by various stakeholders. 

These actors aim at disseminating innovations and knowledge 

through the agricultural extension services.  

         The 2014 Kenya Demographic and Health Survey reported 

that thirty two percent of households in Uasin Gishu County 

experienced food shortages, mainly common in the months May 

to August (KDHS, 2014). While prevalence of stunting was 31.2% 

with 11.5% of children under-five being underweight. This is 

largely attributable to less diet diversification with 

overdependence on Maize. Likewise, smallholder farmers are 

experiencing agricultural production decline as arable land sizes 

are decreasing, rising cost of agricultural inputs, declining soil 

fertility (Chukwu, 2014). The gradual decline in Agricultural 

production by smallholders’ farmers has necessitated a call for 

reform in agricultural extension which will allow for a greater role 

by other players.  

         The above scenario is expected to increase, given the 

changing climate. The County has been experiencing rainfall 

variability compromising productivity and food security in the 

County with climate projections indicating even greater 

challenges in the coming years if not addressed through more 

support to farmers to strengthen their coping mechanisms.  

 

II. METHODOLOGY 

Study area 

         The study was conducted in Uasin Gishu County as it is one 

of the high agricultural potential County in Kenya. The County 

lies between longitudes 34o 50’ East and 35o 37’ West and latitudes 

0o 03’ South and 0o 55’ North. It borders Trans Nzoia County to 

the North, Elgeyo Marakwet County to the East, Baringo County 

to the South East, Kericho County to the South, Nandi County to 

the South West and Kakamega County to the North West. The 

County covers an area of 3,345.2 Sq. Km within the Lake Victoria 

catchment zone and all its rivers (Sosiani, Kipkaren, Kerita, 

Nderugut, Daragwa, and Sambu) drain into Lake Victoria. The 

County’s climate is conducive for agriculture, has a few tourist 

attractions and home to a large and growing consumer market.  

Eldoret, rated as the second fastest growing town in Kenya is the 

administrative and commercial centre of the County. The County 

is made up of six sub-County and six constituencies: Turbo, Soy, 

Ainabkoi, Moiben, Kessess and Kapseret. The sub-County are 

further subdivided into fifty-one locations and ninety-seven sub-

locations. There are 30 electoral Wards. Soy Constituency has the 

highest number of Wards with seven wards, Turbo has six, Moiben 

and Kapseret have five each, Kesses has four and Ainabkoi has the 

least with three Wards. 

 

Study design 

         This was a descriptive research design. This research design 

was chosen because it involves many people and describes 

population characteristics by selecting unbiased sample (Banerjee 

& Chaudhury, 2010). This design was also useful in enabling the 

researcher to collect quantitative data among large population of 

smallholder farmers in the selected Sub Counties of Uasin Gishu 

for the purpose of generalization. The design involved a survey of 

key variables guided by the study objectives. The qualitative data 

was used to triangulate the quantitative information and give a 

clear picture of the phenomenon on the ground. 

 

Target population 

         The target population refers to the specific group relevant to 

the study.  In this study, the target population were small holder 

farming households, a list of which was provided by the County 

Government of Uasin Gishu Department of Agriculture, a 

population of 101,409. Due to research limitations, two Sub 

Counties were selected purposively, these are Soy and Turbo. The 

two Sub Counties have 30,018 number of small holder farming 

households.  

   

Sample Size and Sampling Technique 
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         The study used multistage purposive and simple random 

sampling. In the first stage, Uasin Gishu County was selected 

purposively based on it being an agricultural County with presence 

of small holder farmer commonly referred to Kenya grain basket. 

The second stage involved purposive selection of Turbo and Soy 

Sub-County; these sub-Counties have a relatively high 

concentration of small holder farmers. The third stage involved 

purposive selection of wards, namely: Sugoi, Kaptebee and 

Ngenyilel in Turbo Sub County and Soy, Kipsomba and Barsombe 

in Soy Sub County. The wards have a cumulative smallholder 

household population of 30,018, as reported in the County 

Development Plan of 2018.   

         A random sample of 397 households were selected and 

interviewed, 201 from Turbo and 196 from Soy sub-County. This 

sample was determined using the formula specified by Cochran’s. 

Cochran’s formula is considered appropriate in situations with 

large population. The formula is as shown below 

 
Where: 

 e is the desired level of precision (i.e. the margin of error- 

5%) 

 p is the (estimated) proportion of the population which 

has the attribute in question (50%) 

 q is 1 – p. 

Using the confidence level of 95% ((1.96)2 (0.5)90.5)) / (0.05)2 we 

get a minimum of 385. 

A random sample of 397 respondent households were interviewed.   

 

Data collection instruments, pretesting  and procedure 

         Data was collected by use of semi-structured questionnaires. 

The questionnaire was organized into closed and open-ended 

questions and used Likert scales to obtain scores on several 

statements measuring respondent perception on various areas of 

study interests such as availability, accessibility, utilization of 

agricultural extension services and state of household food 

security in the respondent households. A pilot study was done to 

test for reliability of the questionnaires. The questionnaire was 

administered to a random sample of 32 farming household heads 

randomly selected from Kesses sub-County in Uasin Gishu.   

         Six key informants were also interviewed. These were the 

four ward administrators and two Sub County agricultural officers. 

These informants had a breath of information on available 

agricultural extension services, farming practices and food 

security situation in the sub County. Information from these 

officers was used to triangulate information obtained from the 

smallholder farming households. 

         The questionnaires were administered using the Computer 

Assisted Personal Interviewing (CAPI) method whereby data was 

aggregated in the survey platform on Open Data Kit (ODK). CAPI 

has numerous benefits including quicker turnaround time as it 

integrates data collection, data entry, editing coding and cleaning 

into a single process. In addition, it improves data quality and 

reduces the researchers stress.  

 

3.8   Data Analysis and Presentation 

         The data was analysed using the Statistical Package for 

Social Sciences (SPSS version 23). The data was analysed both 

quantitatively and qualitatively using descriptive and inferential 

statistics.  

         Frequency tables and percentages were used to present the 

socio-economic characteristics and the agricultural livelihood 

activities. The Pearson Rank Correlation Coefficient analysis was 

used to examine the type and strength of relationships of the 

independent variables- agricultural extension services access, 

availability and utilization on the dependent variable- respondent 

household food security. The analysis of variance (ANOVA) F-

test was used to test the significance of the overall model with a 

confidence level of 95%.  

 

3.11 Ethical Considerations and Data Management 

         Approval to conduct the study was sought from University 

of Eldoret, Kenya, with information relayed to the County 

Department of Agriculture and the Ward administrators. The study 

adopted the principle of voluntary participation for the sampled 

participants; none of participants were coerced into participating 

in the research. Further, the participants were informed about the 

purpose of the study and that their confidentiality was guaranteed.  

 

III. RESULTS 

Availability of Agricultural Extension Services  

         Majority (90.3%) of the respondents were aware of the 

agricultural extension services available to them with 71.3% 

knowing where to get the services. County government extension 

officers were ranked most available with their services sought 

most often (87%). This was followed by national government 

(40%) whereas few respondents sought extension services from 

the cooperative societies (Table 1). 

 

 

Table 1 Agricultural Extension Service Providers 

 

Providers for agricultural 

extension services  

Never  

% 

Rare 

% 

Don’t Know %  Often  

% 

National government  37.4 15.2 5.5 40 

County government  4.3 4.5 3.5 87 

NGOs 43.4 12.9 17.7 26 

Cooperative society  32.9 36.5  20.6 10 

Private company 42.9  16.7 10.4 26 

 N = 397 Source: Survey Data 2018 
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Access to Agricultural Extension Services 

         Based on the research results, it was found that majority of 

the respondents (95%) agreed to have access to agricultural 

extension services. Two hundred and ninety (73%) attended 

agricultural extensions training with most of them (53%) having 

attended once a month. The summary of the above information is 

illustrated in Table 2 below. 

 

Table 2 Agricultural Extension Services and Training 

Attendance 

 

Indicators of access Percentage 

Access to agricultural extension services 

       Yes  

       No 

 

95 

5 

Attended Agricultural extension training 

     Yes  

     No  

 

 

73 

27 

Attendance in a month   

    Once  

    Twice  

    Thrice  

    Other  

 

53 

10 

1 

36 

 N = 397. Source: Survey Data, 2018 

 

Utilization of Agricultural Extension Services  

         Results on the utilization of lessons from agricultural 

extension service show a majority reporting that it was very useful 

and useful, (76%) of which them (60%) reported that it is very 

effective and effective in improving agricultural productivity. On 

utilization, more than half have medium to high utilization (57%). 

The results are as summarized in Table 3 below. 

 

Table 3 Utilization of Agricultural Extension Services 

 

Variable Percentage 

Usefulness of AES training program 

Very useful 

Useful 

I don’t know 

Somehow useful 

 

18 

58 

16 

8 

Effectiveness of AES 

Very effective 

Effective 

Fair 

Less effective 

 

11 

49 

38 

3 

Utilization of AES 

No Utilization 

Low utilization 

Medium utilization 

High utilization 

 

2 

42 

50 

7 

N = 397 Source: Survey Data 2018 

 

         The level of utilization of agricultural extension services was 

determined by inquiring about the application of various extension 

packages available. These packages include seed preparation, 

fertilizer application, weeding frequency, pesticides and 

herbicides use, harvesting and storage, spraying livestock, land 

use planning, farm record keeping and value addition. It was 

observed that all these packages were utilized mostly on 

occasional basis as seen on Table 4 below.  

 

Table 4 Utilization of Agricultural Extension Services 

 

Variable 

Agricultural 

extension service 

package 

Level of utilization of Agricultural 

Extension services offered 

1 2 3 4 

% % % % 

Seed preparation 

and sowing 

23 18 34 25 

Fertilizer 

application 

11 19 46 24 

Weeding  10 19 47 24 

Pesticide and 

herbicide use 

11 13 53 23 

Harvesting and 

storage 

8 27 45 20 

Spraying livestock 8 21 35 36 

Land use planning 14 35 36 15 

Farm record 

keeping 

26 27 28 19 

Value addition and 

marketing 

39 25 24 12 

N = 397 Source: Survey Data 2018 

 

         The analysis above revealed rare utilization of seed 

preparation and sowing (23%), farm record keeping (26%) and 

value addition and marketing (39%) advice.  

         In conclusion, irregular farm visits were a contributor to the 

respondents’ complaints about invisibility of agricultural 

extension agents. The key informant interviews reported that the 

limited farm visits are as a result of lack of provision of transport.  

Even though, the study is in consensus with the discussions from 

the key informants that majority of the smallholder farmers have 

limited contact with extension personnel on a regular basis,  it 

largely depends on the farmers demand for  extension and taking 

initiative to attend the extension events or visiting the offices for 

advice, more attention is required to reduce the escalating rate of 

irregular visit, since that would translate to a significant number 

of smallholder farmers being accessed. 

         The researcher observes that even after communicating the 

information, some of the smallholder farmers may not afterwards 

translate the information into action. In the same vein, most of the 

smallholder farmers are conservative and are not ready to take up 

new ideas for implementation. Consequently, smallholder farmers 

are often blamed for poor adoption of extension services and 

success and/or failure is based on the level of adoption without 

considering the effectiveness of extension delivery approaches 

 

Utilization of Agricultural Extension Service and Household 

Food Satisfaction  

         The results show that among the households surveyed a 

higher percentage (39%) seldom had problems in satisfying their 

food needs, (31%) had never had problems, and (18%) sometimes 

had problems while (11%) always had problems in their food 

satisfaction. Cross tabulation was performed to establish the 
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utilization level of the extension agricultural extension service and 

the link to smallholder farming household food security.   

         A higher percentage of households (19%) with medium level 

of utilization of agricultural extensions services never experienced 

any problem in satisfying food needs 12 months prior to the 

survey. A small percentage of those who had never utilized (1%) 

agricultural extensions services always had problems in satisfying 

food needs while (6%) with medium level of utilization reported 

to always being dissatisfied with their food security as shown in 

Table 5 below. 

 

Table 5 Cross tabulation between AES Utilization and Food 

Satisfaction 

 

Agricultural extension 

utilization 

Household food satisfaction  

Total 

% 
1 

% 

2 

% 

3 

% 

4 

% 

 

No utilization 2 3 1 1 6 

Low utilization 11 14 8 4 37 

Medium utilization 16 19 8 6 49 

High utilization 3 4 1 1 8 

Total 31 39 18 11 100 

Pearson Chi-Square 4.722   p-value  

0.858 

N = 397. Source: Survey data 2018 

 

         There is no statistically significant (p-value=0.858>0.05) 

relationship between the level of utilization of agricultural 

extensions services and food satisfaction during the 12 months 

preceding the study. (Pearson Chi-Square=4.722). 

 

         Among the households surveyed, 89% did not change food 

consumption patterns in the past 12 months before the data 

collection as compared to the previous year.  A higher frequency 

of households with medium level of utilization (46%) did not 

change their food consumption. One percent of households with 

no and high levels of utilizations changed their food consumption 

level. As shown in Table 6 below, there is no link between the 

level of utilization and changes in food consumption levels. 

 

Table 6 Cross tabulation between AES Utilization and Food 

Consumption Changes 

 

Agricultural extension 

utilization 

Household 

change in food 

consumption 

 

 

Total 

% 
Yes 

% 

No 

% 

 

No utilization 1 5 6 

Low utilization 5 32 37 

Medium 

utilization 5 46 50 

High 

utilization 1 6 7 

Total 11 89 100 

Pearson Chi-Square  1.947   p - value 0.583 

N = 397. Source: Survey data 2018 

 

         There is no statistically significant (p-value=0.583>0.05) 

relationship between the level of utilization of agricultural 

extensions services and changes in food consumption.   

         Eighty-eight (88%) of the respondents did not experience 

food shortages while only. Thirty two percent of respondents with 

low utilization and 45% with medium level of utilization of 

agricultural extensions services did not experience food shortages. 

The households who experienced food shortages across the levels 

of utilization is 12% as shown in Table 7 below. 

 

Table 7 Cross tabulation between AES Utilization and Food 

Shortage 

 

Agricultural 

extension utility 

Household experiencing food 

shortage in the past 12 months 

prior to the survey 

 

 

Total 

% Yes 

% 

No 

% 

 No utilization 1 5 6 

Low 

utilization 5 32 37 

Medium 

utilization 6 45 51 

High 

utilization 1 6 7 

Total 12 88% 100 

Pearson Chi-Square 1.689   p- value 

0.639 

N = 397. Source: Survey data 2018 

 

         There is no significant (p-value=0.639>0.05) relationship 

between the level of utilization of agricultural extensions services 

and food shortage experienced.  

         In general, utilization level of the extension agricultural 

extension service has no link to smallholder farming household 

food security in Uasin Gishu County. 

 

Correlation Analysis between Availability and Access to 

Agricultural Extension Services and Food Security. 

         Correlation analysis was performed to determine the strength 

of relationships between availability and access to agricultural 

extension services and respondent household food security. 

         Table 8 below summarizes the correlations between 

availability and access to the agricultural extension’s services and 

food security. There is a significant positive relationship between 

the availability of extension services, attendance of extension 

training programmes and monthly frequency of attendance 

(rho=0.200 and 0.108 respectively). Also, there is a significant 

negative correlation between availability of extension services and 

knowledge about its understanding by the households (rho=-

0.237). This shows that increasing the availability of extension 

services and attendance to training programmes increases 

accessibility and therefore contributes to household food security.  

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10171
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Table 8 Correlation Analysis between Availability and Access 

to Agricultural Extension Services and Food Security 

 

Variables 1 2 3 4 5 

1. Food shortage 1     

2. Availability 

AES 

.0

43 

1    

3. Access to 

AES 

-

.0

40 

-.237** 1   

4. Attend AES 

training 

.0

28 

.200** -.189** 1  

5. Attendance 

Frequency  

.0

10 

.108* -.146** .268** 1 

** Correlation is significant at 0.01 level (2-tailed) * Correlation 

is significant at 0.05 level (2-tailed) 

Source: Survey 2018 

 

Correlations Analysis between Utilization of Agricultural 

Extension Services and Household Food Security 

         Correlation analysis was also performed on utilization of 

extension services and food security, Table 4.20, to determine the 

strength of relationships.  

 

Table 9  Pearson correlation analysis on Utilization of 

Agricultural Extension Services and Food Security 

 

Variables 1 2 3 

Food shortage 1   

AES is useful .023 1  

AES utility .039 -.525** 1 

* Correlation is significant at 0.05 level (2-tailed). Source: Survey 

Data 2018 

 

         The analysis in Table 9 above revealed a significant positive 

relation between utilization of agricultural extension services and 

improvement of household’s food security (rho=0.623). This 

means that the utilization of agricultural extension services 

improves household wellbeing through improved agricultural 

productivity. There is a statistically significant negative relation 

between usefulness of the utilization of Agricultural Extension 

Services and their level of utilization (rho=-0.525), meaning that 

usefulness of Agricultural Extension Services depends on the level 

of utilization.  

 

Ordinal Regression Analysis between Availability and Access 

to Agricultural Extension Services and Food Security 

         Pearson Chi-square statistic is not significant with a p-

value= 0.812 > 0.05 level hence the null hypothesis is not rejected.  

The parameter estimates in Table 10 below summarizes the effect 

of each predictor. There is insignificant (p-values>0.05) positive 

relationship between respondent’s households’ availability and 

access to agricultural extension services and its effect on food 

shortage while households’ attendance to extension training 

programs and knowledge on where to get extension services 

shows inverse relation.  

         The odds of availability of extension services 0.581 as 

compared to non-availability of these services, (β=-0.581). The 

odds that those who attend extension training programs to 

experience food shortages decreases by 14% as compared to those 

who didn’t attend, (β=0.139). The odds that those who attends 

extension training programs once per month to experience food 

shortages is 0.059 as compared to those who attends twice or thrice 

per month, (β=0.059).  

𝑦 = 0.581𝑥1 + 0.213𝑥2 +−0.139𝑥3 + 0.059𝑥4 + 2.017 

In conclusion, households’ access to agricultural extension 

services influence the state of their food security even though not 

significant as seen in Table 10 below. 

 

Table 10: Ordinal Regression Analysis between Accessibility 

to Agricultural Extension Service and Household Food 

Security 

 

Parameter Estimate Sig. 

Threshold (Household food security= 0) 2.017 .698 

Location Availability of extension 

services (x1) 

.581 .906 

Understanding access to AES 

(x2) 

.213 .757 

Attend AE training (x3) -.139 .883 

Frequently attend AES .059 .828 

Model Chi-Square = 64.011  Chi-square = .812 

Nagelkerke's R2=0.018   Significance = .371 

Cox and Snell's R2= 0.010  

McFadden’s R2=0.013 

Source: Survey Data 2018  

 

Ordinal Regression Analysis between Utilization of 

Agricultural Extension Services and  Household Food Security 

         The Pearson Chi-square statistics is not significant (p-value 

= 0.369>0.05), hence the null hypothesis is not rejected.  

         The parameter estimates below summarizes the effect of 

each predictor. There is insignificant (p-values>0.05) positive 

relationship between utilization of agricultural extension services 

and its effect on food shortage while usefulness of the utilization 

of extension services shows an inverse relation. The odds ratio 

(β=-0.513) represents the risk of food shortages decreasing by 

51.3% for those who view utilization of agricultural extension 

services as very useful as compared to other households whose 

thoughts were otherwise. The risk of exposure to food insecurity 

is 0.650 times for those with no utilization of extension services 

(β=0.650). Furthermore, the odds of exposure to food shortages is 

0.920 for those who rated utilization of extension services helps in 

improvement of household’s wellbeing (β=-0.920). 

Y = -0.513x1 + 0.65x2 +0.92x3 + 0.1.81 

 

         Therefore, the utilization of agricultural extension services 

will influence the state of household food security even though not 

significant as shown in Table 11 below. 

 

Table 11: Ordinal Regression Analysis between AES 

Utilization and Household Food Security 

 

Parameters Estimate Sig. 

Threshold [household food security= 

0] 

.181 .927 

Location AES attending useful (x1) -.513 .334 

AES utility (x2) .650 .232 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10171
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AES improves wellbeing .920 .106 

Model Chi-Square = 3.148  Chi-square = .369 

Nagelkerke's R2=0.018   Significance = .371 

Cox and Snell's R2= 0.010  

McFadden’s R2=0.013 

Source: Survey Data 2018  

 

DISCUSSIONS 

Availability of Agricultural Extension Services 

         The findings reveal availability and multiplicity of 

agricultural extension service providers. The main player is the 

County government of Uasin Gishu., whereas others include 

private sector, NGOs and cooperatives. This finding concurs with 

Chowa, Garforth & Cardey, (2013) who argue that government 

services can be supplemented by NGOs and the private sector. 

         In a study by Bhatta & Doppler, (2011), reported that Agro-

vets and farmers’ cooperatives tended to offer quality and timely 

services to farmers, and that NGO staff members possessed better 

technical competencies and achieved better results than public 

extension officials. The players used varied extension approaches 

and delivery systems.  They include farmer field schools, training 

and visit (T&V), farmer to farmer and commodity approach in the 

form of contract farming.  The most commonly used were training 

and visits (58%) followed by farmer to farmer approach (25%). It 

is not clear from this study if the training and visit reported by the 

beneficiaries has the same features as the one initially conceived 

and promoted by World Bank which had the extension agent 

supporting a contact farmer with the expectation that farmers 

would learn from them.  The agricultural officers reported that the 

most common approach used is demonstrations through field days. 

In this approach various technologies are demonstrated in a farm 

setting. However, participation was low with even lower 

participation from women farmers. 

         Another approach that is preferred is the farmer to farmer, 

where information is passed from farmer to farmer and reinforced 

through farmer field days so as to disseminate the technologies and 

good agricultural practices. The delivery system included: field 

days, mass media, telephone, farmer field schools, 

demonstrations, common interest groups, agricultural shows and 

exhibitions. Among the methods, demonstration with hands-on 

experience was the most preferred. The most available agricultural 

package was crop production as reported by 91% of the 

respondents. Even with reported availability of extension service 

by 90.3% of the respondents, only 58% indicated that the 

extension service was useful with occasional utilization of the 

knowledge on the available packages of seed preparation and 

sowing, fertilizer application, weeding, pesticides and herbicide 

use, harvesting and storage, livestock spraying, land use planning, 

farm record keeping, value addition and marketing.  

         The challenges facing agricultural extension services include 

limited visits by extension agents and coupled with limited 

knowledge of the demand led approach currently being used in 

extension service. This indicates that the farmers have not been 

made aware of the changes in the delivery of extension to demand 

driven. A study in Wareng district by Kipkurgat & Tuigong (2015) 

in the same County, also noted that farmers did not receive enough 

information and that extension officers were limited in number. 

Similar studies in Africa found that a major barrier to extension 

service availability was lack of transport by extension (Khaila, et 

al. 2015; Mkwambisi et al. 2013). However, it is noted that there 

was significant relationship between availability of extension and 

food security.  

 

Accessibility of aagricultural eextension sservices  by 

respondents 

         The other objective of this study was to examine level of 

utilization of agricultural extension services for smallholder 

farming households. The findings show a mix of players referred 

to pluralistic agricultural service. The providers are the County 

government extension service, reported to be the most available, 

whereas others include national government, non- governmental 

organizations, cooperatives and private sector actors. The 

agricultural extension packages provided included crop and 

livestock production, market linkages, fertilizer application and 

weed and pest management.  

         The most common package was crop production, which was 

reported to bear fruit given the high percentage of respondents 

reporting to have enhanced their production although this was not 

measured. Among the problems facing extension services were 

few officers, untimeliness of services, and low level of awareness 

of the service by farming households and poor-quality service. 

This concurs with Ong'ayo, (2017) who reported that lack of 

facilitation of agricultural extension officers in terms of transport 

which limits coverage of the extension officer, timeliness and 

quality of agricultural extension services hindering farmers access.  

This research shares that agricultural extension involves building 

capacity of smallholder farming household in the study area to 

help them make informed decisions on food security. However, 

the effectiveness of agricultural extension services is highly 

dependent on the ability and competence of extension agents to 

transfer information to the smallholder farmers, and this research 

focused on establishing the effects of agricultural extension 

services on access and utilization of agricultural knowledge by 

smallholder farmers.  

 

Utilization of Agricultural Extension Services by Respondents 

         The study revealed that agricultural extension activities have 

high impact (66%) on adoption of new technology and the level of 

understanding of marketing issues (64%). The above findings are 

confirmed by Sinkaiye (2005) who averred that the role of 

agricultural extension agents is building the capacity of 

smallholder farmers and helping them make informed decisions so 

as to achieve better household food security status.  

         As indicated by  Al-Sharafat, Altarawneh & Altahat, (2012),  

the effectiveness of agricultural extension services is dependent on 

the efficacy of agricultural extension agents in disseminating 

information to the smallholder farmers. Therefore, the implication 

here is that effective agricultural extension is significant towards 

achieving food security among smallholder farming households. 

 

Respondents Household Food Security Situation 

         Considering the multidimensionality of food security as 

defined by the World Food Summit, (1996), a modified form of 

food security measurement was adopted for this study. To assess 

the food security situation among the respondents’ households; a 

household level measure was used based on several questions. The 

questions capture different aspects of food insecurity.  This allows 

for classification of respondents onto different levels of food 
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situations. To avoid the influence of seasonal effects, the state of 

food security measurement covered the last 12-months prior to the 

survey. 

         The responses on the series of the questions enabled the 

categorization of households into a dichotomous group of food 

secure and insecure. The food security indicators used for this 

study were; whether the household had to go a whole day without 

food (NOFOOD); eat small meals (SMLMEAL); worried that the 

household would not have enough food (WORRY); not eat foods 

they preferred (PREFER) and ate limited variety of food 

(LIMVAR). From the results, it was established that 10% of the 

households surveyed were food insecure in the 12 months prior to 

the survey thus September 2017 to October 2018. Many 

households (90%) did not change their consumption patterns in the 

period with most of them reporting to have taken three meals even 

though the means many not necessarily be adequate in quality and 

quantity. 

         From the inferential analysis, it is observed that those with 

no utilization of extension services are 65% likely to be exposed 

to food insecurity, while the risk of food insecurity for those who 

reported extension services being useful decreases by 51.3% 

compared to those who think otherwise. These results are similar 

with other studies that have reported extension services influence 

on the state of household food security but not significantly.  

         Studies have mixed results on the impact of extension and 

improved productivity. They reckon that extension impacts are 

difficult to show because of attribution issues. There are many 

factors that affect farmer’s agricultural performance leading to 

difficulty in quantifying the cause and effect (Anderson, 2007). 

Birkhaeuser et al. (1991) review of extension studies found that 36 

studies out of 48 showed significantly positive effects on 

knowledge, adoption and productivity. 

         This study showed an insignificant relationship between 

availability and utilization of agricultural extension and 

respondent household food security. Generally, almost all 

smallholder farmers involved in the study required and acquired 

agricultural extension knowledge related to different agricultural 

activities. They required capacity and knowledge for value 

addition to their agricultural produce. Most smallholder farmers 

appreciated the fact that the usage of agricultural knowledge 

increased agricultural production thus improving their livelihoods. 

It was also evident that smallholder farmers are able evaluate 

extension services based on adequacy, availability, and timeliness. 

It is acknowledged that other multidimensional factors such as 

household demographics, high prices of agricultural inputs, 

diminishing land resources coupled with poor agricultural 

practices among others affect food security (Wachira, 2014; 

Ayanda, 2014). 
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Abstract- Human immune-deficiency virus infection continues to 

ravage human lives globally. Women, continue to experience 

higher new infection rate, morbidity, mortality and their quality of 

life (QoL) is adversely in various dimensions for which they need 

adequate information behaviour. This study investigated the 

influence of information behaviour on the quality of life of women 

living with HIV and receiving HAART. Data was collected from 

three study centers, using a self- developed questionnaire with a 

reliability index of 0.85. Average weighted mean of (x=2.61) 

showed a generally good quality of life.  Respondents’ information 

behaviour with average weighted mean of 2.31 which fell below 

the criterion mean of 2.5.  Information behaviour had a significant, 

overall influence on the Quality of Life of WLH (Adj. R2 =0.131 

F(3, 319) = 17.243, p<0.05.) . Relative information seeking,(R 2 = 

0.108, β = 0.29, P<0.05, t (323) =5.51),  information avoidance  

was negatively significant (R2 = 0.016, β = -0.09, p< 0.05, t (323) 

= -2.25). Information use had no significant influence on quality 

of life of WLH (R 2 = 0.001, β = 0.3, P<0.05, t (323) = 0.53).  

          Respondents should be encouraged to use available 

information and stop avoiding information that can improve their 

QoL. 

 

Index Terms- HAART, Information seeking, Quality of Life, 

Women living with HIV 

 

I. INTRODUCTION 

uality of life has been described as the ability to enjoy normal 

activities of life such as eating, sleeping, moving from one 

place to the other, eliminating and social interactions with others 

(MedicineNet, 2016). It can also be explained as a subjective 

multidimensional evaluation of one’s functioning and well-being 

in day to day life. WHO (2002) explained that  QoL is the way an 

individual perceives  their  position in life in the context of culture 

and value systems in which they live and in relation to their goals, 

expectations, standards and concerns. Chronic illnesses like 

kidney disease, heart problems and HIV infection often have 

adverse effect on the quality of life of those affected.  

        The gender profile of HIV/AIDS pandemic has changed from 

what it was thirty years ago, when the infection was mainly seen 

in men injecting drugs and homosexuals. The infection is now 

hetero-sexual, affecting both male and female and globally and 

nearly half of the 35.3 million people living with HIV currently 

are women and one in every two new infections occurs among 

women (United Nations Joint Programme on HIV/AIDS 

(UNAIDS), 2016).  The gender profile of women infected with 

HIV in Nigeria follows the global pattern. New infection among 

Nigeria women as at 2014 was 123,601 as compared with 103,917 

among men. Estimates show that this new infection occurs more 

in the age-group of 15-24 women than the male counterpart, and 

they constitute up to 64% of new infection shown in the country  

(Federal Ministry of Health ,National HIV/AIDS Reproductive 

Health Survey, 2015;  Avert, 2017).This reveals that women are 

becoming more infected and vulnerable to HIV infection than 

men.  

        The quality of life of women living with HIV has been 

adversely affected by the disease in various dimensions .These 

women have a lot of challenges socially physically and 

psychologically that they find hard to cope with.  These challenges 

however can be drastically reduced if they have access to the right 

and relevant information relating to their status, available human 

and material resources that will enable them to cope and thereby 

enjoy a relative quality of life. Ability of women living with HIV 

(WLH) to seek and use correct and relevant information is 

considered as their information behaviour and this may sometimes 

be problematic to them. This study explored the influence of how 

WLH seek, use and sometimes avoid information on their quality 

of life. 

 

II. QUALITY OF LIFE OF WOMEN LIVING WITH HIV 

         The QoL of WLH in essence, means how they perceive their 

physical appearance, general health, social relationships, and level 

of independence in taking life decisions and acceptance in the 

society.  Many WLH may perceive their life coming to an end 

when they receive the positive result of their HIV test. Some are 

perplexed while others feel that the stigma and discrimination that 

follow acknowledgement of their HIV status will bring shame, 

guilt, loneliness, ostracisation and sometimes violence from their 

spouses, sexual partners and even family members (Folasire, 

Irabor & Folasire, 2012; Silveira, Silveira & Muller, 2016).  

         WLH have demonstrated poorer functioning and greater 

disruptions of their physical and psycho-social well-being 

(Folasire et al., 2012; Van, Aguirre, Sama & Bretch, 2002). Low 

level of literacy, unemployment, financial dependency, and social 

boundations’ can contribute significantly to lower QoL in WLH 

(Anand, Puri &Mathew 2012). Bhat, Cherian, Bhat, Chapman, 

Lukose and Patwardhan (2015), found that there is high 

Q 
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prevalence of psychiatric disorders, high level of stress, 

discrimination, low social support and low income earnings 

among WLH as a result ill health, loss of job and inability to meet 

the rising cost of health care (Ghakhar, Kamali and Holodiniy, 

2015). Poor adherence to the use of ART, high risk sexual 

behavior and reduction to free access to drugs constitute problems 

that can reduce the QoL of these women. Violence and rejection 

from intimate partners or husbands and significant ones like the 

in-laws also contribute significantly to poor QoL (Orza et. 

al.2015; Bhat et al. 2015). Lipodystrophy which is an alteration in 

the shape of women receiving ART lowers their self esteem and 

enhances poor perception of body image which leads to 

stigmatization (Ghakhar, Kamali & Holodniy, 2015). 

         Constant worry, stress and anxiety also contribute to poor 

QoL. (Folasire et. al. 2015; Silveira et. al. 2016).  Cleary and 

Wilson (1995) suggested that use of alcohol is associated with 

risky sexual behaviour that often affects the QoL of people living 

with HIV as  people under the influence of alcohol will practice 

unprotected sex and alcohol may make them forget to take their 

drugs and there could be drug interaction with alcohol, leading to 

ineffectiveness. A study in Cameroon revealed poor physical 

health and frequent unsafe sex, leading to unintended pregnancies, 

abortions and premature deaths and subsequently poor QoL 

(Marcellin, Bonono, Blanche, Carrieri, Spire, Koulla-Shiro et. al. 

2010). 

        Conversely, a high level of education, employment and good 

economic status can enhance their QoL. This means the WLH that 

are educated or reasonably employed can access information and 

treatment and thereby have a reasonable QoL (Adedimeji & 

Odutolu, 2007, Folasire et. al, 2012, Mutabazi-Mwesigire, 

Katamba, Martin, Seeley & Wu, 2015) WLH who have adequate 

social care and support tend to have higher level of QoL than those 

who do not. Social support can be given by husband, lover, friend 

or family members, healthcare workers and some non-

governmental organisations (Folasire et al. (2012). 

        The use of ART by WLH has been mentioned by various 

authors as a significant method of improving their QoL 

(Adedimeji & Odutolu, 2007; Da costa et .al. 2014; Silveira et al 

2016; Trans, 2012). Availability and consistent use of HAART 

have greatly enhanced the QoL of WLH to the extent of their 

desiring sexual relations and motherhood (Gombachika & 

Soundby, 2013).  Wani and Sankar (2017) however found in their 

study that men living with HIV tend to enjoy more social support 

by the family and friends than WLH. This is culturally determined 

as infected men are more accepted than women.  In order to have 

and enjoy a better quality of life and to cope with the numerous 

challenges these women require adequate, relevant and correct 

information.  

 

III. INFORMATION BEHAVIOUR OF WOMEN LIVING 

WITH HIV 

        Women living with HIV often seek information about their 

condition in order to understand the infection, diagnosis, treatment 

options and the prognosis. They seek and use information about 

social support, reproductive issues, nutrition and use of highly 

active antiretroviral therapy (HAART). The totality of human 

behaviour in relation to sources and channels of information, 

including both active and passive information seeking and use is 

considered as information behaviour (Wilson, 2000). Fear of 

stigmatization and discrimination often prevent them from seeking 

information but deterioration in health often lead the victims to 

seek needed information. The way people seek, use and sometimes 

avoid available information is considered their information 

behaviour. 

         Sources of information seeking by WLH vary according to 

their level of literacy. In the study conducted at Nigerian Navy 

Reference  Hospital, Ojo, Ibadan, PLWHA prefer seeking 

information from Television/radio ( 73 %,) support groups (69%) 

while  20% sought information from HIV/AIDS campaigns and 

11% from traditional healers. Females living with HIV tend to 

seek information more than male their male counterparts, while 

65% of women actually consulted traditional healers. Those with 

higher educational background tend to seek information from 

support groups (92%) literature, books and internet (Soremekun & 

Shonowo, 2013). Health care providers and communities such as 

churches were also identified as sources of information (Modeste 

& Majeke, 2014, Zukoski et. al. ,2011). Other sources include the 

health workers, media, internet, friends and other people living 

with HIV (Stonbraker, 2016). Some however, were not sure of 

internet as a reliable source of information (Yusuf, 2012). The 

sources of information tend to affect their quality of life because 

of the type and quality of information they will get.  

        Using available information is multi-factorial. Stonbraker et. 

al. (2015) found association between non use of information and 

the presence of co- morbidities. Low socio-economic factor, 

decreased cognitive ability, information overload, poor health, and 

low literacy were significantly associated with non use of 

information. On the other hand WLH with high level of literacy 

were associated with information use (Almeida & Veira, 2009; 

Wawrzyniat, et. al. 2013). When these women refuse to use or 

avoid using available information, their quality of life deteriorates 

fast and often leads to death. 

        Sweeny, et. al. (2000) described information avoidance as not 

merely the opposite of information seeking but rather a motivated 

decision to remain ignorant.  People avoid information for various 

reasons. People may deliberately not pay attention to information 

particularly when such information may undermine their 

wellbeing (Chaplin & Dean, 2015; Sallee, 2014). Unpleasant life 

experiences like HIV motivates people to forget about information 

seeking and use ( Anderson & Huddeston, 2012). Finally, Neben 

(2015) stipulated that incongruent information that does not 

synchronize with a person former knowledge and beliefs becomes 

a threat leading to psychological defense and eventual avoidance 

of information.     

 

IV. METHODOLOGY 

        This study adopted descriptive survey to measure and analyse 

the variables under consideration. The study population was 3018 

WLH attending special clinics in three tertiary institutions in 

South-west, Nigeria. Multistage sampling was employed to select 

341 respondents among the population. A self structured 

questionnaire was used to obtain data about quality of life and 

information behaviour of respondents. The questionnaire was 

validated and reliability index using Chronbach alpha coefficient 

for quality of life was 0.85 and information behaviour 0.86. 

Ethical clearance was obtained both from Babcock University 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10172
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020              631 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10172   www.ijsrp.org 

Health Research Ethics Committee and from the respective 

institutions. Informed consent was obtained from respondents 

ensuring the confidentiality, anonymity and participation was 

voluntary.  Research assistants were trained to assist in data 

collection.  Data was collected over a period of six weeks. 341 

questionnaires were distributed and 323 were retrieved and 

validated for analysis, making 95% return rate. Analysis involved 

both descriptive and inferential statistics of multiple linear 

regressions at 5% level of confidence. Participant’s quality of life 

and information behaviour were graded using Likert”s scale.  

 

V. RESULTS AND DISCUSSION  

 

Table1: Demographic Characteristics of Respondents 

 

Variable                         Frequency (n) Percentage (%) 

Age 18-25 54 16.7 

26-30 25 7.7 

31-35 69 21.4 

36-40 94 29.1 

41-45 49 15.2 

46-49 32 9.9 

Total 323 100 

Ethnicity Yoruba 276 85.4 

Igbo 23 7.2 

Hausa 20 6.2 

Missing 4 1.2 

Total 323 100 

Marital Status Married 233 72.1 

Divorced 20 6.2 

Single 50 15.5 

Widowed 16 5.0 

Missing 4 1.2 

Total 323 100 

Educational Qualification Non formal 30 9.2 

Primary 61 18.9 

Secondary 152 47.1 

Tertiary 80 24.8 

Total 323 100 

Occupation Self-Employed 244 75.5 

Civil Service 52 16.1 

Unemployed 17 5.3 

Others (Traders) 10 3.1 

Total 323 100 

 

        Respondents were across the age spectrum of 18-49 years and (72.1%) were married and (15.5%) were single. Respondent’s 

educational background were tertiary (24.8%), secondary (47.1%) and primary (18.9%), while few had no formal education. 

Furthermore, majority were self –employed (75.5%) while (16.1%) were civil servants. Majority of respondents have been living with 

HIV from 6 to 10 years, however (42.2%) of respondents represent new or emerging infected incidences of less than 5 years. This 

implies that despite various awareness programmes, women are still getting infected as corroborated by (UNAIDS, 2016; Avert 2017). 

 

Table 2: Quality of life of Women Living with HIV 

 

Items  

 

A 

3 

F 

NA 

2 

F 

D 

1 

F 

x  SD AM 
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(%) (%) (%) 

Physical Indicators: Please indicate how these 

items  apply to you 

      

I am able to carry out my daily chores at home 
304 

(94.1) 

6 

(1.9) 

13 

(4.0) 

2.90 0.41  

 

 

 

 

 

Average 

Mean 

2.73 

My appetite is good 
297 

(92) 

6 

(1.9) 

20 

(6.2) 

2.86 0.50 

I am happy with my appearance. 
296 

(91.6) 

6 

(1.9) 

21 

(6.5) 

2.85 0.51 

I am satisfied with my ability to work 
296 

(91.6) 

6 

(1.9) 

21 

(6.5) 

2.85 0.51 

I am happy about my weight. 
283 

(87.6) 

6 

(1.9) 

34 

(10.5) 

2.77 0.62 

I enjoy my social life 
280 

(86.7) 

6 

(1.9) 

37 

(11.5) 

2.75 0.65 

I get enough sleep 
268 

(83) 

10 

(3.1) 

45 

(13.9) 

2.69 0.70 

Physical pain does not prevent me from carrying 

out my daily chores 

243 

(75.2) 

28 

(8.7) 

52 

(16.1) 

2.59 0.75 

I experience pain  regularly 
239 

(74) 

28 

(8.7) 

56 

(17.3) 

2.57 0.77 

I am not often tired 
219 

(67.8) 

32 

(9.9) 

72 

(22.3) 

2.46 0.83 

Social Support: Please state how these items 

apply to you. 

      

Am accepted by my husband or partner 
308 

(95.4) 

- 15 

(4.6) 

2.91 0.42  

 

 

 

 

 

Average 

Mean 

2.51 

Health workers answer my questions about my 

health 

301 

(93.2) 

6 

(1.9) 

16 

(5.0) 

2.88 0.45 

I am satisfied with my overall  quality of life 
274 

(84.8) 

15 

(4.6) 

34 

(10.5) 

2.74 0.63 

I receive adequate support from health workers 
273 

(84.5) 

5 

(1.5) 

45 

(13.9) 

2.71 0.70 

Am satisfied with the relationship with my 

spouse 

273 

(84.5) 

- 50 

(15.5) 

2.69 0.72 

Am satisfied with my sexual life 
258 

(79.9) 

- 65 

(20.1) 

2.60 0.80 

I get support from family members 
211 

(65.3) 

50 

(15.5) 

62 

(19.2) 

2.46 0.80 

Health workers help me to look for financial 

help 

179 

(55.4) 

99 

(30.7) 

45 

(13.9) 

2.41 0.72 

I get good support from my friends 
159 

(49.2) 

115 

(35.6) 

49 

(15.2) 

2.34 0.73 

Family member help with daily chores when I 

am unable to do them 

178 

(55.1) 

42 

(13) 

103 

(31.9) 

2.23 0.90 

When I am sick friends bring me to the hospital 
114 

(35.3) 

126 

(39) 

83 

(25.7) 

2.10 0.78 

Family members support me financially to buy 

drug 

137 

(42.4) 

57 

(17.6) 

129 

(39.9) 

2.02 0.91 

Average Weighted Mean    2.61 0.67  

 Source: Field survey, 2018 

KEY: A=Agree, NA=Neither Agree Nor Disagree. D=Disagree  

Decision Rule; if mean is ≤ 1.49 = Poor; 1.5 to 2.49 = Fair; 2.5 to 3 = Good   

Criterion mean =2.5 

 

        Table 2 revealed the quality of life of respondents using physical and social parameters. Physical indicators showed a mean score 

of (X=2.73) and social support (X=2.51). The average weight mean (x=2.53) showed that their QoL was generally good, as (94.1%) 
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were able to do their daily chores and (92%) had good appetite. With respect to social support, (95.4%) agreed that they were accepted 

by their husbands or partners while (35.3%) said that friends were ready to take them to hospitals if they become sick. The average 

weighted mean of (M = 2.61 was higher than the criterion mean of 2.5 indicating that the quality of life of women living with HIV in 

South West Nigeria was generally good. This finding can be linked to the fact that these women were using ART and the use of ART 

by WLH has been mentioned by various authors as a significant method of improving their QoL (Silveira et al 2015; Adedimeji & 

Odutolu, 2007; Da costa et .al. 2014; Trans, 2012). 

 

Table 3: Information Behaviour of WLH in South-West, Nigeria 

 

S/N Items 

Information Seeking 

Behaviour 

HE 

3 

F(%) 

ME 

2 

F(%) 

LE 

1 

F(%) 

X SD  

1 Television programs on how 

I can maintain physical 

strength  

286(88.5%) - 37(11.5%) 2.77 0.64  

 

 

 

 

Average 

Mean: 

2.50 

2 Internet sources on how to 

achieve safe pregnancy  

126(73.1%) 44(13.6%) 43(13.3%) 2.60 0.71 

3 Colleagues on how to 

maintain physical strength  

238(73.3%) 17(5.3%) 68(21.1%) 2.53 0.82 

4 Peer groups on how to 

achieve social support 

208(64.4%) 32(9.9%) 83(25.7%) 2.39 0.87 

5 Colleagues who are well 

adjusted on how to cope with 

HIV status  

209(64.7%) 86(26.6%) 28(8.7%) 2.38 0.88 

6 Seminars and workshops 

about my status  

189(58.5%) 57(17.6%) 77(23.8%) 2.35 0.84 

7 Family members about social 

support  

187(57.9%) 50(15.5%) 86(26.6%) 2.31 0.87 

Information use:  

Information I get about 

my status helps me to:  

8 Take my drugs regularly  297(92%) 6(1.9%) 20(6.2%) 2.86 0.50  

 

Average 

mean  

2.58 

9 Cope in times of depression  284(87.9%) - 39(12.1%) 2.76 0.65 

10 Maintain my physical 

strength  

277(85.8%) - 46(14.2%) 2.72 0.70 

11 Seek for financial support  216(66.9%) 55(17%) 52(16.1%) 2.51 0.76 

12 Abstain from unsafe sexual 

relations 

229(70.9%) 15(4.6%) 79(24.5%) 2.46 0.86 

13 Seek social support from my 

family and friends  

174(53.9%) 31(9.6%) 118(36.6%) 2.17 0.94 

 Information avoidance 

 Behaviour  

14 I interpret information to suit 

my own belief about social 

support 

127(39.3%) 41(127%) 155(48%) 1.91 0.93  

 

 

 

Average 

mean: 

1.85 

15 I read books and pamphlet 

about maintaining physical 

wellbeing  

120(37.2%) 39(12.1%) 164(50.8%) 1.86 0.93 

16 I attend seminars or talks 

where information is given 

about my status  

109(33.7%) 51(15.8%) 163(50.5%) 1.83 0.90 

17 I may forget information that 

does not synchronize with 

my belief about child bearing  

107(33.1%) 41(12.7%) 175(54.2%) 1.79 0.91 

 Average weighted mean     2.31 0.81 

        

Source; Field survey, 2018 

Key : HE=High Extent, ME=Moderate Extent , LE=Low Extent 
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Decision Rule ; if mean is ≤1.49=Low Extent ; 1.5 to 2.49=Moderate Extent;  2.5 to 3=High Extent 

Criterion mean=2.5 

 

        Table 3:  Showed that most of the WLH in South-West, Nigeria had inclination towards Information seeking and Information use 

rather than information avoidance. Out of the three indicators of information behaviour, Information Use had the highest mean score 

(x= 2.58), followed by Information Seeking Behaviour (x =2.50), while Information Avoidance Behaviour (x =1.85) had the least mean 

score. The overall mean score of 2.31 falls below the criterion mean of 2.5 and this clearly showed that information behaviour of WLH 

was not adequate. Although they sought and used information, they also avoided information. 

 

Table 4: Summary of Regression Analysis on the influence of Information Behaviour on Quality of Life of WLH 

 

Model Sum of Squares Df Mean Square F Sig. 

1 

Regression 973.723 3 324.574 17.243 0.000b 

Residual 6004.721 319 18.824   

Total 6978.444 322    

R= 0.374 

R Square = 0.140 

Adjusted R Square = 0.131 

Source: Field survey, 2018 

 

        Table 4. Revealed that Information behaviour had a significant, positive influence on the Quality of Life of WLH in South-West, 

Nigeria (Adj. R2 =0.131 F(3, 319) = 17.243, p<0.05). This suggests that Women Living with HIV in South-West, Nigeria were inclined to 

seek and use information but still exhibit information avoidance in some aspect of their quality of life. The hypothesis that Information 

behaviour has no significant influence on the Quality of Life of WLH in South- West, Nigeria was rejected. Therefore information 

behaviour has significant influence on the Quality of Life of WLH in South-West, Nigeria. 

 

Table 5: Relative Influence of Information Seeking, Information Use and Information Avoidance on the Quality of Life of 

WLH 

 

Model Unstandardized 

Coefficients 

Standardized 

Coefficients 

T Sig. 

B Std. Error Beta 

1 

(Constant) 44.521 2.087  21.328 .000 

Information Seeking Behaviour .297 .054 .328 5.517 .000 

Information Use Behaviour .033 .061 .034 .537 .592 

Information Avoidance Behaviour -.094 .042 -.128 -2.251 .025 

a. Dependent Variable: Quality of Life 

Source: Field survey, 2018 

 

        Table 5 showed that Information Seeking Behaviour and 

information avoidance behaviour had significant relative 

influence on quality of life of WLH in South-West, Nigeria. 

Information Seeking Behaviour had a weak positive significant 

influence on Quality of Life of WLH,(R 2 = 0.108, β = 0.29, 

P<0.05, t (323) =5.51) meaning that  improved Information 

Seeking Behaviour can lead to better Quality of Life of WLH. 

Information avoidance behaviour had a negative but significant 

influence on the quality of life of WLH (R2 = 0.016, β = -0.09, p< 

0.05, t (323) = -2.25). This implies that increased information 

avoidance behaviour among WLH would negatively impact their 

quality of life. Finally, Information use behaviour had no 

significant influence on the quality of life of WLH (R 2 = 0.001, β 

= 0.3, P<0.05, t (323) = 0.53). This means that information use by 

WLH did not significantly improve their quality of life. 

Consequently, the hypothesis that the relative contribution of 

information seeking and information avoidance on the quality of 

life of WLH in South West Nigeria is not significant was rejected; 

while the hypothesis that information use did not have a relative 

significant influence on the quality of life of WLH in South West 

Nigeria was accepted. Therefore information seeking and 

information avoidance have significant influence on Quality of 

Life of WLH in South-West, Nigeria while information use did 

not significantly influence their Quality on Life.  

        The findings in this study revealed a positive influence of 

information behaviour on the QoL of WLH in South west Nigeria. 

This finding is in consonance with what Stonbraker et. al. (2017) 

found in their study that the ability of the individuals living with 

HIV/AIDS to effectively manage their health is dependent on the 

successful acquisition and use of health information. QoL 

improves when WLH are able to use their drugs effectively and 

take good nutrition to maintain health based on the use of available 

information. This was also confirmed by Folasire et. al. (2014) 

that a better quality of life is enjoyed by participants who had 

better health seeking behaviour and attitude to treatment which 

occurs because they have information. St. Jean (2012) found that 

information behaviour actually predicted the quality of life of 

participants. On the other hand, Garbutt (2014) found that 
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information behaviour did not influence the quality of life of 

respondents. 

        The findings on the combined relative influence of 

information seeking, use and avoidance on the QoL of WLH 

revealed that information behaviour had positive influence on the 

QoL of respondents. Information seeking had a weak positive 

significant influence and information avoidance had a negative 

influence on the QoL. These indicate that increased information 

seeking can lead to improved QoL, while increased information 

avoidance can lead to poor QoL. Information use had a relative 

insignificant influence on QoL of WLH. This implies WLH were 

not using information to improve their QoL. This finding is in 

consonance with what Almeida and Vieira (2009) found in  their 

study that though many of their respondents actually need 

information but they do not use available information because they 

find it difficult to use or they did not understand how to use it in 

taking their medications correctly and this often affect their QoL.   

 

VI. CONCLUSION 

        The quality of life of women living with HIV is often 

adversely affected by the infection, though with the advent and use 

of HAART, their quality of life has improved to a certain extent. 

However in order to sustain and continue the improvement in the 

quality of life, they require adequate information behaviour in 

order to cope with  this chronic disease and enjoy a relative quality 

of life  and such information must come from veritable sources. 

WLH require simple, correct and relevant information that will 

enable them to access and use their drugs and practice good 

nutrition that will ultimately affect their quality of life.  Health care 

providers must intensify efforts in provision of relevant and 

accurate information and encourage them to use available 

information and stop avoiding information that can improve their 

quality of life.   
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Abstract- The objective of this study was to analyse the level of 

development and the level of organization of e-commerce as a new 

activity in Cameroon. In Cameroon, e-commerce is still nascent. 

In order to develop this sector and avoid the abuses, the state has 

put in place in 2010 a law and in 2011 a decree regulating the 

activity. The digital development seems to impose a market that 

was non-existent. The country, with regard to the observed flows, 

binds itself little by little in this form of exchange 

           On the basis of a field survey and an existing documentary 

review in the domain, we came to the conclusion that practice of 

online trade is still low in Cameroon. The main reasons mentioned 

are: (i) the lack of confidence; (ii) questionable quality of 

products; (iii) the lack of protection of personal data and; (iv) long 

delivery time. In order to overcome the effects of this strong 

reluctance of Cameroonians, we recommend (i) the strengthening 

of communication on the importance of this exchange technic; (ii) 

securing and controlling Internet (enhancing data security). 

 

I. INTRODUCTION 

-commerce is « the sale or purchase of goods or services 

conducted over computer networks by methods specifically 

designed for the purpose of receiving or placing of orders » (WTO, 

2013). These trade activities need a specific platform. For that, we 

realise that « E-commerce is the future of trade because of 

technology » (Jack Ma (2017) 1 said. The technology concern is 

computers, network connection, and technician. These actions 

refer to virtual transactions. That means that e-commerce implies 

electronic transactions including buying, selling, transferring or 

exchanging products, services and/or information, which can take 

place between different types of actors namely individuals, 

enterprises, governments and civil society organisations (Alyoubi 

, 2015). The transactions can be done through the use of desktop, 

mobile devices, tablets and smartphones. Throughout the 

literature, the definition of e-commerce considers five features 

namely: information sharing, the use of technology, buy-sell 

transaction, monetary transaction and competition (Goyal, Sergi, 

and Esposito, n.a). With globalization and the development of 

Internet, e-commerce is more and more present in our daily life. 

The different types of e-commerce include the Business to 

                                                 
1 « E-commerce is the future of trade because of technology ». Jack Ma, 

CEO of Alibaba, pronounced these words on The 25th April 2017 in a 

high panel discussion analysing the inclusiveness of e-commerce during 

the e-commerce week organised by the United Nations Conference on 

Trade and Development (UNCTAD) in Geneva 

Business (B2B) transactions, Business to Consumers (B2C) 

transactions, Business to Government (B2G) transactions, 

Consumers to Business (C2B) and Consumers to Consumers 

(C2C) transactions (UNCTD, 2003, El Gawady, n.a., WTO, 2013, 

Goyal and Esposito, n.a.). The development of e-commerce can be 

explained by its advantages to the different stakeholders namely 

the reduced prices of products explain /services; an unlimited 

access to the global marketplace; a large potential market share; 

the low-cost of advertisement and low barriers to entries (El 

Gawady, n.a.). These advantages can its fast growth. In fact, in 

2013, B2C e-commerce sales amounted to more than 1.2 trillion 

US dollars in the world. Furthermore, many Internet users do 

online shopping worldwide that is about 40% of them with about 

70% of adults Internet users in the US in 20112. If e-commerce 

facilitates the access to goods and services, the payment has to be 

facilitated therefore there is the digital payments development.  

It is not only the business landscape that e-commerce has changed. 

It came in with also a new vocabulary like online platform, e-

stores, global competition, global consumer segment and virtual 

value chain (Goyal and Esposito, n.a.).  

          As a new activity in our country, the number of the persons 

who use that platform to solve their problems (communication, 

buy and sell things, money transfer, etc.), the number of 

transaction in the domain grows every day.  To know exactly what 

the current situation in our country is, some questions were raised. 

What is the legal framework that governs e-commerce in 

Cameroon? What are the actors of e-commerce in Cameroun and 

what are their various roles? What are the strengths and the 

potentials of Cameroon that can contribute to strengthen the 

development of e-commerce? What are the weaknesses and treats 

that Cameroon has to address in order to fully benefit from the 

impact of e-commerce? What is the level of organization of e-

commerce activities in Cameroon? 

          The objective of this study is to analyse the level of 

development and the level of organization of e-commerce as a new 

activity in Cameroon. Specifically, we try to bring out the state of 

the art, the opportunities and the perspective that can guarantee 

good revenue to the employer and employees in the activities 

sector. To attain our objective, we adopt a two-steps methodology. 

The first step refers to the documentary review on e-commerce in 

2 Source: https://www.statista.com/markets/413/e-commerce/ 

consulted on the 22/07/2017. 
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the world. The second will focus on a mixed method – quantitative 

and qualitative - analysis of the e-commerce activity in Cameroon.  

 

II. THEORETICAL FRAMEWORK AND LITERATURE REVIEW 

2.1 Theoretical framework of the study 

          The study of e-commerce is done base on some theories 

development by many authors. In the case of this study, three of 

them are presented below. They are: the Technology-organisation-

environment (TOE) framework; the Commitment trust theory 

(CTT) and the Cultural classification model (CCM). 

Firstly introduced by Tornatzky and Fleischer 1990, the 

Technology-organisation-environment (TOE) framework 

suggests to organisations how to adopt and implement 

technological innovation Angeles, 2014) ; Goyal and Esposito, 

n.a.). It proposes to pay attention to the technological context, the 

organization context and the environmental context. This implies 

for instance that any business has to take into account e-commerce 

as it represents the evolvement of trade if it wants to survive. In 

order to do so, the owners have to adopt the suitable technologies 

that will enable them to be performing. Moreover, setting an e-

business in a Developed country will not present the same 

constraints as if it were in a Developing country. In short, any e-

commerce provider is supposed to reorganised itself, adjusts its 

technology and take into account its environment as well as the 

one of its customers to be able to stay longer.  

          The Commitment trust theory (CTT) or model was made by 

Morgan and Hunt in 1994 (Morgan, Robert Hunt and Shelby, 

1994 ; (Goyal, and Esposito, n.a.; Laksamana and Wong, 2009). 

This marketing theory studies how to build Relationship 

commitment and trust between customers and providers. The 

commitment implies that the two parties have the desire to hold 

out a valued relationship. Furthermore, trust refers to the existence 

of reliability, confidence and integrity between partners. It has 

three main component namely affective commitment, calculative 

and behavioural commitment, and continuous commitment 

(Laksamana and Wong, 2009). In the context of e-commerce, the 

challenge to be faced by providers here is to build trust and 

commitment in their customers in such to take up Internet and 

make online search and online purchase (Goyal, and Esposito, 

n.a.) particularly in the context of Developing Countries where 

Internet penetration remains low. 

          The Cultural classification model (CCM) stresses on the 

importance of culture in communication3. It was mainly developed 

by Edward Hall in 1976 (El Gawady, n.a.;   Gamsriegler, 2005):  

Like offline trade, e-commerce providers rely on the power of 

communication to be able to do business. In order to be effective, 

they have to be attentive to the way that they incorporate cultural 

aspects and the context in which their segments live in. There are 

two systems of communication. Firstly, the Low-context 

communication system in which the words carry the entire 

message while the context has almost no importance. Secondly, 

the High-context communication system in which people 

communicate implicitly, the context carries a good part of the 

meaning of the message as well as the non-verbal aspects. Based 

                                                 
3 For more details on the influence of culture on communication, 

see Gamsriegler, 2005. 

on the above, e-commerce providers have to know which 

communication style dominates where their segment live in order 

to conceive a more efficient online and even offline 

communication with their customers.  

 

2-2. Literature review 

          For several years, the phenomenon of globalization has 

modified economic activities. It gave rise to e-commerce, which 

is a new way of doing trade. Many authors have been interested in 

it since its advent. As such, Goyal and al, in an article published 

in peer-review and scholarly journals, developed a review of 99 

works that dealt with issues related to e-commerce. Depending on 

the problem, we can group its work into two groups. 

          The first group of studies focussed on the analysis of the 

demand side of e-commerce that is the consumer. The aspects 

covered concerned the adoption, the behaviour and the loyalty of 

the customer. The adoption of e-commerce by consumers depends 

on accessibility, trust, security and their demographic 

characteristics- their age, their gender, their income level, etc. 

(Ngangfen, 2014).  

          Most of these studies have shown the merits of e-commerce 

in the world. Through this channel, the trade (purchase and sale of 

goods/services), the payment of factors, etc. are now made without 

moving buyers and sellers. Through this business strategy, the 

economies have experienced the emergence of new jobs with new 

branches of business. However, in developing countries, it is 

informal sector that dominates economy. That informality is also 

seen in the practice of e-commerce. In fact, many buyers and 

sellers use mainly social networks like Facebook and deliver either 

personally or through some agents who are under temporary 

contract without any social security. In that situation, the tax 

authorities have not control on such transactions and create 

financial losses for the country. 

          The second group of studies concentrated on the supply side 

of e-commerce particularly on the adoption of e-commerce by 

SMEs and its impact on their performance (Morgan, Robert Hunt 

and  Shelby, 1994). The adoption of this mode of trade requires: 

 

 Setting up a website. The creation of this site goes 

through the registration of the company name. So each 

website has a unique name like Amazon.com or 

Pets.com. This unique name identifies the company on 

the Internet platform. This registration of the website 

must be done with an entity called Inter NIC. This is the 

condition for other computers on the Internet to know 

that a company exists (Morgan, Robert Hunt and  Shelby, 

1994). 

 

 Marketing and promotion of products online. This 

procedure goes through online advertising and the choice 

of search engine. 

 

 For online advertising, it is made on the website of the 

company from which the customers will be able to 

consult the offers. But to facilitate this visibility, the 

company is forced to use a search engine. 
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In addition, there are several search engines that can be used as a 

basis for recording. Some are listed below4:  

 AOL Search 

 AltaVista 

 Ask Jeeves 

 Direct Hit 

 Excite 

 FAST Search 

 Go / Infoseek 

 Google 

 HotBot 

 LookSmart 

 Lycos 

 MSN Search 

 Netscape 

Search 

 Northern 

Light 

 Snap 

 WebCrawler 

 Yahoo 

E-commerce has positive impacts on the performance of 

companies on different ways. They include the following:  

 Cheaper and easier access to a greater mass of 

information; 

 An evolution of customer-supplier relationships: 

Electronic commerce allows to respond to increasingly 

targeted and pointed demands of a small group of 

consumers or at the level of an individual since nowadays 

consumers have more and more decision-making power; 

 New channels of communication such as : the use of 

open networks is a profound change in traditional 

communication channels. The new channels are 

increasingly interactive and allow much more targeted 

and even personalized communication;  

 New ways of Supply;  

 Well qualified human resources;  

 A shortening of production and distribution chains 

 Having no or small inventory. 

 

          African companies in general and Cameroonian in 

particular can seize these new opportunities to put themselves in 

the time of electronic commerce and international 

competitiveness. 

          The economic literature on e-commerce has highlighted 

some of the drawbacks that can slow down its development. These 

include the incapacity for the consumer to control personally the 

products he buys, the assessment of the quality of the product 

before the purchase or the protection of his personal data on the 

demand side. On the supply side, we can mention the maintenance 

capacity and the acquisition of the material like Hardware and 

Software by the suppliers or the cost and the loyalty of customers 

among others (El Gawady, n.a.). Besides those disadvantages of 

e-commerce, there are some constraints that seriously limit its 

development. The most important are infrastructural, regulatory, 

and other barriers like taxation, security, profitability, (El Gawady, 

n.a.).  

          The majority of studies carried out on e-commerce are on 

Developed and Asian countries or have considered the whole 

                                                 
4 

http://cameroun.smetoolkit.org/cameroun/fr/content/fr/403/Com

merce-%C3%A9lectronique 

world (El Gawady, n.a.). This does not allow for having specific 

characteristics and needs of a developing country like Cameroon. 

 

III. METHODOLOGY 

3-1. Research method5 

          Many studies on e-commerce have made use of quantitative 

research methods (Goyal et al., n.a). For this study, we have made 

use of mixed methods that is by combining quantitative and 

qualitative research methods. First of all, we analysed the different 

documents available covering e-commerce in Cameroon. 

Secondly, we analysed information collected from citizens 

through a questionnaire with closed-ended and open-ended 

questions.  

 

3-2. Data description and data sources 

          The first set of data used came from the literature and other 

second hand sources like the National Institute of Statistics. The 

second sets are first hand data and came from field. In fact, with a 

questionnaire, we collected information from Yaoundé Inhabitants 

- both e-commerce customers and those who are not online 

customers. Our sample was made of 38 respondents with 7 

questionnaires that were not returned. Respondents were from 

different socio-economic groups aged between 21 and 47 years 

old. The sample is made of 63% of male and 37% of female.  

 

IV. RESULTS AND DISCUSSION 

4-1. The e-commerce in Cameroon: the legal framework 

          E-commerce, being trade, is governs by trade laws and 

regulations in Cameroon. Due to the channel it uses, there are 

some laws and regulations, which are specific to it. It is the law 

n°2010/021 of 21 December 2010 that governs e-commerce in 

Cameroon and its implementing provisions are laid down in the 

decree n° 2011/1521/PM of 11 June 2011. The e-commerce legal 

framework covers many points namely the setting up of a contract 

between a consumer and a seller in the context of e-commerce 

business, the consumers’ protection, security and dispute 

settlement mechanism.  

          The article 2 of the decree n° 2011/1521/PM of 11 June 

2011 defines the e-commerce as “economical activity by which a 

person provides by electronic means, goods or services”.  It 

includes in the field of e-commerce providing free or paid online 

information, commercial communications, research, access, and 

data recovery tools, access to a communication or hosting 

information network.  From the above definition, we can see that 

e-commerce is not a specific form of trade, but normal trading 

activities made on with the contribution of technology.   

In Cameroon, an e-commerce provider has to introduce in his offer 

at least 16 information, which are considered to be useful for the 

potential buyer. They include the contact address of the provider; 

product or service characteristics and price, all taxes included; the 

duration of validity of the offer; payment conditions and delivery 

5  
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process; the date and the time at which the contract will be 

executed and the conditions of the online contract execution and 

cancellation among others. In addition, there should be 

information on how to modify any electronic order, archiving and 

procedure to get access to stored contract if any. All the above 

information is crucial in the setting up of a contract. In the case of 

their absence, the contract can be considered as null. For any 

electronic contract of a total amount greater than or equals to 

20,000 fCFA, the e-commerce provider is entitled to keep the hard 

version of the contract for ten years. The other part can have access 

to it at any time if needed (see article 8 of the decree n° 

2011/1521/PM of 11 June 2011 laying down the implementing 

provision of the law n°2010/021 of 21 December 2010 governing 

e-commerce in Cameroon. 

          Concerning the consumer protection in general in 

Cameroun, it is the framework law n° 2011/012 of 6 May 2011 

that provides the necessary provisions.  Its application field 

includes e-commerce. Its article 7 provides that a consumer has up 

to 14 days from the signature of a contract to cancel it. That 

framework law forbids uncompetitive practices from providers 

(art 8 (2)). It mentions also the right to information of the 

consumer and the provision of customer service for durable goods. 

In the case that their rights are not respected, consumers can create 

an association to protect and defend them. The conditions for the 

creation and the functioning of such organisations are presented in 

chapter V of the framework law. Through them, consumers can be 

educated on their rights and how to protect themselves from any 

abuse and finally how to be compensated where required. 

          The use of Internet comes along with data protection 

challenges. That is the reason why Cameroon has taken it into 

consideration by passing on law n°2010/012 of 21 December 2010 

on cybersecurity and cybercrime.  This is important both for e-

commerce consumers and providers because in the course of their 

activities, their data are accessible and hackers can steal them 

either to take some money from consumer’s bank accounts or to 

weaken a company. For illustration, the Ministry of Post and 

Telecommunication has mentioned during a recent conference that 

Cameroonians have lost 3.7 billion CFA francs since 2013 due to 

card fraud (Jack Ma, 2017). These actions are seeing more and 

more in the world and constitute a major concern for Internet 

users. For a better implementation of the law on cybercrime and 

cyber-security, Cameroon has decided to allow computer 

scientists to become magistrates (Tchabo, 2014). This is a very 

important decision because that type of magistrates knows very 

well the breaches both technically and from the legal perspective, 

therefore are able to hand down fair decisions.   

          As far dispute settlement is concerned, it is still the Decision 

n°000098 /ART/DG/DAJCI of 31 July 2008 on dispute settlement 

mechanism in the telecommunication sector in Cameroon. Any e-

commerce provider in Cameroon is governed by Cameroon law as 

far as his website contents is concerned. This is also applicable on 

the property rights that come from it. There is still a room for 

improvements as the ICT sector is a fast changing one. 

 

4-2. Adoption of the e-commerce technologies and knowledge. 

          Doing e-commerce as a provider or a consumer requires the 

adoption of the useful technology. This includes the capacity of 

using ICT material –hardware, software- and Internet. Table 1 

below reports the level of adoption of the technology by our 

sample. All the respondents have at least an average knowledge 

both for ICT technology and Internet. Most interesting, 55% of 

them have a good knowledge of ICT and Internet; meaning that 

they know how to use ICT devices like computers –desktop, 

laptop-, smartphones and tablets. This result is confirmed by the 

possession of those devices. As a matter of fact, 29% of our 

respondents own a laptop, 23% have a mobile and 22% a 

Smartphone, while 19% have a desktop. Moreover, 98% of them 

own at least 2 of the different devices with the majority (42 %) 

having 2 devices and 9% having between 5 to 7 devices.  

 

Table 1: E-commerce technology adoption by consumers (in 

percentage) 

 

Level ICT 
Knowledge 

Internet 
Knowledge 

Internet 
quality 

None 0 0 0 

Average 29 26 59 

Good 55 55 33 

Very good 16 19 8 

Total  100 100 100 

                          Source: Authors. 

 

          Having ICT devices is important to engage in to e-

commerce. But, having access to Internet is crucial. 48% of our 

respondents connect through their mobile devices especially 

smartphone. That Internet source is followed by cable (28%) and 

Wi-fi (24%). Concerning Internet providers, Orange (31%) and 

MTN (27%) are the main ones as they are the leaders in the mobile 

networks in Cameroon. This is related to the fact that many of our 

respondents use but mobile connexion. The other Internet sources 

are CAMTEL (29%) because it is the main provider Internet 

through cable; NEXTEL (7%) and Youmee, Vodafone and 

cybercafé (2% respectively). The quality of Internet is very 

important as many e-commerce websites use a lot of images, 

which are very and the user needs to have a high speed Internet to 

browse them. 59% of our respondents find the quality of Internet 

Average and 33% find it to be good as depicted in table 1 above. 

On average, people are connected 5 hours a day and 5 days per 

week. When connected, they go mainly on research engines like 

Google, Yahoo and Youtube, Wikipedia; social network like 

Facebook, Linkedlin; and some e-commerce website like amazon, 

Erudit, Persée, CNN, Jumia, Cdiscount and torrent9 among others.  

Concerning applications, our respondents, besides research 

engines, they have many social network applications like 

Facebook, WhatsApp, Twitter, Instagram, Messenger, Imo, Viber, 

Skype; Scientific applications like Calenda, Adobe reader, Office 

Suite, etc. 

          The above high level of Internet knowledge and 

connectivity can justify why 89% of the sample knows electronic 

commerce against 11% even though 63% of the sample have never 

done any electronic purchase against 37% that have already 

bought at least one thing/service through Internet. 

          Most of our respondents know at least one e-commerce 

provider in Cameroon. Jumia is the e-commerce website which is 

mostly known (44%). The other e-commerce providers known by 

the sample are Amazon, Cdiscount, SellamQuick (6% 
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respectively) ; Redoute, Africeleb.com, Orange, MTN, Vision 

confort, Kaymu, Facebook, Kerawa, FNAC, Ebay CAMUDI, 

Google book (2% respectively). As it can be seen, all those 

providers supply various products/services and are located in 

Cameroon and abroad. Furthermore, 51% of them consult 

advertisement on Internet against 49% who do not.   

 

4-3. Becoming a long lasting e-commerce consumer in 

Cameroon 

          E-commerce is not widely spread in Cameroon. In fact, 

according to the magazine Investir au Cameroun (2015), about 2% 

of Cameroonians buy or sell on Internet. So, what prevents 

Cameroonians to buy things/services through Internet? It is the 

lack of trust that stops people to do any electronic transaction 

(41%). Other reasons include, in order of importance, complicated 

transactions (23%), questionable quality of products sold (15%), 

lack of personal data protection (9%) and long delivery time (6%). 

57% of those who are reluctant to buying online know at least one 

person who has experience electronic commerce. 62% of them 

were satisfied with their experience while 13% were not. Despite 

that satisfactory experience of their relative, what could change 

the mind of some skeptics are the reduced prices of 

products/services, the trust in the system and companies and 

finally, the facilitation of the process. For others, nothing can 

make them to change their minds towards e-commerce. 

          Many reasons can explain why some people decide to buy 

products/services online. First, buying online help to save time 

(41%). In fact, to make an online transaction, you can stay where 

you are- at the office, at school, etc.-, place an order and finally 

receive you product/service where you have indicated to your 

seller without to his shop. Second, prices are low compared to the 

traditional market (23%). This can be explained by the fact that 

those who sell via Internet have reduced fixed costs and therefore 

can set a reduced selling price. Third, there is a large variety of 

products/services available and accessible on Internet (32%). 

Since you can get access to many offers on Internet in a short 

period of time, consumer can easily compare the quality and the 

prices before taking any decision, what is not hard to do in the 

traditional commerce. Finally, through e-commerce, consumers 

can get access to products/services that are not available in his 

country without needing to travel abroad. All the above reasons 

can justify why 77% of those who have already experience e-

commerce have done it at least two times for an amount varying 

between 8,000 and 350,000 fCFA per transaction. About 50% of 

them faced some difficulties while buying online; the main one 

being on the product delivery. This can be explained by the fact 

that urban planning is not well done in many Cameroonians cities. 

That makes difficult the localisation of consumers for an effective 

product delivery. Other difficulties faced include the non-

conformity of the product compared to what was on the website 

and the complexity of the process. 

 

V. CONCLUSION 

          Communication is a prerequisite. With the interconnection 

of markets, Internet plays a key-role in trade. However, the usage 

of this technique by Cameroonians to make their operations of 

sales/purchases is still weak. That is few Cameroonians practice 

e-commerce. The main causes identified are the questionable 

quality of products, the data protection, the long delivery time and 

the lack of confidence. Behind this lack of confidence, we could 

identify other limiting factors, which are both psychological and 

technical. 

          To reduce significantly way the reluctances of 

Cameroonians towards e-commerce, we suggest to the 

Governments, NGOS (NON-GOVERNMENTAL 

ORGANIZATIONS) and providers to (i) strengthen the 

communication on the merit  of this trade technique ; (ii) to secure 

and control Internet - strengthen the security of the data-. 
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Abstract- Background:  The significance of improving clinical 

handover in relation to patient care has been acknowledged in the 

literature. It is important in terms of preventing medical errors and 

reducing patient harm. A systemic review was performed and the 

outcome has prompted the researcher to propose a study within the 

Mohamed Bin Khalifa Bin Salman Al Khalifa Cardiac Centre 

(MKCC). 

       To understand nursing handover methods and make 

recommendations to improve the quality of handover within the 

MKCC. Thus ensuring the provision of safe care for patients and 

lessen the risks to patient care and outcomes. 

       Methods: Qualitative design methodology using semi-

structured interview questions with one-to-one interviews.  

       Findings: The results will be recorded, transcribed verbatim, 

coded and presented within the discussion and findings chapter 

with tables to display the coded main themes. The findings will be 

used as a guide to understand the culture of nurse handover within 

the cardiac centre. Recommendations of any significant changes 

will be discussed with head nurses and managers as part of the 

transitioning to the new hospital.  

       Conclusion: Will produce the different approaches to 

handover and the understanding of using evidence based best-

practice methods. The study will produce new evidence that may 

assist in the current culture for action planning for change to best-

practice methods. The overall handover system at present being 

used will be measured against evidence based practice 

methodologies. 

 

Index Terms- Nursing, evidence-based-practice, communication, 

handover, SBAR, Errors. 

 

I. INTRODUCTION 

he significance of improving clinical handover in relation to 

patient care has been acknowledged in the literature. It is 

important in terms of preventing medical errors and reducing 

patient harm. A systemic review was performed prior to this 

research study and the outcome has prompted the researcher to 

propose a study within the Mohamed Bin Khalifa Bin Salman Al 

Khalifa Cardiac Centre (MKCC). This is to inspire and encourage 

the staff to collaborate with the management to understand the 

level of understanding of nurse handover models. 

Recommendations after the completion of the study the results 

will be presented to the management and clinical head nurses as 

well as the medical staff to let them understand the status of the 

handover process within the centre.  

          To understand nursing handover methods and make 

recommendations to improve the quality of handover within the 

MKCC. Thus ensuring the provision of safe care for patients and 

lessen the risks to patient care and outcomes. 

 

II. BACKGROUND TO THE RESEARCH STUDY 

          The systemic review that was performed prior to the 

research study inspired the researchers to complete  

 

III. LITERATURE REVIEW 

          The aim of this literature review is to answer the following 

research question “Is there a method to improve nurse’s handover 

and communication with the patients?” Therefore, this systematic 

review will highlight the impact of poor handover and 

communication practices on patient care. Furthermore, it will 

emphasize that handover is considered to be one of the most 

important measures that should be done in the correct way and is 

defined as the transfer of responsibility of the patients care from 

one nurse to another. It is part of teamwork where each nurse will 

transfer her patient’s information and patiently cares requirements 

to other nurses on the next shift. (Johnson, Sanchez and Zheng, 

2015). It is a routine process that must be done at the beginning 

and the end of each shift. The clinical handover can be done in 

different ways, For example, some handovers are done verbally 

with each nurse relaying the information to each other. While 

some are using a written handover and others are using a bedside 

handover (Cochrane library, 2018). 

          In a study done by Graan, Botti, wood and Redley (2016) in 

Australia who looked at standardizing handover processes and the 

content of the handover tool while using specific checklists. They 

proposed to use the tool as a solution to mitigate risks for 

preventable errors and prevent patient harm associated with 

clinical handover processes. The study which was based from the 

intensive care unit (ICU) to the cardiac ward while assessing the 

patient safety risks before and after the pilot implementation. A 

three stage process using a pre-post interrupted time series design 

was used and data collected using naturalistic observations and 

audio recording of 40 handovers and focus groups with 11 nurses. 

In stage 1 examination of existing practice using observation of 20 

handovers and a focus group interview provided baseline data. 

T 
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Stage 2 consisted of using existing tools for high risk handovers 

were adapted for the ICU-to-ward handovers. Stage 3 consisted of 

observation of 20 handovers and a focus group with 5 nurses was 

used to verify the design of tools to standarizehandover in the 

ICUnurses transferring the care of cardiac patients to the ward 

nurses.  

          The results of Graan et al (2016) revealed in stage 1 that the 

handover process from ICU-ward was unsafe and that incomplete 

ward preparation, failure to check patient identity, handover was 

far away from the patient and also some other information gaps. 

Stage 3 observations revealed that nurses used the tools 

consistently, ward readiness to receive the patient and checking 

patient identity did improve.  

          Graan et al (2016) concluded that adoption of tools to 

standardize ICU-ward handover of cardiac surgical patients 

reduced handover variability and reduced the safety risks. They 

also concluded that specific tools in context were able to guide 

handover processes and deliver verbal content in a manner that 

was safe for clinical practice 

          The benefit and function of nursing handover are to ensure 

the communications between nurses in regards patient's 

information to provide a safe environment for the patients and 

reduce the mistakes during any miscommunications (Kilic et al., 

2017). However, there is a statistics showed a number of 

handovers that done in different countries which done each year 

total of 3oo million in USA, more than 40 million in Australia and 

over 100 million in England (Eggins and Slade, 2015). 

           During the time of the handover, communication is the 

most important thing to be focused on while handover. Any 

miscommunication during the handover could lead to harm to the 

patient and increase medical errors. For example in an emergency 

department, there is a high risk of miscommunication as it is a very 

stressful place in which communication may fail due to urgency 

and pressure (Manias et al., 2015). The significance of this 

systematic review is the need to improve the quality of nursing 

handover in hospitals ensuring that important information about 

the patient is shared in an accurate manner, ultimately ensuring the 

provision of safe and high quality of care to patients as well as 

reducing medical errors and harm to the patient (Malekzadeh et 

al., 2013). A systematic review is defined as a summary and 

evaluation of selected studies that talk about any clinical issue. 

(Library Research Guides, 2018). 

 

IV. METHODOLOGY 

          The design methodology was that of qualitative nature with 

thematic analysis. The naturalistic approach which is the 

qualitative manner was good for the personal one-to-one 

interviews that were done within the units. The rationale for this 

choice was that of the nature of the data collection process and 

analytic system that was the most convenient for the research 

study in the time frame given. Staff within clinical practice are 

usually busy with patient care therefore releasing them for 

research purposes can sometimes interfere with the care being 

given therefore, a time limit was set for one-to-one interviews 

being done during their time on the ward. This made the data 

collection process simpler.    

           “Qualitative research methodology often relies on personal 

contact over some period of time between the researcher and the 

group being studied. Building a partnership with study participants 

can lead to deeper insight into the context under study, adding 

richness and depth to the data. Thus, qualitative methodologies are 

inductive, that is, oriented toward discovery and process, have 

high validity, are less concerned with generalizability, and are 

more concerned with deeper understanding of the research 

problem in its unique context” (Ulin, Robinson and Tolley, 2004, 

p. 100, in Abou-Zaid, 2018). 

          A qualitative methodology was chosen particularly because 

of the concern with understanding the human behaviour from the 

researcher’s perspective while assuming a dynamic and negotiated 

reality. The handover systems being used at present are off the 

unit’s choice and design. They are lacking reliability and validity, 

although doing a fairly acceptable job in handing over patient 

information, but not without flaws.  

 

V. ETHICAL APPROVAL 

          Ethics have always been recognized as a central element in 

medical and scientific research studies (Burton, Brundrett & 

Jones, 2014). Burton et al. also indicated that because of the 

increase in practice based research studies, higher educational 

establishments are now increasingly required to apply for ethical 

research approval through ethical committees within the 

institutions. The study was conducted according to the current 

ethical practice guidelines of the current organization.  

          Ethical approval for this study was sought and gained from 

the participating institution, and the overall organizational ethical 

committee for the hospital. Participants were approached by the 

organizational email. The first 24 received emails back were 

chosen for the study. Patient information sheets were distributed 

along with the consent for participation in the study. 

 

VI. DATA ANALYSIS 

          Data analysis was by thematic analysis using the results of 

the one-to-one interviews which had been conducted earlier. The 

results were carefully examined recorded and transcribed verbatim 

for analysis. Identification of communication issues were noticed 

early on in the transcribing. The connecting issues were also 

identified including not fully understanding instructions given 

both verbally and written regarding a patient. Communication 

being one of the main reasons for a patient having a medication 

error. Communication failure is the root cause of 65% of all 

sentinel events reported to the joint commission to date, giving rise 

to 74% resulting in death (JCHO, 2017).   

 

          Themes and sub-themes emerged from the data analysis. 

Which gave rise to the most important aspects of the study which 

was the research question being, “Nurses perspectives in the use 

of a handover model?”  

• Thematic analysis brought out 3 main themes from the 

study. 

1. Standardization of the handover process. 

2. Communication technique. 

3. Generalized throughout the organization a model for the 

handover process. 
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          The themes indicated that the adoption of a generalized 

handover model would benefit the center tremendously. The 

indication for the medical staff being involved in the handover 

model process was also indicated during the data collection. 

          Participant Quote: “Yes I have heard about models but not 

used any, medical staff don’t use them either” 

 

Doctor’s compliance would also be indicated in the handover 

process. Nurses are aware about the medical staff not using the 

agreed model within the units of the centre so the adoption of a 

viable and reliable framework for action would benefit both 

healthcare areas. Pun, Matthieson, Murray and Slade (2015) noted 

that ‘recent research has demonstrated that communicating care is 

as important as delivering care to patients, it has also shown to see 

that optimal healthcare communication is linked to higher levels 

of clinician job satisfaction and lower levels of clinician turnover’. 

Having the medical staff use a model of handover will improve the 

quality of care within the centre. Graan et al (2015) indicated that 

‘Standardizing handover processes and content while using 

checklists can be solutions to prevent risks and errors which would 

otherwise be preventable and reducing patient harm’. Good patient 

outcomes are the aim of all health care organizations and 

communication plays a large part in this objective.   

          The use of SBAR is the most widely used model within the 

health services in the United Kingdom as it complies with all 

related patient categories. Although our study was looking at 

different models being used within the centre, SBAR was the one 

mentioned in the policies and procedures in the centre. 

          Participant Quote; “SBAR and bedside handover systems 

are all I have heard off”.     

 

VII. DISCUSSION AND FINDINGS 

          Knowledge regarding handover models was varied among 

the staff. Understanding of how a model of handover works was 

also varied with some staff having heard of models and some not. 

           “Yes I have heard about models but not used any” 

Participant response. 

           “Yes we have a policy for a model but we do not use it” 

Participant response. 

           “I have used SBAR in a previous hospital” Participant 

response. 

Errors in health care resulting in adverse events are the leading 

cause of death and injury in hospitals (Matric et al., 2010). Medical 

errors within healthcare settings regarding communication and 

passing of information is still an issue within clinical practice. 

Strategies to improve standardization of clinical handover can 

reduce safety risks and improve transferring responsibilities and 

accountability during clinical handover (Graan et al, 2015). As in 

resuscitation situations the citation of a team leader, and using a 

communication tool for handover e.g.  Situation, Background, 

Assessment and Recommendation (SBAR), or Reason-Story-

Vital Signs-Plans System (RSVP) and locating a patients records 

is as important as the patient outcome itself. Good communication 

systems will help to plan continuous care for patients. Clinical 

signs of any acute illnesses may be similar to the underlying 

process as they may reflect failing respiratory, cardiovascular and 

neurological systems.  

           “It is useful in urgent and emergency situations to give the 

Dr. Specific information only of a given        problem”. Participant 

quote.  

           “Along with critical thinking can manage a patient in urgent 

need, fast with correct care’’ Participant quote. 

           “I feel that a nursing handover model is not useful for 

overall and detailed handover”, Participant quote 

           “I have use ISBAR for documentation regarding 

communication in a previous hospital” 

          It was a concern among staff that information may have 

been lost without a model of handover. So the transfer of 

information in 4 different units was that of a general handover 

rather than a defined model of handover. Loss of communication 

has been observed also in surgical patients in the preoperative, 

intraoperative phase and postoperative phase time periods 

(Agarwal et al, 2012) due to the handover process. 

Communication was the key concept in the study and the 

documentation was also a case for concern. Abbreviations were 

being used without referring to the policy & procedure. 

 

VIII. RECOMMENDATIONS 

Recommendations came as being that of adopting a 

researched handover model that would fit each of the 

units. To justify the need for a handover model to be 

implemented to the centre and have collaboration with 

the use of the model with the clinicians. Using a 

collaborated system within the centre will be 

advantageous to the communication pathway of the 

patient’s care. Information should not be lost if the 

model of handover is followed by all involved in the 

care of the patient 

IX. LIMITATIONS OF THE STUDY 

Limitations to the study was that of administration time for 

research was not a concept adopted by the units for research 

staff. The understanding of evidence based practice 

protocols and lack of active research from the clinical 

nursing contingent. Future: work is now being done on 

upgrading the SBAR policies and procedures regarding 

nurse handover therefore preparing units to adopt a 

researched model. Limitations to the study were that of staff 

understanding of the actual impact that research can have 

on clinical practice and the usage of evidence based 

practice. The understanding of research itself played a part 

in the collaboration of the staff that participated in the one-

to-one interviews. Some were reluctant even though 

confidentiality was maintained at all times. This has been 

looked at by the education department who have since 

provided the staff with study days on ‘Introduction to 

Research’, which can educate staff into understanding the 

concept of research studies. Staff doing research need to 

have some administration time to complete the research 
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study and this has been applied for through head of 

department. Sometimes patient workload has an impact on 

approaching staff or patients during research studies. Staff 

are moved from one unit to another if patient acuity is more 

than the needed allocation. So this has an impact on 

tracking any member of staff during a research study. 

Another issue within the centre is access to a statistical 

analytic tool which would have enabled us to do a larger 

more numerical based research. These limitations are 

manageable within the local management of the centre and 

in future more staff understanding of research will enable 

more studies to be implemented to the centre with 

recommendations for improvement in current situations 

where needed.  

                 X1Conclusion 

The study was that of 24 staff being one-to-one interviews which 

gave an overall sample of the handover protocols being used. 

Recent research demonstrates that communicating while caring 

for a patient is as important as delivering care to a patient 

themselves, this also contributes to the optimal healthcare 

communication strategy which is also linked to medical staff being 

satisfied with their job and to low levels of medical turnover (Pun 

et al., 2015). The study revealed the status of the handover systems 

being used in the centre. The results showed that communication 

at present is there but also showed that room for improvement 

from both nursing and medical staff was inevitable. In regards to 

transferring different information between disciplines it proved 

that having a collaborative effort would show more clarity than the 

one at present. The data collected from the participants showed 

that the understanding of handover models was existent but not 

being implemented throughout the centre, but in some cases was 

utilized in some units. 

Inherent challenges in communication between nurses and doctors 

can cause issues when the care of the patient is affected so it is a 

critical issue to have a good communication tool available where 
the information concerning a patient may not be lost in translation. 

A key indicator for improvement would be that of the present 

system being used, being upgraded to all of the centre. Then a 

change project to introduce a research based handover model to 

the center wards and units. These efforts may reduce any adverse 

events regarding communication difficulties and improve the 

quality of patient care outcomes.  
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Abstract: The main purpose of this study was to explore the 

eminent 2020 negative impact of COVID-19 on grades 7, 9 and 

12 learners’ national examinations results following the pre-

mature closure of all schools on 20th March 2020 by government 

of the Republic of Zambia. The study was exploratory 

incorporating a qualitative paradigm and involved semi-

structured key informant interviews of 3 district, provincial and 

MoGE HQ education officials; 4 primary and secondary school 

head teachers; 4 members of the parents and teachers’ 

association, in Lusaka via telephone calls; 6 examination 

candidates; observation and monitoring of the Edu.tv lesson 

programme by MoGE, desk reviews and expert analysis. 

Random and purposive sampling were the criteria involved to 

ensure sample representativeness and therefore validity, 

reliability and generalizability of findings. The findings 

converged factually that COVID-19 had enormous terrible 

impact on the quality of general education of the sector as a 

whole, but would greatly further dwindle the already average 

academic performance of learners in public schools. Among the 

vital views heralded by interviewees were the fact that although 

the Edu.tv broadcast programme was from initiation encumbered 

with barriers of accessibility by many learners as not all homes 

had TV sets nor internet access for online materials, it was also 

compounded by the 12-hour daily electricity load shedding 

schedule invoked by the local power utility company. Besides, 

the programme had reduced contact duration per subject and did 

not cover the grade 7 examination candidates or the entire 

primary school level. Furthermore, the materials for learners 

with disabilities were at the time not made available despite the 

fact they were part and parcel of the 2020 examinations 

candidates and that the Edu.tv programme lacked interactionism 

and experientialism to facilitate learner attention, material 

retention, assimilation and absorption. The study strongly urges 

the MoGE to urgently repackage and diversify the Edu.tv 

broadcast learning platform in order to make it accessible, 

equitable, dynamically intriguing and experientially insightful as 

per the social cognitive and experiential learning theories’ 

prescriptions respectively. The programme also should be 

availed to more electronic /digital platforms to enable all learners 

access it while rural areas must be given preferential treatment 

with user friendly materials which are largely non-electronic. 

The grade 7 examination class which is currently eclipsed from 

the e-learning programme must be considered and provided for 

while learners with disabilities also need urgent attention as they 

will write similar final examinations with those without 

disabilities. Over and above, it would be prudent for government 

to closely monitor the pandemic’s escalation and possibly 

consider partial re-opening of schools for examinations classes 

with schools’ strict adherence to public health rules invoked 

should the situation be permissible in order to avert the eminent 

poor academic performance.  

 

Key words: Academic Performance, COVID-19 and Impact. 

 

1.0. INTRODUCTION 

The world at large deems education as a basic human right and 

the basis upon which to build peace, harmony, national progress 

and sustainable development (UNESCO, 2018). This profound 

conception is equally posited and heralded by the Southern 

Africa Development Community (SADC) – a regional body to 

which Zambia subscribes. However, the COVID-19 global 

pandemic has caused untold misery to the prospects of brighter 

future for the education sector globally but particularly in 

Zambia. The acronyms COVID-19 simply stands for 

Coronavirus disease discovered in 2019. COVID-19 is a 

respiratory viral disease transmitted through droplets of an 

infected person when s/he sneezes or coughs. In response to this 

global public health pandemic and as mandated by the Public 

Health Act Cap 295 of the Laws of Zambia and as guided by two 

Statutory Instruments, SI 21 and SI 22, both issued on 14th 

March, 2020, the Government of the Republic of Zambia 

through the Minister of Health, on 17th March 2020, solemnly 

issued a pre-mature closure notice of all schools, colleges and 

universities in Zambia with effect from Friday, 20th March 2020 

as a measure to curb the supersonic spread of COVID-19. At the 

time of the SIs invocation, COVID-19 was reported to have 

spread to 162 countries with 181,335 cases and 7,130 deaths 

globally (Ministry of Health Press Statement, 17th March, 2020). 

By the closure notice which the Ministry of General Education 

(MoGE) effected and actualized to all learning institutions as per 

their circular dated 18th April, 2020, all pupils in all schools were 

to leave school premises to their various homes in compliance 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10175
http://ijsrp.org/
http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10175


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020              648 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10175    www.ijsrp.org 

with the closure notice at such a time before writing their end of 

term assessments while 2020 candidates’ examination 

registration was still in progress. 

 

Against this background, this study was purposed to investigate 

the potential impact of COVID-19 on academic performance of 

general education examination candidates in Lusaka district of 

Zambia, premised on the period of pre-mature closure, which has 

epitomized endemic social, economic and structural bottlenecks 

in efficient and effective delivery of alternative Edu.tv service to 

the general education learners populace thereby ultimately 

prejudicing the country’s human capital development prospects 

as envisioned and enshrined in both the 7NDP and the Vision 

2030 (Masaiti et al., 2018; UNESCO, 2018; ESSP, 2017-2022; 

World Bank, 2018; Hapompwe et al., 2020b, and ZANEC, 

2019).  

1.1.  Problem Statement 

There is little or almost no documented academic literature 

available about the Coronavirus as even the medical experts in 

the medical fraternity globally are still involved in rigorous 

laboratory tests to ascertain cure and the actual transmissions of 

the disease (Sintema, 2020). In Zambia, at the time of 

preparation of this paper, only one study could be spotted having 

been done by a doctoral student in Spain focusing on the 

potential effects of COVID-19 on grade 12 candidates’ academic 

performance in Mathematics, Science, English, Design and 

Technology in Chipata district of Eastern Province of the 

country. However, the difference with the current study is that 

the previous study was conducted prior to any reported cases in 

Zambia (hence, largely speculative) and the launch of the Edu.tv 

alternative learning platform (indictedly encumbered) in addition 

to the fact that it only focused on a single grade in a smaller 

isolated district and case studied a school. The current study is 

being carried out when the disease toll and death cases are rising 

in the country to 61 and 3 respectively with a target of over 144 

schools and a broad selection of respondents covering all 

structures of the education system in Zambia. These gaps, 

therefore, make of essence and relevance the current study as 

Lusaka has the highest number of schools in the country and the 

findings might be representative of the phenomena country-wide.  

 

1.2. Study Objectives 

 

1.2.1. Main Objective 

 To explore the eminent 2020 impact of COVID-19 on 

grades 7, 9 and 12 learners’ national examinations 

academic performance following the pre-mature closure 

of all schools. 

1.2.2. Specific Objectives 

(i) To investigate the potential effects of COVID-19 

on the 2020 general education learners’ academic 

performance in national examinations.  

(ii) To critique the efficacy of MoGE’s introduced 

alternative education platform in response to 

COVID-19 school closures and its impact on 

candidates’ national examination results. 

 
2.0. THEORETICAL REVIEW OF LITERATURE 

 

2.1. National Demographics 
Zambia is experiencing a large demographic shift and is one of 

the world’s youngest countries by median age. The World Bank 

(2018) projects that this trend is expected to continue as the large 

youth population enters the reproductive age, which will put 

even more pressure on the demand for jobs, education, 

healthcare and other social services. In terms of age structure, the 

population under the age of 15 years and below accounts for 

about 50 per cent, while those under the age of 35years account 

for 70 per cent of the Zambian population (Masaiti et al., 2018). 

In terms of figures, 8,158,011 are young people under the age of 

15 years (4,094,205 males / 4,063,632 females), 8,876,572 

persons between 15 and 64 years old (4,461,085 males / 

4,415,487 females), 435,888 people above 64 years (186,934 

males / 248,954 females) (World Bank, 2018) (CSO, 2017). In 

other words, the country overall has a young population, which 

makes the provision of educational services to this population to 

be of strategic importance to government (EFA, 2015). 

Critically, the financial commitments and allocations to the 

sector requires periodic reviews in order to guarantee required 

quality, accessibility, relevance, efficiency and inclusivity 

(Masaiti et al., 2018) (emphasis added). 

 

2.2.  Lusaka District School Statistics 

The 2016 census survey revealed that Lusaka province has a 

total number of 106 public secondary schools and more than 140 

primary schools spread in both urban and rural areas. It is 

noteworthy that the average number of schools in Lusaka district 

is more than the number of schools in the other districts within 

the province. As regards to the number of secondary and primary 

schools in Lusaka district, nothing much has changed from the 

2010 census of population and housing, which shows that there 

were only 34 secondary and 90 primary schools in the district to 

contain the population of about 2,000,000 out of which 46.4% 

(558,900) are of the school going youths below 16 years of age 

(Census Survey, 2010 & 2015). Given the fact that the total 

population of Lusaka Province, according to Census Report 

(2015), is about 2, 000,000 and also that the total population of 

Lusaka district is higher than that of the other districts, it could 

be argued that there is only very little infrastructural space for 

which the rest of the 46.4% of the youthful population is 

competing for. Therefore, this would suggest that education 

quality service provision is compromised in one way or the 

other. This also would entail that others in this population may 

drop out of school for many a reason, or may be in school just to 

register presence, yet not attain the liberating intended education. 

Besides, notwithstanding the fact that the district also has a 

number of private and grant-aided schools which even outstrip 

the public ones, these institutions have a different management 

style and operational philosophy, which is largely anchored on 

capitalistic and neo-liberal ideological traditions, and therefore, 

still does not guarantee accessibility to most of the socio-

economically disadvantaged learners. Consequently, it is 

imperative to note that the responsibility of ensuring quality and 

equitable education provision per region is sacrosanctly vested in 
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the government of the Republic of Zambia and that whatever the 

private sector is doing in this regard is a mere supplement to the 

government’s effort (Hapompwe et al., 2020a).  

 

The foregoing demographic analysis of the school going 

population relative to available infrastructural space clearly 

demonstrates an already troubled city in terms of education 

service delivery and requires liberation by way of infrastructure 

and other essential resources to match the growing demand. 

 

2.3. COVID – 19 and Academic Performance 

Academically, little is known about this pandemic which was 

discovered in China in 2019 (Chinazzi et al., 2020; Hopman, 

Allegranzi, & Mehtar, 2020; Kraemer et al., 2020; Wu & 

McGoogan, 2020; Zu et al., 2020). This is not because education 

is not directly affected by the effect of the COVID-19 epidemic 

but rather because studies in education rarely incorporate effects 

of disease on the effective provision of education to learners 

across the globe. The rate at which COVID-19 has rapidly been 

spreading has made every sector of human life to immediately 

feel its impact (Sintema, 2020). COVID – 19 has caused an 

indefinite closure of learning institutions in Zambia without any 

hope of re-opening them soon for progressive education 

information dissemination especially for the examination 

candidates who are scheduled to sit for final examinations in 3 

months and 6 months’ time respectively. 

Educational institutions are mandated to use education as a tool 

for social transformation. The success of a school is measured by 

the quality of students it produces. The success of any 

educational institution is measured by the performance of its 

students in both academic and non-academic tests. This is 

supported by Yusuf (2008) when contending that the 

performance should not only be based in terms of test and 

examination results and student ability to apply what is learnt 

and the rate at which students move on to higher institution of 

learning, but should include other areas such as whether the 

students have acquired the survival skills. In spite of that, the use 

of students’ achievement in academic work to assess the 

teacher’s effectiveness has gained ground. The measure of 

academic performance as a symbol of school success can be 

traced way back from the Victorian period (Bell, 2013). Since 

then, academic performance has been used to grade schools and 

most importantly to determine one’s career paths. The ‘good 

schools’ are acclaimed to be those that are able groom the 

students well enough to achieve the set standards. This is 

measured by use of students’ academic performance both at 

school level and nationally. The importance of students’ high 

performance has attracted the attention of the public, policy-

makers, educators, learners and ministry of education alike. DFE 

quoted in Gray & Wilcox (1995, p.5) state that “better 

information about schools is also important for raising the 

standards. For example, publishing tables which compare the 

performance of schools has encouraged many schools to take a 

hard look at examination results their students achieve and how 

the school can help the pupils to do better.” The level of 

students’ performance has an impact on the roles played by 

education stakeholders. Students’ achievement is influenced by a 

number of factors, primary among them being: inadequate 

resources low teachers’ morale, teachers strikes, lack of parental 

involvement, the new grading system, lack of teachers and 

students’ preparedness for change, lack of teachers’ incentives, 

students not serious with their school work, poor leadership, the 

examination not addressing syllabi objectives and lack of support 

for homework (Molokomphale, 2014).  

The foregoing paragraphs synopsized the critical role of learning 

institutions in shaping learners’ character building and careers 

choices. There is strong emphasis on the fact that the basic and 

traditional standard for measuring performance of a school is by 

looking at the academic results of learners i.e. whether children 

at various levels are able to score better learner outcomes in 

different subjects to qualify them to different higher levels. It is 

quite well known that Zambia’s performance in national 

examinations at grades 7, 9 and 12 levels are mere averages in 

public schools and most private schools, and therefore the 

disruption by COVID-19 should cause a serious concern as to 

what it shall be of the results in 2020 final examinations. Quality 

education is the hallmark of the MoGE in Zambia and resonating 

with and aligned to these philosophical / pedagogical 

conceptions, the vision of the Ministry of General Education 

(MoGE) is to provide, “Quality, Lifelong Education for all which 

is Accessible, Inclusive and Relevant to an Individual, National 

and Global Value Systems” (MoGE, 2019). Motifs of equity, 

accessibility, quality, relevance, inclusivity, lifelong learning, 

therefore, must be the guiding principles in developing any 

education system, platform, curriculum, intervention or 

philosophy in order to sustain these fundamental blue prints for 

human and national development. 

2.1. Lusaka District’s Academic Performance 

Table 1: Learners’ Academic Performance 

Academic performance of learners is one of the most reliable 

indicators of quality education epitomizing quality productive 

inputs and optimal resources utilization. Table 1 below displays 

grades 9 and 12 learners’ academic performance in Lusaka 

district during the period under review.       

Year Class Pass Rates % 

 Grade 9 Grade 12 

2015  76 71 

2016  75 72 

2017  77 65 

2018  72 60 

2019  78 61 

Average  75.6% 65.8% 

 Source: DEBS Results Analysis Reports (2015-2019). 

Table 1 above shows that during the period under review, grade 

9 academic performance staggered at average of 75.6% while the 

grade 12 one hovered around 65.8% posting a variation of 9.8% 

between the two sections. These pass rates indicate a struggling 

subsector in meeting quality service delivery needs. The 

seemingly higher transitional rates for the junior secondary 

(75.6%) is attributed to relatively better input factors (reduced 

congestion in classes, less duration of the syllabuses i.e. 2 years 

instead of 3 years at senior secondary school level, biological 
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and pedagogical factors, among others, while the opposite of 

these are the reality in the senior secondary school level.  

The grade 7 results though not indicated above have the similar 

pattern. While analyzing the 2016, 2017 and 2018 results for 

grades 7, 9 and 12, Lusaka Education District Office lamented 

that: 

“An analysis of our Grade 7, 9 and 12 pupils 

over the last two/three years (2016, 2017 & 

2018) show a mixed performance of both poor 

and improved results obtained in terms of 

quality. However, one thing that remains 

constant across the 3 levels is that a much 

smaller percentage of learners obtain quality 

results (Division 1 and 1 – 4 for grade 9 and 12 

Learners.” 

The foregoing admission by the district office is a clear 

testimony that something fundamentally wrong was bedeviling 

the sector. But the most important point to note is that during the 

periods / years in question there was no single pre-mature 

closure at any time to constitute an attribution for such stressed 

learner outcomes. The problem currently is that there was a pre-

mature closure and in few months’ time these candidates will be 

sitting for their examinations. In the study by Hapompwe et al., 

(2020b), it was established that among the primary factors 

affecting learner achievements in Lusaka district are none 

availability of teaching-learning resources (books, computers, 

internet facilities, congestion in classes etc.). 

2.2. Technology in the Teaching-Learning Process 

Kapur (2018) stresses that technology is regarded as imperative 

to enhance learning. When students need to improve their skills 

and abilities regarding academic concepts, then internet serves as 

the imperative source of obtaining knowledge and information. 
In educational institutions, the primary objective is to ensure that 
students are able to acquire a satisfactory understanding of the 

academic concepts and produce desired academic outcomes. In 

textbooks, sometimes the knowledge is limited, hence, in order 

to acquire better understanding of the lesson plans, the students 

make use of the internet, take down notes and are able to acquire 

a better understanding. In the present existence, technology is 

even made use of in the preparation of projects, reports, and 

assignments. Earlier when technology was not adequately made 

use of in schools, then students used to prepare their assignments 

using stationary items. The use of technology also helps in 

correcting the errors and making the assignment appropriate. 

However, this notwithstanding, the Zambian education system is 

far below average in conclusive integration of ICT in the 

teaching-learning process as most schools even in Lusaka have 

only average number of computers with 1:2 ratios and without 

internet access. This implies that the school system has not in 

any way migrated to digital platforms in education service 

provision at the levels in question and therefore raises a lot of 

challenges in the wake of COVID-2019 school closures but 

education continuity. 

2.3. Theoretical Frameworks 

Albert Bandura’s (1986) Social learning theory or social 

cognitive theory focuses on what people learn from observing 

and interacting with other people. It is often called a bridge 

between behaviorist and cognitive learning theories because it 

encompasses attention, memory, and motivation. Bandura and 

his colleagues Dorrie and Sheila Ross continued to show that 

social modeling is a very effective way of learning. Social 

cognitive theory further claims that learning occurs in a social 

context with a dynamic and reciprocal interaction of the person, 

environment, and behavior. Social cognitive theory posits that 

people are not simply shaped by that environment; they are 

active participants in their environment. Bandura is highly 

recognized for his work on social learning theory and social 

cognitive theory. On the other hand, David Kolb’s Experiential 

Learning theory posits that learning is a cyclical process that 

capitalizes on the participants' experiences for acquisition of 

knowledge. This process involves setting goals, thinking, 

planning, experimentation, reflection, observation, and review. 

By engaging in these activities, learners construct meaning in a 

way unique to themselves, incorporating the cognitive, 

emotional, and physical aspects of learning (Kolb, 1984). 

The foregoing theories anchor the study and are on point that 

learning perceived to have greater possibility of achieving 

desirable learning outcomes is one in which learners take center-

stage of the learning process socially, cognitively, experientially 

and is to some extent hands-on. In this case, it reduces a teacher 

to more of a facilitator than the dominator of the whole process. 

Further implying that all the pedagogical and learning materials 

i.e. traditional or digital must be organized in such a way which 

motivates a learner and enable them retain the concepts derived 

there from. Materials in e-learning must be dynamically 

intriguing and inspiring a learner to achieve greater skills by also 

being able to refer, rewind or retrieve information for further 

personal analysis.  

However, it is noteworthy that the provision by MoGE in Edu.tv 

broadcast fundamentally fall short of the fundamental 

propositions of Bandura’s and Kolb’s theories as they lack 

effective or are not patterned after interactional and experiential 

pedagogies. Most of the lessons are delivered through TV 

broadcast with limited time and experiential materials thereby 

impairing the possibilities of learner retention, assimilation and 

absorption of lesson contents. It also implies that the teachers 

largely dominate the teaching process (lecture method), which 

contrary to contemporary teaching-learning pedagogies. The 

post-lesson evaluation questions, mostly, have only few minutes 

with hurried review of answers with the 30 minutes of the lesson 

– a reduction from the standard 40 minutes in normal learning 

time.  

2.4. Conceptual Framework 

The conceptual framework of a study is the system of concepts, 

assumptions, expectations, beliefs, and theories that support and 

informs research. Robson (2011) observe that it is a key part of 

the design. Miles et al., (1994) defined a conceptual framework 

as a visual or written product, one that explains, either 

graphically or in narrative form, the main things to be studied 

and the key factors which may be concepts or variables and the 
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presumed relationships among them. This paper has been guided 

by a conceptual framework depicting the potential impediments 

to potential better learner achievements (dependent variables) as 

being inadequacy in dynamic ICT /digital platforms, inequity, 

environment, learner levels and inaccessibility (independent 

variables). Figure 1 below shows the paper’s Conceptual 

Framework. 

 

Independent Variables            Dependent Variable 

 

   

              

           

 

 

 

 

 

Figure 1: Conceptual Framework 

Source: Author’s Construction (2020) 

 

3.0. METHODOLOGY 

The study was exploratory incorporating a qualitative paradigm 

and involved semi-structured key informant interviews of 3 

district, provincial and MoGE HQ education officials; 4 primary 

and secondary school head teachers; 4 members of the parents 

and teachers’ association, in Lusaka via telephone calls; 6 

examination candidates; observation and monitoring of the 

Edu.tv lesson programme by MoGE, desk reviews and expert 

analysis. Lusaka district has a total of 124 public schools. 

Random and purposive sampling were the criteria involved to 

ensure sample representativeness and therefore validity, 

reliability and generalisability of findings. 

 

3.0.  FINDINGS 

3.1.  Impact of COVID-19 on Academic 

Achievements 

The Ministry of General Education officials interviewed from 

the district to HQ shared similar sentiments that the education 

standards would be greatly affected by the COVID-19 pandemic 

as the sector was ill-prepared to put up any meaningful and 

result-oriented measures. They observed that the performance of 

learners at grades 7, 9 and 12 had not been any better in the past 

years when all was relatively well i.e. no any disruption in the 

learning process and wondered how the situation would be this 

time around with the indefinite closure. 

Besides, the parents/guardians of children who are in 

examination classes cried foul and wondered how their children 

will perform without full-time of learning knowing the low pace 

of material/syllabi coverage in public schools. Their sentiments 

were not any different from those of head teachers who equally 

observed catastrophic academic performance ahead unless other 

measures were to be put in place. The examination candidates 

too lamented the impact COVID-19 would occasion on their 

academic performance and prayed that the examiners would 

consider not setting examinations covering the whole syllabi as 

public schools were generally far from completing respective 

subject syllabi. They equally stressed that the schools were pre-

maturely closed without taking term-end evaluations. Kapur 

(2018) observes that evaluation systems are regarded as essential 

sources that are used to improve the academic performance of 

the students. When teachers have taught a particular concept or a 

lesson plan to the students, then they are usually not aware that 

all the students have understood the concepts or not. For this 

purpose, it is vital to put into practice, proper evaluation systems. 

Evaluation of the performance and learning abilities of the 

students take place through organization of competitions, tests 

and giving them class and homework assignments which must be 

reinforced/marked. The grading systems should be fair and just. 

It is vital for the teachers to implement their evaluation systems 

on the basis of the performance of the students. 

3.2. Perspectives on MoGE’s Edu.tv Learning 

Platform 

In response to the COVID-19 epidemic which led to the pre-

mature closure of all schools in Zambia, on 20th March 2020, the 

MoGE in collaboration with the Ministry of Information and 

Broadcasting Services, announced the launch of an education 

platform on TV4 branded Edu.tv and dubbed: Education beyond 

classroom experience covering only secondary school levels i.e. 

grades 8 to 12 in total exclusion of the elementary and primary 

school levels, including grade 7 2020 examination classes. The 

launch was done via TV broadcast on 13th April 2020. According 

to the time tables issued, lessons would be delivered throughout 

the week including weekends from morning to late hours and 

parents were urged to supervise their children in homes during 

the lesson delivery timings.  

  

However, the following were views of interviewees in the field 

constituting the limitations and weaknesses of the launched 

alternative learning platform as regards its efficacy to panacea 

academic underperformance: 

 

i. Electricity load shedding:                        

The parents mostly observed that the Edu.tv broadcast was 

greatly negatively impacted by the 15-hour daily load shedding 

schedule which was effected by the power utility company, 

ZESCO Ltd observing that majority of public school pupils were 

from high density low income families who could not afford 

alternative sources of energy to access the lessons. In his 

comparative analysis of factors affecting learner achievements in 

2015 Lusaka, using ANOVA, Hapompwe (2015) ascertained that 

access to electricity was among the primary factors in the 

taxonomy. 

ii. Accessibility:                                   

An observation was made that for one to access the Edu.tv lesson 

platform, they needed to have a TV set, Top Star decoder and a 

monthly subscription of K30 which was said to be unattainable 

to many as TV possession was not in the basic needs bracket 

among many Zambians. This view was further supported by a 

Equity 

Environment 

Learner Level 

Academic 
Performance 

Accessibility 

Platform Quality 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10175
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020              652 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10175    www.ijsrp.org 

registered education organization in Zambia, National Action for 

Quality Education in Zambia (NAQUEZ) through their press 

statement of 12th April 2020 in which they observed that only 

40% of the learners could be privileged to access the content due 

to poverty (News Diggers, 13th April, 2020). Inaccessibility to 

education is a direct assault on UNESCO’s SDG # 4 and the 

MoGE’s blue prints coupled with the country’s 2030 Vision. 

iii. Platform Quality:                          

The cry of many was that the platform provided lacked diversity 

and variety; opining that as a method of trying to enhance 

accessibility, a lot of electronic and digital platforms could have 

been availed even away from the traditional mode of delivery as 

currently being provided. The interviewees shared the view that 

other platforms like Moodle, Virtual, Web-based, face book, 

note books, DVDs, CLANED, telegram, zoom etc. could have 

been provided so that the choice would have been broader for 

consumers coupled with the understanding that this would also 

help evade or circumvent the load shedding problem. Dynamism, 

experientialism and interactionism of the materials would allow 

for greater benefits to learners pedagogically as the current 

offering which is largely impersonal excites boredom and 

laziness to learners. Worse still, the lesson contact period has 

been reduced from the standard 40 minutes to 30 minutes 

thereby forcing teachers / learners to teach/learn at a pace not 

realistic for learner’s content assimilation especially that there is 

no interaction, rewind, reciprocity etc. 

 

iv. Equity:  

It was shared that the Edu.tv broadcast materials did not take into 

learners with disabilities despite their innumerable statistics in 

Zambia. This, therefore, means that there is discrimination in the 

provision of education in Zambia which is against the 

constitution and international conventions to which Zambia 

subscribes. In buttressing this position, the Zambia Deaf Youth 

and Women President, Dr. Musukwa Frankson, stressed that 

Article 24 of the Convention on Rights of People with 

Disabilities emphasizes that people with disabilities have a right 

to education without discrimination and on the basis of equal 

opportunity and that the barriers presented by inaccessible to 

information will potentially negatively impact on learner with 

disabilities. 

v. Home Environment:  

The positioning of the the Edu.tv broadcast has ostensibly 

transferred the responsibility of managing and coaching the 

learning process to the parents/guardians whose majority 

education levels could not be supportive to the learners. 

Zambia’s illiteracy levels are over 50% and most children in 

public schools of Lusaka are from homes whose 

parents/guardians have simply average education. Besides, the 

poverty levels in the city entail that the parents/guardians have to 

leave homes early morning to late afternoon in fending for 

livelihood and cannot hire a private tutor. Kapur (2018) identify 

poverty and illiteracy as being serious barriers in learners’ better 

academic performance. Therefore, the problem of poverty is 

considered as one of the critical factors that hinder the academic 

performance of the students. When they do not possess the 

essential resources to enhance their learning, then they are 

unable to improve their grades as well while the problem of 

illiteracy is also regarded as an impediment within the course of 

recognizing the significance of education (ibid) by 

parents/guardians. 

vi. Learner Levels:   

The head teachers and education officers observed that 

secondary school students by their psychological nature and 

syllabi material content, need professional coaching especially in 

deemed ‘difficulty’ subjects like mathematics, science, Biology, 

design and technology and computer studies. The absence of 

professional coaching is in a way a vacuum making allowance 

for undesirable learning outcomes. Kapur (2018) indicates that 

normally in subjects such as, mathematics and science, students 

need coaching. The main purpose of coaching is to make 

available extra classes for the students, so they are able to 

improve their academic performance. The poverty stricken 

individuals mainly possess low literacy skills or they are not 

educated, hence, they are unable to provide any kinds of 

instructions and training to their children. Students may achieve 

low scores, because they lack the help obtained from trained and 

experienced personnel. 

  

4.0. DISCUSSION OF FINDINGS 

 It is conspicuously clear that the COVID-19 pandemic has 

disrupted the learning schedule of the entire education sector in 

Zambia but the adverse effect is anticipated on grades 7, 9 and 

12 whose summative examinations are due in 3 and 6 months’ 

time though it is not yet clear as to when the ‘self-isolation’ 

measures may be lifted up to pave way for re-opening of schools. 

In the current scenario, the case and death tolls stand at 61 and 3 

respectively (MoH Press Statement, 19th April, 2020). This 

scenario has put the education system in a quagmire and 

quandary as the regional body, SADC simply ended up with a 

synoptic diplomatic statement that “there is mobilization of 

regional support towards containment and mitigation of the 

socio-economic impact of COVID-19 pandemic on the SADC 

region; and partnering with the United Nations Educational, 

Scientific and Cultural Organization (UNESCO) to ensure 

continuity of education and learning programmes to avert the 

negative impact”. However, there are no tangible activities in the 

education sector as purported by SADC to demystify the 

looming COVID-19 negative effect on education sector in 

general but examination students’ academic performance in 

particular.  The reduction in the contact hours of students without 

reduction in their syllabi materials, lack of assessments and 

coaching from professional staff coupled with none availability 

of learning materials are critical factors which will impede the 

performance of learners in the forthcoming examinations. This 

feeling of inadequacy by learners normally invoke examination 

fever. The fear resulting from examinations is an emotional state 

that affects the attention, concentration, thinking and memory 

(Kapur, 2018) and this has a bearing on the learners’ ultimate 

performance.   

On the other hand, there is enough demonstrable evidence 

epitomizing the limitations of government’s introduced learning 
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platform Edu.tv broadcast to be a panacea for eminent 

compromised learner outcomes. It has been put clearly that the 

programme lacks stakeholder acceptability as no prior 

consultation was done with even parents/guardians; is not 

founded on equitable ethos as much as it is inaccessible and 

lacks the diversity, dynamism, broader choice, intriguing 

features, reciprocity, experientialism and contemporary 

pedagogical pedestal. In countries like Argentina and many 

others where similar programmes have been introduced, 

governments have offered to all learners from pre-school to 

university without any discrimination whatsoever on broader 

scale with free internet services. In Argentina, particularly, in 

addition to the 14 hours and 7 hours of TV and radio broad casts 

both on public and private radios / TVs, the government provides 

note books to learners who cannot access technology including 

those with learning disabilities throughout the country. These 

notebooks contain all the lessons and are given not only to 

learners but also to their parents/guardians for effective 

monitoring of their children (World Bank, 2020). In Zambia, 

however, the Ministry is printing CDs to distribute to other parts 

of the country although it is clear that an average person in the 

country has no access to a computer/TV and poverty levels in the 

country side is over 65%. The poverty levels also are rooted in 

illiteracy which solidify the fact that an average learner’s home 

environment is not supportive of their academic achievement. 

Thus, inaccessibility is prominent due to poverty and other 

barriers while the electricity load shedding for 15 hours has 

simply compounded the situation. 

 

5.0. CONCLUSION 

 

This study has demonstrated the eminent poor academic 

performance forthcoming from this year’s grades 7, 9 and 12 

classes arising from the disruption of the learning cycle due to 

public health measures to curb the further spread of COVID-19. 

There is also clarity that the impact would have been effectively 

minimised had government opted for a variety, divers, 

accessible, equitable, dynamic digital/electronic platforms which 

inspire all learners including parents to get involved in the 

teaching/learning process of their children/wards. The current 

platform (Edu.tv) is encumbered with the said challenges 

compounded by lack of electricity and stakeholder acceptability.              

E-learning platforms such as Moodle, virtue, Facebook, Web-

based, CLANED, telegram, Zoom etc as supplements would 

have allowed for a broader choice along with reduced bandwidth 

internet.  
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Abstract: The aim of the study focused on the implementation of 

curriculum change in teacher education in Zambia. The question 

underpinning this study was as follows: To what extent has the 

newly revised and implemented curriculum in colleges of 

education served the intended purpose? Questionnaires and 

interviews were used as data collection methods using mixed 

methods. Participants were selected using purposive sampling. 

Findings revealed that although curriculum change was a 

necessity, it needed not to be rushed owing to the process 

complexity and the fact that it needed adequate involvement of 

all critical stakeholders. The study also established that lack of 

teaching and learning materials impacted negatively on the 

implementation of the new curriculum and that these changes 

have affected the lecturers’ way of teaching and delivery of 

subject content due to lack of experience and exposure in the 

new curriculum pedagogies / methodologies. The key 

recommendation of the study was that the new curriculum 

implementation process must be piloted and provide teaching 

and learning materials before it is rolled out throughout the 

country coupled with effective engagement and involvement of 

critical stakeholders in order to guarantee its success. 

Keywords: Curriculum change, implementation, managing, 

teaching, teacher education.  

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

1.0. INTRODUCTION 

According to Amimo et al (2014) a comprehensive 

understanding of the concept of curriculum change is only 

possible after understanding what a curriculum is. Glatthorn 

(1987, pp. 1) defines curriculum as “the plans made for guiding 

learning in schools, usually represented in retrievable 

documents of several levels of generality, and the 

implementations of those plans in the classroom; those 

experiences take place in a learning environment that also 

influences what is learnt”. Educational or curriculum change 

entails many challenges. Some involve achieving educational 

change; others concern understanding educational change. 

Achieving educational change calls for action. Images arise of 

visionary and dedicated teachers, principals, superintendents, 

parents, and policy makers working above and beyond the call of 

duty to improve learning for young people. Understanding 

educational change calls for analysis and reflection. It is thought 

that researchers and evaluators collecting and interpreting data, 

testing theories, and patiently trying to account for successful 

and unsuccessful reforms (Wong, 2009). 

On the other hand, teachers are significant factors in any 

educational system anywhere in the world (Manchishi, 2013). As 

such, teacher educators have a huge responsibility in supporting 

the future development of teachers through effective curriculum 

change and management. The reasons for supporting teachers is 

that teaching is a demanding and complex task (Crosby & 

Harden, 2000). The quality and effectiveness of an education 

system depend heavily on the quality of its teachers. They are the 

key persons in determining success in meeting the system’s goals 

(Ministry of Education, 1996).  Yet as expressed by Livingstone 

(2016) teacher education is trapped in the winds of change of 

school curriculum, examination systems, and educational 

policies. Instead of helping to prepare pre-service teachers to 

understand topics such as theories and research about child 

development and learning, how to learn from experience, how to 

engage in quantitative and qualitative research and complex 
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problem solving (Leavitt, 1992), teacher education institutions 

seem to be reacting to these changes and challenges for their 

place in the change process (Livingstone 2016). In the Zambian, 

education system today for example, there has been an emphasis 

by the government on the life skills through the launch of the 

new school curriculum from early childhood education to teacher 

education training through the theme ‘Empowering learners by 

putting Theory into practice’ (Ministry of Education, 2014). The 

emphasis on practice rather than theory was the goal of the 1977 

Educational Reforms. However, several studies have shown that 

the transfer of theory to practice is meager or even non-existent 

(Wideen, Mayer-Smith & Moon, 1998). Nevertheless; the 1977 

Reforms on teacher education pointed out that: 

“the training programs should lay stress on developing 

the teacher’s personality, right attitude and 

responsibility….in short, teacher education should 

prepare the trainee teacher for the task of guiding 

children, youth and adults in the pursuit of knowledge 

to become useful and self-reliant citizens (Ministry of 

Education, 1977).   

The Reforms, according to the above quotation saw the role of a 

teacher in helping other people and the need for productive work 

by all individuals in the education sector.  

1.1. Background to Curriculum Change in Zambia 

Teacher education has gone through several curriculum changes. 

Kalimaposo (2010) points out that the first innovation in the 

curriculum for pre-service teacher education after independence 

was the introduction of the Zambia Primary Course (ZPC) in 

1967. Chishimba (1979) in Kalimaposo (2010) goes on to say the 

Zambia Primary Course was an experimental programme created 

on the New Peak Course an English Medium Programme that 

was in use that time in Kenya. This was followed by the Zambia 

Basic Education Course (ZBEC) which was influenced by the 

1977 Educational Reforms in which teacher education had to 

play the role of economic and social change in independent 

Zambia. In 1997, the Ministry of Education developed a teacher 

training programme known as Field-based Teacher Training 

Approach (FIBATTA). The goal of the programme was to 

address the shortage of teachers (Manchishi, 2004). The 

Programme had a short span of operational time and was 

transformed into what was called the Zambia Teacher Education 

Reform Programme (ZATERP). In 1997, the Ministry of 

Education with the help of DANIDA started the Zambia Teacher 

Education Reform Programme (ZATERP) as a pilot in the 

following three primary teacher training colleges, namely; 

Kitwe, Solwezi, and Mufulira (Manchishi, 2004). ZATERP 

spread to all primary teacher colleges in 2000. The programme 

name was then changed to Zambia Teacher Education Course 

(ZATEC) which was delivered using a two-year training course.   

      In the review of teacher education strategy, according to 

the World Bank (2006), the Ministry of Education began a 

process of re-examining its teacher education strategy assisted by 

a consultancy in July 2005. In the strategic plan, 2003-07 

Ministry of Education indicated that the duration of pre-service 

teacher training would be extended to three years (World Bank, 

2006). In 2010, the Ministry of Education began plans of 

transforming the two-year certificate programme in primary 

colleges of education to a three-year diploma programme and to 

affiliate all primary colleges of education to the University of 

Zambia (Kalimaposo, 2010). 

1.2. Problem Statement 

There is anecdotal indication to the effect that the newly revised 

and implemented pre-service junior teacher education curriculum 

in Zambia’s colleges of education involved top-down approach 

with only a few selected individuals from from Ministry of 

Education Headquarters being the main pioneers of the whole 

process to the total exclusion of the other key and critical 

stakeholders. This is indicted to have impacted negatively on 

teaching/learning pedagogy by implementing institutions. 

Literature evidence stresses adequate reservations to prospects of 

curriculum change and implementation breakthrough if anchored 

on top-down models (Brady et al. 2007).  

1.3.  Study Objectives 

 To establish the capacity to support and monitor 

curriculum change and implementation in the new 

curriculum 
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 To ascertain the necessity of a new curriculum 

 To determine the nature of implementation challenges 

of a new curriculum 

 

2.0.  THEORETICAL REVIEW OF LITERATURE 

2.1. Models to Curriculum Change 

 There are broadly two models to curriculum change and 

development, top-down and bottom-up. Top-down approaches to 

curriculum change usually refer to innovations that have been 

developed by an expert group or centralized body outside the 

school with the expectation that the school would adopt the 

change (Morris, 1995). Such an approach gives a tight package 

of direct link to objectives, content and assessment (Macdonald, 

2007). The role of the teacher therefore is passive with no input 

if any in the development of the curriculum. The role of this 

approach is to achieve high levels of congruence in planning and 

implementation of the curriculum as it is implemented by 

teachers in the field and then evaluated (Elmore, 2007; Fullan 

1993; Smith & Lovat, 2003).  

The success of curriculum changes in the top-down 

approach is usually seen on the extent to which the curriculum 

has been adopted with minimum deviation (Buchanan, 2007; 

Macdonald, 2007). The main goal of this approach is to maintain 

control and efficiency through power or coercive strategies 

(Smith & Lovat, 2003). In this approach failure to deal with 

different teacher concerns and the exclusion of teachers within 

the change process mostly contributes towards the failure of 

large scale change (Cheng, 2007). The top-down approach to 

curriculum development and implementation is rarely successful, 

with teachers tending to adapt the curriculum rather than 

adopting it (Brady & Kennedy, 2007). Policy makers also lack 

understanding about implementation as a phase within the 

change process and how to influence teaching practice (Elmore, 

2007; Fullan, 1993).  

Top-down administrators determine the curriculum for teachers 

(McNeil, 1990). For example, curriculum development in almost 

all Arab countries, El-Okda (2005) follows a top-down model in 

which teacher involvement is confined to the implementation of 

pre-designed packages of teaching materials. It is the view of the 

author that the new curriculum being implemented in junior pre-

service teacher education is initiated and controlled by selected 

experts at the Ministry of General Education. What has been 

seen is that the top-down model is being used to implement 

curriculum changes through fact finding, brainstorming, pooling 

of ideas and teaching staff involvement and familiarization of 

what is going on. Nevertheless, the use of the top-down model in 

implementing curriculum changes in junior pre-service education 

in Zambia seems to be a raid aimed at ending one educational 

programme over time in preference for another.  

Galton (1998) reminds us that there is substantial proof to 

suggest that top-down methods of curriculum development often 

fail to result in the changes in practice which are deemed 

necessary by the curriculum developers. Sarason (1990) 

attributes this failure to the fact that: timelines are generally 

unrealistic because policy-makers want immediate results and 

that structural solutions, such as increasing assessment and 

testing, are often preferred although these do not get at the 

underlying problems of classroom teaching and teacher 

development. Sarason (1990) further argues that often times 

support systems for implementing policy initiatives are either not 

provided or are inadequate.  

The bottom-up approach contrasts with the top-down 

approach where curriculum change takes place in individual 

schools. In this approach to curriculum change local factors are 

taken into consideration. It gives control of curriculum 

development to teachers who are deemed the real experts. The 

bottom-up approach to curriculum change is limited in its 

effectiveness because there is low fidelity to innovation. The 

approach fails to take into account that human beings tend to act 

out of their own self-interest and the subjective meaning they 

make out of life (Healy, 2011). Healy goes on to say sometimes 

curriculum decisions made solely at the grassroots level results 

in poor decisions. There is a high possibility of inactivity as 

innovations can be rejected (Healy, 2011).  

As for the bottom-up model El-Okda (2005) points out that in 

several parts of the globe such as the United States of America, 
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Britain and other European and South Asia countries many 

attempts have been made to develop curriculum using bottom-up 

models. However, Sarason (1990) echoes that:  

“the weakness of the bottom-up approach is that many 

times the problems facing schools are themselves very 

complex and time-consuming and the efforts demanded 

in the search for a satisfactory solution not only fail to 

motivate some teachers but alienate others from 

participating in further reforms.” 

One basic reason for alienation of others is that some 

administrators believe curriculum should be revised only by 

those who teach it (Healy, 2011). The alternative to the above 

discussed models is an attempt at the partnership model.  

2.2. Implementation of Education Change 

Fullan (2001) characterizes the implementation dip as a literal 

drop in performance and confidence as one encounters an 

innovation that requires new skills and new understanding. The 

implementation dip reflects the feeling of uneasiness with the 

new programmes or practices that will stall reform. Whitaker 

(1998) suggests four barriers to reform which include staff 

development, communication, lack of leadership and 

fragmentation. Duke (2004) argues that for successful 

implementation of change, there should be good leadership, 

continuous staff development, talent diversity, a collaborative 

culture, flexibility and stability. Since the 1990s, the study of 

change focus more on making change a success from the various 

perspectives of leadership, teachers’ commitment and school 

culture. 

2.3. Teacher / Educator Levels of Knowledge and 

Exposure for Managing Curriculum Change  

Teacher competence for curriculum change and management is 

of utmost significance. For instance, the teacher training system 

in the Russian Federation as part of the international educational 

space is undergoing continuous change, modernization, and 

reform (Sabirova, 2015) to meet current demand. In order to 

ensure the professional development of teachers, emphasis on 

reforms has been placed on the school as the primary unit of 

change. In the circumstance of the intensification strategic 

condition, intervention in teacher training is celebrated 

(Sabirova, 2015). Novikov (2000) and Belyakov (2007) note that 

this is “viewed in standardization, restructuring of knowledge, 

setting the new challenges, focusing on the competence as result 

and the resource necessary to meet the challenge”. Today, the 

generation of new teacher training models takes place at the 

junction of controversial areas of unification and diversification” 

(Sabirova, 2015). Besides, Brazhnik (2002) notes that more than 

ever the dilemma of the interrelation of national, regional and 

global programs are becoming crucial for the training of future 

teachers.    

The curriculum for educating teachers has been under discussion 

in Tanzania since the 1970s (Meena, 2009). Focus on curriculum 

innovation in teacher education has been seen to focus on 

methods of assessment, curriculum content, teaching, and 

learning. Researchers such as Babyegeya (2006), Osaki (2000) 

and Wort and Sumra (2001) assert that teachers are not well 

prepared leading to a deterioration of the quality of education in 

primary and secondary education. In Tanzania, teacher education 

is dominated by political control in which decision about the 

curriculum are centrally made (Wort, 1999). Decisions on 

curriculum are centralized and in most cases those who make 

decisions about the curriculum are politicians, university 

academician and curriculum developers (Meena, 2009). From 

this angle, Sjoholm and Hansen (2007) argue that it is not easy 

for teacher colleges to educate teachers to become professional 

actors but rather mechanical implementers of the curriculum. 

There is need to provide educators with more autonomy as part 

of their professional identity.  

The need for teachers’ continuous professional development for 

curriculum change implementation has never been as critically 

urgent as it is in the 21st century. Most reforms entail enormous 

changes to the school curriculum, the implementation of which, 

among other vital aspects, requires quality teachers that are equal 

to the task in terms of knowledge, skills and attitude. Thus, 

teacher development is of topical importance in a period of 

intense curriculum change implementation. With the recognition 
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that quality teaching can make a difference in curriculum change 

implementation, most education systems pay increasing attention 

to professional development programmes that support teacher 

learning throughout their careers (Robinson, 2008).  A change in 

the roles of teachers is, however, not uniquely a Zambian 

experience. Elsewhere, teachers are required to play multiple 

roles. Duthilleul (2005) indicates that in most European 

countries, for instance, teachers are expected to initiate and 

manage the learning process, effectively address each learners’ 

individual needs, assess literacy, integrate learners with special 

needs, integrate ICT into their teaching, assume managerial and 

leadership roles etc.   

2.4.  Theoretical Framework: Lewin’s Theory of 

Planned Change 

Lewin’s (1947) Theory of Planned Change was the earliest 

model that was used to guide organizational change. It focuses 

on four elements that guide change namely; field theory, group 

dynamics, action research and 3-step model of change. The 

field theory: emphasizes the importance of understanding change 

by mapping out the totality and complexity of the field in which 

it occurs. The field represents the environment in respect to the 

people or groups therein and the totality of coexisting factors 

which are conceived as mutually inter-independent. 

Group dynamics: are defined as forces operating in the group. 

Lewin (1947) advised that in order to understand behavior that is 

related to change the whole psychological field “life space” must 

be studied in its totality and complexity (Burnes, 2004). The 

field is considered to be in a continuous state of adaptation called 

“quasi-stationary equilibrium”, thus change and constancy are 

seen as relative concepts because the group life is never without 

change. The forces of change that impinge on the group cause 

fluctuation in the seemingly rhythm and patterns of behavior and 

processes observed; and for the group to survive its members 

have to engage in self-reorganizing activities.  

 

When change comes it is important to identify, plot and establish 

the potency of the field forces, to understand individual, group 

and organization responses.  

The force field analysis is a management tool that considers the 

forces facilitating (driving) and those restraining change, with 

the object of identifying and solving the problems associated 

with change. Effective management of change requires the 

change managers to balance the two opposing forces by 

employing appropriate strategies that enable them to shift the 

balance in the direction of the planned change in a 3-step model 

(Lewin, 1947). 3-Step Model to Change: The 3-step model to 

change has three main steps; un-freeze, transition and refreeze. 

Taken literally If one has a large cube of ice, but realize that 

what he wants is a cone of ice, first he has to melt the ice to 

make it amenable to change (unfreeze). After which the iced 

water is molded into the desired shape then solidified into the 

new shape (refreeze) (Thompson, 2013).  

This theory presents the easier route to managing change in order 

to bring about desired and envisioned value. It should be stressed 

that human beings generally do not desire change as a result of 

uncertainty and other personal perceptions, hence the need to 

employ better methods when coming up with innovations such as 

revision of curriculum which basically affect masses of people 

and stakeholders. Stakeholder analysis, prior in-depth research, 

engagement and sound change management strategies are of 

utmost significance.  

3.0. RESEARCH METHODOLOGY 

In order to understand managing teaching and learning for 

curriculum change implementation in colleges of education from 

the participants’ perspective (McMillan & Schumacher, 2010) a 

qualitative and quantitative case study was undertaken.  One of 

the research questions drawn from this bigger study is the focus 

of this article i.e. how is teaching and learning managed for 

curriculum change implementation in colleges of education? 

3.1. Study Context and Research Design   

David Livingstone College of Education is one of the ten 

colleges offering courses for primary and secondary teaching in 

Zambia. The college was originally established to train primary 
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school teachers until it was upgraded to offer diploma programs 

for upper primary teachers of grades 8 and 9. This college was 

established in 1959 by the then Northern Rhodesia Christian 

Council. Owing to its long history, this institution has had 

privileges of being a pilot college every time in new curriculum 

is proposed for implementation. The foregoing were considered 

to be possible catalysts for high levels of pedagogical 

consciousness that may influence perceptions about introducing 

new curriculum in schools.  

The researcher used purposive sampling to select the 18 

lecturers and 2 administrators involved in the study. As this was 

a case study it was in the researcher’s interest to choose the 

following sections that exist in the college; sociology of 

education, history and philosophy of education, educational 

psychology, curriculum studies and research, mathematics, 

English language, business studies, social studies, physical 

education and religious education. Two methods of data 

collection were used in this research. The first one was a self-

completion questionnaire and the second method of data 

collection was conducted using structured interviews in order to 

validate responses obtained from the questionnaires.  

3.2.  Data collection 

Two focus group sessions of about 90 minutes was held at 

different intervals. Individual interviews for principals were held 

in their offices and each was about 45 minutes long.    

3.3. Data Analysis 

Descriptive statistics were used to analyze quantitative data for 

this study. Specifically, frequencies, percentages, charts, figures 

and means were used to describe educational inputs provided in 

public schools using excel and Statistical Package for Social 

Scientists (SPSS) together with outputs and any other data 

requiring presentation in this format. For qualitative data which 

was collected through interviews; thematic analysis approach 

was used to analyze them. 

3.4. Credibility Measures 

To enhance the accuracy and credibility of findings, the 

following measures were adopted (Conrad & Serlin, 2006):  

 Researcher took an objective stance and did not bring 

personal perspectives into the data or its analysis; and, 

 Prior to finalizing findings, the tentative interpretation 

of data was referred to some respondents to clarify 

uncertainties and verify accuracy and plausibility of 

findings. 

 

3.5. Ethical Considerations 

Before starting the study, permission was obtained from the 

Southern Province Education Office and the principal of the 

participating college.   Participants were informed that their 

involvement was voluntary and that they could withdraw from 

the study if a need arises.  They were also assured anonymity and 

confidentiality.  The interviews were conducted in a non-

threatening environment and were tape-recorded with the express 

permission of the respondents. 

4.0.  PRESENTATION AND DISCUSSION OF FINDINGS  

Findings indicate that the majority of the participants were not 

prepared with skills and knowledge to implement changes in the 

curriculum. This position is consistent with other findings 

(Rahma, 2014) and is attributable to beliefs about and 

understanding of the curriculum pedagogy and learning. A 

detailed discussion of these findings is outlined under the 

following three themes which are discussed next capacity to 

support and monitor changes in the new curriculum, need for a 

new curriculum and challenges on the implementation of the new 

curriculum. 

4.1. Capacity to Support and Monitor Changes in the 

New Curriculum 

Interview data suggests that a minority of the participants have 

perceptions of rushing changes in the new curriculum. These 

misconceptions affect their participation in, and satisfaction with, 

the implementation of the new curriculum (Livingstone 2016). 

Coupled with the mixed feelings and rush implementation of the 

new curriculum it was also expressed that there had been an 

inadequate preparation for ground work in terms of teaching and 

learning materials. For instance, lecturers in the education 

department felt that there was no curriculum syllabus for 
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communication skills yet the subject was to be taught and 

students examined at the end of the day. 

Findings reveal that the majority of the participants perceive that 

the changes in the curriculum were done hurriedly without the 

involvement of all key stakeholders. An example was given by 

the lecturer when he said that: “two topics were taught for some 

weeks in the first term and later suspended because they were 

supposed to be second-year topics. On effects of curriculum 

change, one participant pointed out that curriculum changes had 

affected his teaching negatively. An informative comment from 

one parent was: 

“I do not know how assessment for mathematics 

students will be done. This is because mathematics 

students in other colleges of education have a single 

major while David Livingstone college students have a 

double major. How can these be subjected to a 

standardized examination when the depth of content is 

different?”   

Similarly, two lecturers from different sections at the college 

maintained that the new curriculum changes were demotivating 

in the subject area of specialization as the changes were a 

drawback on the intellectual growth and practice of the 

members. Furthermore, the changes in the curriculum had 

brought a lot of confusion in teacher education, especially in 

social sciences. 

A point of concern is that, changes in the curriculum had 

affected their way of teaching (Macdonald, 2004). Consistent 

with other findings (Healeyn 2011; Rahman+, 2014) the majority 

of participants reported that Lecturers were not adequately 

prepared with skills and knowledge in implementing curriculum 

changes mostly an assumption was made based on long service 

experience but adequate preparation was not there. For example, 

to meet the demands of the new curriculum more time was 

needed to attend to students in both theory and practice in 

agricultural science whose periods of teaching in secondary 

schools has increased from six to twelve. 

4.2. Need for a New Curriculum 

Consistent with other findings (Alwan, 2006; Rogan, 2007; 

Towndrow, Silver & Albright, 2009) the majority of participants 

reported that there was a need for a new curriculum in colleges 

of education. Change that occurs in education includes change in 

policy goals, curriculum design and implementation, assessment 

techniques, administrative issues, leadership, classroom 

practices, instructional resources and teacher skills. The key to 

successful change therefore is by providing assistance to the 

teachers who are the implementers of change. However, 

educational policy makers as noted by (Kasapuglu, 2010; Rogan, 

2007), focus their attention and energy on the ‘what’ of desired 

educational change and neglect the ‘how’ which according to 

(Altinyelken, 2010). Reportedly some of the changes are 

misplaced, were not well thought out and were rushed to be 

implemented. One participant had mixed feelings as expressed in 

the following statement:  

“the intention looks good but the implementation is 

being done haphazardly. This has led to inadequate 

preparation for ground work in terms of teaching and 

learning materials.” 

The irony is that, from the administrative point of view, it was 

felt that the new curriculum had brought new subject areas which 

some members of staff were not familiar with. An example was 

given of information and communications technology. The 

challenges therefore as noted by college administrator was that 

lecturers have continued teaching in the traditional way failing to 

embrace the new technology because of lack of skills while ICT 

has been made compulsory for students. This is consistent with 

the observation that other factors that are significant in 

determining the success of any curriculum reforms include the 

following and not limited to; the curriculum framework, teaching 

principles, teaching approaches, support materials, curriculum 

resources, the role of the implementers and how information on 

curriculum reform is communicated (Rahma, 2014). 

4.3. Challenges on the Implementation of the New 

Curriculum 

The majority of respondents expressed a concern curriculum 

change does not happen in a vacuum. There are a number of 
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stakeholders who may influence this change and these include 

political, technological advancement and teacher related factors 

among others. This militates against broad-based participation 

because invisible hand is always there to dictate how particular 

changes are to be implemented. Similarly, it defeats the equal 

participation requirement if the top-down approach to curriculum 

change is used. Such an approach gives a tight package of direct 

link to objectives, content and assessment (Macdonald, 2007). 

The role of the teacher therefore is passive with no input if any in 

the development of the curriculum. The thinking of curriculum 

planners are often times influenced by the ideologies and 

political power of the ruling government. It can therefore be seen 

as argued by Muricho and Changa’ch (2013) that political elites 

have been involved in educational reforms formally or 

informally more than educational specialists and planners, to 

ensure that their political agendas of national unity, development 

and cooperation are met.   

The analysis of data reveals that technologies combined with 

educational innovations rises students’ efficacy, efficiency and 

self-regulated learning habits (Neal, 2005 in Amino, et al. 2015). 

Such perceived benefits of technology in education are shaping 

reforms in teacher education in Zambia. The only predicament is 

that the Ministry of Education in Zambia has not been able to 

keep pace with the extensive and rapid changes in technology 

coupled with the demand for technological equipment in schools. 

One participant observed that:  

“Changes in the curriculum are good especially for the 

linking of the school curriculum to the college but the 

only problem is that there is a dilution of the material 

taught to students mainly limiting them to a standard of 

a primary school.” 

This minority view does not suggest that implementation of the 

new curriculum is not significant.  Rather, it points to the limited 

understanding of what could help stakeholders appreciate the 

essence of change in the curriculum. 

5.0. CONCLUSION 

This study has confirmed the view that managing teaching and 

learning for curriculum change in colleges of education in 

Zambia is a necessity but this is not effectively implemented.  

The study also established that there is no common 

understanding of, and commitment to, curriculum change 

implementation in colleges of education. While participants 

perceive themselves as possessing limited control on the way the 

curriculum is designed and implemented, they also admit to 

engaging in practices that amount to sabotage based on views 

held by different stakeholders. Whether real or imagined, 

perceptions of curriculum change implementation influence 

those who perceive themselves as end users such as lecturers and 

teachers with little or no say in the way the curriculum has been 

designed and suggested to be implemented it’s a top bottom 

approach. They either withdraw from the shared decision-

making process, or seek to consolidate their position by 

becoming indifferent to the entire process. 
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Abstract- The purpose was to investigate the sustainability of the 

Universal Free Primary Education Policy (UFPE) implemented in 

2002 by the government of the Republic of Zambia through the 

Ministry of General Education in the wake of declining education 

financing to the sector. The study employed a triangulation 

incorporating a causal-analytical paradigm targeting 90 public 

primary schools in Lusaka district, Zambia with over 180,000 

pupils and about 5,220 teachers as population (N). A randomised 

survey method was used which sampled 14 schools (n) was used 

with 56 structured self-administered questionnaires being 

distributed to four persons per school who constitute the school 

management structure (i.e. head teacher, deputy, senior teacher 

and accountant) while 1 focus group discussion of 14 teachers 

coupled with 3 key informant interviews with education district 

official, MoGE HQ official and donors’ representative were held 

– all through prior appointments and clearance as procedures. 

Simple random and purposive sampling techniques were used with 

primary and secondary data being obtained and analysed via 

thematic / content approaches for qualitative and SPSS / excel for 

quantitative data along with expert judgement. The study had 

questionnaire response rate of 95% (53). The findings along with 

corroborative literature attested to the fact that the UFPE Policy 

was a worthwhile undertaking by government as it exponentially 

increased public primary school net enrolment rates from as low 

as 60% in 2000s to over 120% by 2014 underpinned by massive 

infrastructural development, consistent teacher recruitments and 

school supplies to match demand. However, the steady declines in 

annual financing to the sector as discovered in the variations 

between 2015’s 20.2% and 2020’s 12% of national budget 

contrary to the 20% UNESCO / SADC minimum threshold, 

weakened the UFPE policy’s efficacy. Furthermore, the study 

identified the country’s colossal debt stock (over $11 billion), low 

economic growth rate (2%) compared to population growth rate 

(3.8%), and some prominent donors’ withdrawal of financial 

support to the sector budget along with funds mismanagement 

within the sector as being the major potential threats to the 

country’s sustenance of the UFPE Policy to the effect that within 

the period under review, grade 1 school places within the district 

have become so scarce that a latent phenomenon has emerged in 

which some parents/guardians have been showcased spending 

nights in some schools to access places for their children/wards 

during enrolment periods. The study calls on Zambian 

educationists, politicians and policy-makers to help rethink 

education prioritization.  “Leaving no one behind in providing 

quality education by 2030” is a global education vision (UNDP 

SDG goal 4) which is also under Zambia’s mantle and is consistent 

with the fundamental propositions of the human capital theory. 

Policy imperatives, therefore, demand that central government 

walk the talk in actualising this global/regional blueprint via 

disciplined prioritisation of financing to the sector for 

sustainability of equitable quality education as envisioned in the 

UFPE Policy (2002) and the Educating our Future Policy (1996). 

 

Index Terms- Investigation, Sustainability, UFPE and Education 

Financing. 

 

I. INTRODUCTION 

he world at large deems education as a basic human right and 

basis upon which to build peace, harmony, national progress 

and sustainable development (UNESCO, 2018). On the other 

hand, the World Bank (1998) views education as the basis upon 

which economic, social and political development of any nation is 

founded. This profound conception is equally posited and heralded 

by the Southern Africa Development Community (SADC) – a 

regional body to which Zambia subscribes. Since independence 

(1964), the government of the Republic of Zambia felt duty bound 

to enact the Universal Free Primary Education (UFPE) Policy; 

envisioned to curb inaccessibility, unaffordability, inequity, and 

high school drop-out rates, and therefore would provide and 

guarantee the nation of reduced illiteracy levels (Omoeva et al., 

2018). The UFPE Policy was an act of government through the 

Ministry of General Education which abolished all manner of user 

fees as a way of eradicating accessibility barriers for children from 

grades 1 to 9. This meant that government had taken over total 

responsibility in making available all necessary and required 

resources for smooth operations of these public schools in a 

manner which would not prejudice quality outputs. In other words, 

it meant government’s deliberate mechanism to sustain the 

optimal operations of the subsector i.e. ability to maintain its 

optimal service provisions without compromise. Particularly, the 

abolition of tuition fees at this level meant that the central 

government had taken-over a life-time responsibility to consistent 

financing of this subsector for investments, operations and all 

other activities of primary school life in order to strike a balance 

between the population growth and the number of schools / 

classrooms available to swallow all eligible children annually 

(Masaiti et al., 2018).  

T 
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         Furthermore, government had entered into a sacred covenant 

to ensure subsistence and consistency of quality education by 

effectively managing equitable and optimal resource availability 

in terms of teaching staff, teaching learning materials, facilities 

and any other necessary infrastructure to circumvent and forestall 

any unforeseen service provision compromises within the 

subsector (ibid). Lusaka District, being the capital city of Zambia, 

has the highest number of schools compared to any single district 

in the country thereby permitting for marginal tolerance of 

extrapolation of findings to other districts in similar circumstances 

and context as the phenomena under study have wider 

implications.  With this properly and contextually ascertained, this 

was purposed to investigate the sustainability implications of the 

UFPE policy in the wake of the dwindling education financing to 

the sector from 2015 to 2020 in Lusaka District.  

 

1.1. Problem Statement 

         Zambia’s UFPE Policy that was declared and 

instantaneously implemented in 2002 by the Ministry of Education 

was envisioned to exponentially increase equity, affordability, 

quality, relevance and accessibility to education by all and 

promote socioeconomic well-being of all citizens, and to achieve 

a good quality of life for everyone (Phiri, 2015; GRZ, 2002; and 

Ministry of Education, 2003). Consistent with this vision and 

conviction, between 2006 and 2014, government’s appropriations 

to MoGE annual budget increased. This led to massive 

infrastructural development, increase in teacher recruitment, 

improved disbursement of grants to schools for operations coupled 

with consistent supplies of teaching and learning materials (MoGE 

2015a; 7NDP, 2017-2021; Seventh National Development Plan 

(SNDP), 2011-2016). However, there has been a consistent and 

steady decline in financing the sector from 2015’s 20.2% to 2020’s 

12%, (Ministry of Finance National Budgets, 2015 to 2020; 

Masaiti et al., 2018), which poses a threat to the furtherance and 

aspiration of the country’s sustenance to provide quality UFPE to 

all its eligible citizens as envisioned (Masaiti et al., 2018; World 

Bank, 2019) and the Primary Net Enrolment Ratio (NER) has been 

indicted as having declined in 2016 in certain provinces (ibid). 

There is little known about the sustainability implications of the 

UFPE Policy in the wake of the declining financing owing to 

limited scholarly literature available. As a matter of fact, early in 

2019, MoGE called for an education stakeholders’ consultative 

conference in order to solicit for ‘transformative ideas’ to aid the 

general education sector but subsequent anecdotal indictment 

showcased a flop of the ‘Indaba’ (Lusaka Times, April 2019). The 

closest to the current was one done by Mobela (2016) who 

concentrated on the impact of free primary education but not 

sustainability implications in view of declining financing as the 

current study’s focus. On the other hand, in January (2020) and 

March (2020), Hapompwe et al., (2020) carried out desk review 

and empirical studies focusing on factors accounting for low 

learner outcomes at grades 5 and 9 levels in Zambia, and 

evaluation of public secondary schools’ education financing and 

its impact on service quality in Lusaka, Zambia, respectively. 

Although all these two studies were related to the current study by 

sectoral umbilical cord, they were not focused conceptually and 

theoretically to investigate the sustainability implications of the 

UFPE Policy and, therefore, still left gaps for the current study. 

Therefore, the study’s question is, “what are the sustainability 

implications for the quality Universal Free Primary Education 

(UFPE) in the wake of declining financing to the sector and 

subsector alike in Lusaka District? 

  

1.2. Study’s Objectives 

1.2.1. Main Objective 

To investigate the sustainability of Zambia’s UFPE Policy against 

the declining subsector financing in Lusaka District. 

1.2.2. Specific Objectives 

i. To investigate the performance of the UFPE Policy 

over time, 2002 to 2014. 

ii. To find out central government’s consistency in 

financing the education sector 

iii. To identify threats to the sustainability of the UFPE 

Policy.   

 

II.  THEORETICAL REVIEW OF LITERATURE  

1.3. National Population Upswing  

         Zambia is experiencing a large demographic shift and is one 

of the world’s youngest countries by median age. The World Bank 

(2018) projects that this trend is expected to continue as the large 

youth population enters the reproductive age, which will put even 

more pressure on the demand for jobs, education, healthcare and 

other social services. In terms of age structure, the population 

under the age of 15 years and below accounts for about 50 per 

cent, while those under the age of 35years account for 70 per cent 

of the Zambian population (Masaiti et al., 2018). In terms of 

figures, 8,158,011 are young people under the age of 15 years 

(4,094,205 males / 4,063,632 females), 8,876,572 persons 

between 15 and 64 years old (4,461,085 males / 4,415,487 

females), 435,888 people above 64 years (186,934 males / 248,954 

females) (World Bank, 2018) (CSO, 2017). In other words, the 

country overall has a young population, which makes the 

provision of educational services to this population to be of 

strategic importance to government (EFA, 2015). Critically, the 

financial commitments and allocations to the sector requires 

periodic reviews in order to guarantee required quality, 

accessibility, relevance, efficiency and inclusivity (Masaiti, 2018) 

(emphasis added). 

 

1.1. Lusaka District Schools Statistics 

         In 2019, there were 90 public primary schools spread in 

urban areas of Lusaka District (DEBS Statistics, 2019) and has a 

population of 2,000,000 people of which 46.4% (558,900) are of 

the school going youths below 16 years of age (Census Survey, 

2015) thereby making this infrastructure very competitive. Given 

the fact that the said total population of Lusaka Province has 

46.4% of school going age youths and also that the total population 

of Lusaka district youths is slightly higher than that of the other 

districts [ibid], it is on record that there is only very little 

infrastructural space for which the rest of the 46.4% of the 

youthful population is competing for. Therefore, this suggests that 

education quality service provision is compromised in one way or 

the other. This also might entail that the majority of this population 

may drop out of school for many a reason, or may be in school just 

to register presence, yet not attain the liberating intended 

education. Besides, notwithstanding the fact that the district also 

has a number of private and grant-aided schools which even 
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outstrip the public ones, these institutions have a different 

management style and operational philosophy, which is largely 

anchored on capitalistic and neo-liberal ideological traditions, and 

therefore, still does not guarantee accessibility to most of the 

socio-economically disadvantaged learners. Thus, it is imperative 

to note that the responsibility of ensuring quality and equitable 

education provision per region is sacrosanctly vested in the 

government of the Republic of Zambia and that whatever the 

private sector is doing in this regard is a mere supplement to the 

government’s effort (Hapompwe et al., 2020c).  

 

1.2. Country and Policy Context 

         Following a period of decline in education accessibility and 

performance due to growing poverty and under investment and in 

a decisive action to enhance the provision of basic education and 

curb all manner of equitable and accessibility barriers which 

incessantly existed since independence (1964), the government of 

the Republic of Zambia declared and instantaneously 

implemented the Universal Free Primary Education Policy 

(UFPE) in 2002 covering grades 1-9. The UFPE was envisioned 

to exponentially increase access to education to all, promote the 

socioeconomic well-being of all citizens, and to achieve a good 

quality of life for every citizen (Phiri, 2015).  

 

         Consistent with this conviction and vision, the trend of 

public education expenditure between 2006 and 2013 shows 

steady growth of education expenditure in both nominal and real 

terms. Government’s expenditure on education grew from ZMW 

1.5 billion in 2006 to ZMW 5.2 billion in 2013 in nominal terms. 

The budgetary allocations for 2014 and 2015 increased to ZMW 

8.6 billion and 9.4 billion. Using the constant price of 2013, the 

public education expenditure also grew from ZMW 3.0 billion to 

5.2 billion between 2006 and 2013. The ratio of government 

expenditure in education to GDP stayed strong, by ranging 

between 3.7 percent and 4.4 percent during the period of 2006 

through 2013, and it was projected to be higher in 2014 and 2015, 

exceeding 5 percent of GDP. This was relatively on higher side in 

the region and comparable with other emerging economies (World 

Bank, 2015) to ensure massive infrastructural development, 

teacher recruitment and teaching material supplies availability as 

also several co-operating partners committed and actualized their 

financial support and technical services to the cause.  

 

         The circumstance prior to the foregoing undertaking was 

such that although the country had experienced growth in the 

primary school subsector between 1972 and 1990, the gross 

enrolment rate was only about 59% (World Bank and UNICEF, 

2009). Furthermore, “the system favoured a small minority who 

were believed to be academically sound to the detriment of the 

majority, hence promoting the spirit of imperfect competition at 

the expense of co-operation (GRZ, 1976:1-14). To address this 

issue, the Education Reform Document resolved to expand 

provision at primary level by, among others, conversion of 

buildings owned by absentee landlords, private homes, churches 

and community facilities into schools (Masaiti et al., 2018). All 

these aggressive undertakings were inspired by the realization that 

education was a basic human right for the entire human race and 

the foundation on which to build peace and drive sustainable 

development (UNESCO, 2018) for the benefit of all. 

 

         Consequently, randomized performance records indicate 

that between 2005 and 2015, a total of 14,235 classrooms were 

constructed at primary education level (7NDP, 2017-2021), the 

number of teachers increased from 50,123 in 2002 to 77,362 in 

2009 (SNDP, 2011-2016) and pupil enrolments also increased 

from 2.5 million pupils in 2005 to 3.3 million in 2009 (Mambwe, 

2010; Masaiti et al., 2018). On the other hand, over one third of 

the girls who became pregnant returned to school between 2002 

and 2009. Over 200,000 students in basic schools were reached 

with improved water and sanitation (MoGE 2015a). Between 2014 

and 2015, enrolments increased with the number of primary school 

children reaching up to 3,691,486 in 2014, coupled with improved 

water and sanitary infrastructure along with library facilities 

(MoGE 2016b). According to MoGE (2015a), the primary school 

Gross Enrolment Rate was at 120.8% by 2015. In buttressing the 

growth in the subsector, the World Bank 2016/2018 Reports 

placed Zambia’s current net enrolment rates at 99%.  

 

1.1.  Performance of the UFPE Overtime  

         Studies by Mambwe (2010) indicate that the introduction of 

UFPE in Zambia in 2002 significantly improved access to primary 

education especially after declining enrolments in the 1990s. In 

trying to actualize effective implementation of the policy, from 

2006 to 2010, funding to the education sector steadily increased 

from 2.9% to 3.5% of GDP and saw an improvement in school 

infrastructure. Teacher training programs also increased where the 

teacher supply matched the expansion of school enrollments (from 

50,123 in 2002 to 77,362 in 2009). Student enrolment had 

increased from 2.5 million students in 2005 to 3.3 million in 2009 

(SNDP, 2011-2016). Unfortunately, there is literature indictment 

to the effect that although there has been this general good 

performance by the UFPE Policy, the picture began to change 

from 2015 (with 3,215,723 enrolment) onwards compared to 

(2014 enrolment figure of 3,691,486) showing a general decline 

in Primary Net Enrolment Ratio (NER) of 13% (Masaiti et al., 

2018:38).  

 

1.2. Education Financing and Impact Prior to 2015 

         In actualizing its governmental commitment to the sector, 

Zambia’s historical trend in financial allocations to the education 

sector from 2005 through to 2015 shows an impressive steady 

growth in both real and nominal terms (3.7 percent and 4.6 percent 

of GDP respectively, between 2005 and 2013) (World Bank 

Group, 2015; FNDP, 2006-2010; SNDP, 2011-2016). 

 

1.3.  Economic Recession, Debt Stock and Education 

Financing 

         Economists Todaro and Smith (2015) stress that it is difficult 

to pinpoint when the economy begins to decline due to lack of 

macro-economic perspective though one can analyse trends and 

various variables to draw conclusions on the state of the economy 

and its effect on education service provision. Historically, the 

Second Republic (1973 to 1991) was marred with economic 

meltdown owing to low copper prices at London Metal Exchange. 

This heavily negatively impacted as it declined government 

expenditures on social services, and increased external borrowing. 

It became extremely difficult to manage the education system 

during this period (Masaiti et al., 2018). 
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         Zambia was one of the countries which was granted debt 

relief by the international community just over a decade ago. In 

Zambia’s past, debt has been a milestone which has held the 

country back: it held back growth (GDP) by crowding out private 

sector activity; it stunted development by reducing the amount of 

money available for investment in health and education; and it 

made it harder for small and medium-sized enterprises (SMEs) to 

access finance to grow (CTPD, 2018). On the other hand, the 

World Bank argues that “an unsustainable debt burden would 

impact on poverty reduction in Zambia. It would reduce not only 

public investment and income growth, but would also reduce fiscal 

space for social spending as the cost of servicing the debt 

increases. Less money would be available to finance the 

government’s national development plans. In the 1990s and early 

2000s, high debt service costs directly reduced government 

budgetary allocations on health, education, and agriculture; and 

many social safety nets were eroded” (World Bank, 2017). 

         The foregoing paragraphs squarely resonate with the notion 

that economic meltdown or recession and huge foreign debt stock 

to a country are inimical and menace to any meaningful 

investments and social spending by the indebted country as most 

of the resources would be channeled to principal and interest loan 

repayments while aggregate local demand for products dwindles 

due to low productivity and lack of production. In this regard, 

therefore, it is necessary to state that the sustainability of equitable 

free primary education to all becomes not only a pipe dream but 

also a nightmare if a country found itself drowned into such 

economic doldrums and quagmires. Early in 2019, central 

government issued a Cabinet Memo instructing all heads of 

government departments to adhere to the austerity measures which 

government had earlier implemented (Cabinet Office Circular No. 

12 of 2019) to respond to fiscal challenges. However, the circular 

was not categorical enough to disclose the reasonable cause and 

courses of action for external intelligent analysis. 

1.1.  Population Explosion 

         Masaiti et al (2018) strongly stress that the rate at which the 

country’s population is growing relative to available service levels 

in health and education spheres was unsustainable. They observe 

that by 2035, Zambia’s current population will have doubled and 

by 2100 it will reach 90 million, making the country 26th most 

populous globally. The fact that the population is mostly youthful 

with 700,000 annual birth rate, has serious implications on 

education service provision (ibid). 

1.2.  Donor Aid 

         Zambia has had all-weather prominent donors supporting the 

education sector budget. This was in recognition of the country’s 

being a lower middle income country and the fact that 

philanthropism is part of the mission blueprints of the donors. 

UNESCO (2016) strongly recommended such benevolence to 

developed countries to express such gestures to less developed 

countries for sustainability of their social service offerings in 

education. However, Prima facie evidence, however, indicate that 

most of the donors have completely closed their assistance to the 

country’s sector while others like Ireland and others have equally 

pulled out of the pool fund and no longer support the MoGE 

budget annually as also confirmed by the Minister of Finance 

while presenting the National budget for 2018 (MoF National 

Budget, 2018).  

 

1.3.  Funds Misuse 

          In Zambia, public funding for education traditionally flows 

from the MoGE to schools through a four-tiered administrative 

hierarchy involving the MoGE HQ, Provincial Education Offices 

(PEOs), the District Board Offices (DEBs), and finally to schools 

in a top-down hierarchy, of course from Ministry of Finance. The 

reviewed secondary data from the Media (Reuters, Lusaka 20th 

September, 2018) and the Auditor General’s Reports, (2015-

2018), have demonstratively highlighted that this bureaucratic 

financial disbursement and/or management channels constitute the 

basis for high risks of misappropriations, misapplication or simply 

non-disbursement by such recipient higher offices to recipient 

spending subsector entities. In September 2018, about 80 MoGE 

officials were suspended for misappropriation of over $10 million 

meant for school supplies (ZANEC Press Statement, 19th October, 

2018) while the 2015 to 2018 Auditor General’s Reports indicate 

funds misapplications and misappropriations in the sector to the 

tune of ZMW 256,253,712 and ZMW 8,715,532 respectively, 

meant for curriculum development, books, computers, desks, 

infrastructure expansion, bursary etc.  

1.4.  Related Studies and Gap Analysis 

          ‘Leaving no one behind in the provision of quality 

education’ especially at elementary levels has been the clarion 

herald of UNESCO to all countries under its charter globally and 

Zambia inclusive. There is, however, a notable anecdotal trend of 

declension and departure from this global benchmark in Zambia’s 

education system and seemingly no well-focused study has been 

conducted to bring out the facts surrounding the phenomena. 

Closely related to the current study by topic was a comparative 

research by Omoeva et al., (2018) which focused on the long term 

effects of universal free primary education in Malawi, Ethiopia 

and Uganda. The scholars paid attention to exploit the roll out of 

universal primary education (UPE) policies in the three countries 

as natural experiments to assess their long-term causal effects on 

schooling attainment, adolescent sexual and reproductive health 

behaviors, and economic outcomes. However, in comparison to 

the current study, Omoeva et al’s focus was to assess the long term 

effects of UPE while the current study investigates sustainability 

implications based on financing inadequacies. Besides, whereas 

the previous study was comparative and international in nature, 

the current study is uncomparative and is localised by jurisdiction. 

On the other hand, Mobela (2016), conducted a study in Kabwe 

district of Zambia, focusing on the impact of free primary 

education in 20 government schools in which she explored 

descriptively FPE’s provision of quality education, the adequacy 

of funding by government and the extent to which FPE helped 

primary school learners to proceed to next stages. However, 

among the fundamental variations with the current study is that 

whereas Mobela’s (2016) was an impact study, the current is an 

investigative one on sustainability of the UFPE policy pedestaled 

on declining education financing to the sector. It is a trend-based 

study looking at 2015 to 2020 education financing with different 

conceptual and theoretical focus all-together. Therefore, the three 

studies fundamentally vary in terms of focus, contexts, 

complexity, major conceptual and theoretical nuances / variables.  

Additionally, in January (2020) and March (2020), Hapompwe et 

al., (2020) carried out desk review and empirical studies focusing 

on factors accounting for low learner outcomes at grades 5 and 9 

levels in Zambia, and evaluation of public secondary schools’ 
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education financing and its impact on service quality in Lusaka, 

Zambia, respectively. All these two studies, though related by 

sectoral inclination, they were not focused conceptually and 

theoretically to investigate the sustainability of the UFPE Policy, 

which then still left gaps for the current study. The studies by 

Masaiti et al., (2013), Masaiti et al., (2016) and Mulamfu (1998) 

also from the Zambian context focused on cost sharing among 

students in public higher learning institutions, shifting from 

bursary to loan scheme, and financing public higher learning 

institutions respectively - all somehow related by sector but with 

different subsectoral focus and contexts to the current study’s 

conceptual and contextual focus. Early in 2019, MoGE called for 

education stakeholders’ meeting in order to solicit for 

‘transformative ideas’ to aid the general education sector but 

subsequent anecdotal indictment showcased a flop of the indaba 

(Lusaka Times, April 2019). On the other hand, the study by 

Ntawiha (2016) concentrated on the implications of inputs for 

outputs for public secondary schools from the Rwandan context 

and focused more on pedagogical and classroom-based factors at 

secondary school levels of education thereby leaving the 

investigative aspect of the UFPE Policy at primary school level, 

which is the primary focus of this study.  

 

1.1. Theoretical and Conceptual Framework 

1.1.1. Theoretical Framework 

         A theory is a systematic body of knowledge or interrelated 

propositions systematically and logically presented to explain 

certain phenomena and help society interpret occurrences 

rationally. The Human Capital theory was propounded by Schultz 

in 1961 and developed extensively by Becker in 1964 (Adan et al., 

2013). The theory is an economic rationalist approach which 

focuses on returns to investment in education.  Education and 

training increase workers’ productivity and hence the value of 

educated workers (Adan et al, 2013). Woodhall (1997:24) opines 

that “the concept of human capital refers to the fact that human 

beings invest in themselves, by means of education, training or 

other activities which raise their future incomes by increasing their 

lifetime earnings”. It is this aspect of the theory’s tenet that 

informs the current study in as far as education financing and the 

resultant effect thereof is concerned. It is clearly worth-noting 

from this theoretical perspective that investing in the education of 

citizens is a critical requirement for the realization of socio 

economic benefits as well as personal upward social mobility. The 

most efficient path to national development lies in the 

improvement of its production and productivity. This theory 

stresses the need to train human resources for efficiency and 

sustainable development by deliberate investment in the education 

sector, which is the clarion call of this paper against the odds of 

financing declines to the sector. 

         Anchored on the pragmatic pedestal of the foregoing theory 

which lays profound emphasis on the need for human capital 

investment by government to catalyse the course of national 

development, the declining education financing to the sector, 

which essentially poses a threat to human capital development as 

it eclipses infrastructural expansion relative to demand, human 

resource and school material supplies, must cause a stir and public 

concern not only to the politicians but the donors and the general 

citizenry of the country as the future of the nation seems to be 

bleak with the phenomena at hand. Without consistent investment 

in the sector but with the upswing service demand through 

population explosion, quality education service’s sustainability 

becomes a far-fetched dream, hence the need to strictly adhere to 

the bright / practical prescriptions of this theory for the country’s 

socio economic salvation. 

 

1.3.1. Conceptual Framework 

        The conceptual framework is the system of concepts, 

assumptions, expectations, beliefs, and theories that support and 

informs research. Robson (2011) observes that it is a key part of 

the design. Miles et al., (1994) defined a conceptual framework as 

a visual or written product, one that explains, either graphically or 

in narrative form, the main things to be studied and the key factors 

which may be concepts or variables and the presumed 

relationships among them. This paper has been guided by a 

conceptual framework depicting the probabilistic or potential 

threat variables / factors (independent variables) to the 

sustainability of the quality UFPE Policy to Zambia’s education 

sector such as population explosion, financial mismanagement, 

public debt, economic recession and donor aid shortfalls as 

independent variables (IV) while the UFPE Sustainability will 

depict the dependent variable (DV). Figure 1 below shows the 

paper’s Conceptual Framework. 

 

 

III. METHODOLOGY 

         The study employed a triangulation incorporating qualitative 

and quantitative causal-analytical paradigms targeting 90 public 

primary schools in Lusaka district with over 180,000 pupils and 

about 5,220 professional staff as population (N). A randomised 

survey method which sampled 14 schools (n) (i.e. 15%) was used 

with 56 structured self-administered questionnaires being 

distributed to 56 persons in sampled schools who constitute the 

school management structure (i.e. head teacher, deputy, senior 

teacher, and accountant) while 1 focus group discussion (FGD) of 

14 teachers coupled with 3 key informant interviews with 

education district official, MoGE HQ official and donors’ 

representative were held – all through prior appointments as 

procedures. The Self-Administered-Likert-standard questionnaire 

also underwent reliability pre-testing with 0.769 Cronbach’s alpha 
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being obtained. Clustering and simple random sampling 

techniques were used in selecting schools from different 

geographical locations (low density, medium & high density) / 

zones using DEBS’ list and in the selection of 14 teachers for FGD 

while purposive technique was used in selecting the officials for 

key informant interviews. The obtained primary and secondary 

data were analysed via thematic approaches for qualitative and 

excel for quantitative data along with expert judgement. The study 

had questionnaire return rate of 95% (53).   

 

IV. FINDINGS 

1.4.  Performance of the UFPE Policy Overtime 

         On the objective question of the extent to which respondents 

agreed or disagreed on the performance of the UFPE policy 

overtime, the field evidence shows that 53% (28) agreed followed 

by 19% (10) who strongly agreed while 13% (7) and 9% (5) 

disagreed with 6% (3) being neutral. This quantitative evidence 

did from schools did not vary with information from key 

informants and FGD. The district education and MoGE HQ 

officials stressed that the UFPE policy enacted in 2002 multiplied 

both school infrastructure and teacher recruitments to ensure 

quality education and that the teaching learning materials were 

mostly in constant supplies and further pointed to the fact that the 

policy had good will from donors through the Basic Education 

Sub-Sector Investment Programme Project (BESSIP), which was 

heavily funded all the way from the initiation of the policy. The 

donor’s representative also echoed similar sentiments and 

exemplified many other initiatives which were brought on board 

and funded to enhance universal primary education like the 

Programme for the Advancement of Girls’ Education (PAGE) to 

ensure equitable education accessibility to all. 

1.5. Financing Trend (2015-2020) and Controls 

         Field findings show that 59% and 26% agreed and strongly 

agreed that the termly school grant from government through 

MoGE has reduced in quantum during the period under review 

while 13% and 2% disagreed and strongly disagreed respectively. 

On the other hand, 49% and 19% agreed and strongly agreed that 

the grant was erratically reaching schools with 21% and 9% 

strongly disagreeing and disagreeing respectively. Discussions 

and interviews equally confirmed that some schools were not even 

receiving grants for the whole year while those who were 

receiving though erratically stressed that it had reduced in 

quantum to averages of ZMW 2,000 i.e. US$ 100 per term (from 

past years’ K10,000 i.e. US$ 500) which they said was simply a 

drop in the ocean in as far as smooth school operations was 

concerned. 

 

         Furthermore, documentary evidence from budgetary 

tracking from the MoGE and Ministry of Finance National 

Budgets for the periods spanning from 2015 to 2020 have clearly 

shown that the national budgetary appropriations to the education 

sector from 2015 to 2020 (20.2% in 2015; 17.2% in 2016; 16.5% 

in 2017; 16.1% in 2018, 15.1% in 2019 and 12% in 2020) have 

been on a declining trend (Ministry of Finance National Budgets, 

2015-2020]. A close expert analyses of the financing trend to the 

MoGE sector based on the 20% minimum standard for the periods 

2015 to 2020, indicate that in real terms the MoGE lost in 

underfinancing colossal sums of money amounting to over ZMW 

18.5 billion (US $ 928,993,699) which sum is equal to 2015 and 

2016’s budgets combined and effectively imply that the sector had 

no financing for the two years in question. Moreover, the 

information also clearly shows that from 2016 onwards, there was 

no time that government funded the sector to the 20% benchmark 

but continued in decrease (shortfalls) consistently from ZMW 

1.528.00 billion (US $ 95,500,000) in 2016 to over ZMW 8 

billion (US $403,993,699) in 2020. Additionally, in the 2015 to 

2017, Auditor General’s Reports lie indications to the effect that 

the amounts allocated during these periods under study did not 

actually translate into actual disbursements to the sector, which 

interpretively entail that the the sector has a double tragedy of both 

under financing and under disbursement as table 1 below shows. 

 

Table 1: Education Budget & Disbursement (2015-2017) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Auditor General’s Reports (2015-2017) 

Table 1 below demonstrates further that in addition to the under financing acknowledged here, the same amounts budgeted does not 

reach the MoGE. 

 

Table 1 above shows that out of the total allocation of K8,527,887,660 only K7,061,931,985 was disbursed to the sector in 2015 while 

K2, 183,920,068 was disbursed in 2016 out of the total budgetary allocation of K2,582, 718,744. In 2017, K1,533,382,856 was allocated 

but only K783,809,839 was released thereby giving the overall under disbursement of                 K 749,573,017.00. 

Year Allocations ZMW Disbursed ZMW Under disbursement 

ZMW 

%  Under disbursement 

2015 8,527,887,660 7,061,931,985 1,465,955,675 17.2 

2016 2,582,718,744 2,183,920,068 398,798,676 15 

2017 1,533,382,856 783,809,839 749,573,018 49 

Total 12,643,989,260 10,029,661,892 2,614,327,369 25.55 
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1.1. Threats to the Sustainability of the UFPE Policy 

1.1.1. Financial Loopholes  

         The primary and secondary field data demonstratively 

highlighted financial inadequacies in the sector owing to its 

bureaucratic financial disbursement and/or management channels 

constituting the basis for high risks of misappropriations, 

misapplication or simply non-disbursement by such recipient 

higher offices to recipient spending subsector entities. The key 

informants stressed that finances to the spending unit (the school) 

has to go through sometimes three channels, namely; MoF to 

MoGE, from MoGE to PEO, from PEO to DEBS, and from DEBS 

to school. This concern was made serious observing that actually 

schools did not have procurement units as all procurements were 

done by higher structures in such a way that in certain cases 

materials unmatched to school requirements were procured 

without the knowledge of school management. Moreover, the 

Auditor General’s Reports in the same period under review 

indicted the ministry as being consistently on the wrong side with 

application of financial regulations and management (Auditor 

General’s Reports, 2015-2018). In the same vein, it was unearthed 

through in-depth investigations that MoGE HQ in 2018 had 

misappropriated over $10 million donor funds meant for school 

supplies. 

1.1.2. Donor Aid 

         Field data show that 53% agreed and 26% strongly agreed to 

the negative impact on education quality service delivery 

occasioned by donors’ annual sector budgetary support 

withdrawal while 11% were neutral with 6% and 2% disagreeing 

and strongly disagreeing respectively. Focus group discussions 

and key informant interviews also attested to withdrawal of sector 

financing by some prominent donors and that austerity measures 

were implemented by government and have greatly affected 

school operations in terms of school supplies (stationery) etc. A 

key note interaction with one of the donor officials who was part 

of the pool fund initiative categorically indicated lack of 

transparency, accountability and prudence in financial 

management as being among the key reasons for donors’ 

withdrawal of support to the sector. While presenting the 2018 

National Budget, the then Minister of Finance, Hon Felix Mutati 

confirmed non- disbursement of grants from co-operating partners 

(Budget Speech, 2018, Hon. Felix Mutati, p.g. 5-7). 

         Additionally, in their in-depth investigation of the 

phenomena in another earlier but different study, Hapompwe et 

al., (2020b), quoted one of the donors’ representatives as stressing 

that: 

          “The country was not in want of further policies, treaties, 

conventions and laws to   guide the education sector in providing 

quality service but that the practice, attitude and applications of 

existing standards, controls, policies etc. were fundamentally 

absurd and did not inspire confidence in donors’ sustainable 

contributions to the sustainable growth, expansion and 

development of the sector. The system is leaking and most donors 

will put no more funds in the education system for now until the 

controls are enhanced.” 

1.5.1. Zambia’s Public Debt 

         The MoGE and the district education officials during the 

field interviews confirmed the awareness of the huge public debt 

stock which they said partly occasioned the invocation of austerity 

measures by government which have equally affected the sector in 

both infrastructural investments and teacher recruitments as the 

sector was currently under employment freeze. Besides, field 

evidence confirmed massive shortage of teachers to averages of 8 

per school based on standard pupil to teacher ratios of 1:40 and 

classes were heavily congested with all schools having two 

sessions per day, implying reduced contact hours. Teachers during 

FGD indicated that in some classes there were over 80 pupils and 

it was practically impossible to administer effective 

teaching/learning with better outputs.  

         Corroboratively, Adeyemi (2011) examined the financing of 

education in Nigeria during the time of the country’s huge debt 

stock. He highlighted the sources of financing of education in 

developed and developing countries while the Nigerian external 

debt stock and the level of debt servicing were given. The study 

showed the total revenue accruing to the Federal Government and 

the amount of money allocated to the education sector at various 

periods indicating deficits in the funding of the education system. 

The findings further revealed that the funding of education had not 

been up to 17% in any given financial year despite the UNESCO 

minimum standard of 20% of national budget. 

1.5.2. Zambia’s Economic Recession 

         A recession is an economic situation in which a country 

experiences negative growth in gross domestic product (GDP) in 

two consecutive quarters of the year (Afima, 2017). Closely 

related to this assertion by Afima, respondents were asked to 

indicate the extent of their agreement or disagreement as to the 

negative implications of the country’s economic recession on the 

sustainability of the UFPE policy. The responses show that 49% 

and 40% agreed and strongly agreed respectively followed by 4% 

in each case who were neutral and strongly disagreed with 2% 

being disagreed. At the time, the country’s GDP was projected at 

2% by IMF (December, 2019 Assessment Report) while the 

inflation rate was at 14% by close of February 2020 (Central 

Statistical Office, 2020) and bank interest rates ranging between 

30% to 35% coupled with volatility in foreign exchange rates with 

the local currency having depreciated by close to 30% by end of 

March 2020 (i.e. from K13 to US$ to K20 per dollar. 

 

1.5.3. Population Explosion and Education 

Provision 

         Field findings indicate that 61% and 30% were strongly 

agreed and agreed respectively to the fact that the growth in the 

population did not match with classroom space in schools while 

4% strongly disagreed and 1% was neutral. Interviews on the 

phenomena coupled with FGD re-echoed the quantitative data and 

the phenomena of parents / guardians sleeping in schools to access 

grade 1 places was affirmatively confirmed by district education 

and MoGE officials in corroboration with media reports (Lusaka 

Times, 9th November, 2019) who equally lamented the under 

investment in school infrastructure which was collectively held as 

a time-bomb to the sustainability of UFPE. Zambia’s population 

is growing at the rate of about 3.8% (from 3,449,000 in 1964 to 

16,212,000 by 2015) with proportionately high numbers being of 

school going age with 41% being children below the age of 15 

years. This is contrary to the fixed sector’s class room space and 

infrastructural expansion occasioned by declining public 

financing (Masaiti et al.,2018). As a matter of fact, Zambia’s 
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annual births of 700,000 already exceeds the number being 

enrolled each year in grade 1 (ibid). 

 

1.1.1. Other Quality Quantitative 

Indicators 

         In trying to square come round the topical issues of the study, 

the researcher zoomed to elicit pupil/facility/resource ratios which 

are fundamental indicators of the school’s performance and 

likelihood of producing quality desirable learner outcomes. Table 

2 below shows respondents’ indications of average prevailing 

quality ratios.  

 

Table 2: Pupil to Facility/Resource/Service Ratios 
         The pupil: facility/resource/service ratios as prevailing in 

learning institutions under study are displayed in Table 2 below. 

These ratios indicate input resource variables in the 

teaching/learning process which to a greater degree measure 

and/or determine the likely output depending on the factor 

combinations. 

 

 

Sn Facility/ Item Obtaining Ratios Normal Ratio 

1 Desk         : Pupil ratio 1:3 2:1 

2 Urinal        : Pupil ratio 1:55 1:25 

3 Teacher    : Pupil ratio 1:75 1:40 

4 Computer : Pupil ratio 1:3 1:1 

5 Pupil : book ratio (English texts) 1:3 1:1 

6 Pupil : book ratio (Mathematics texts) 1:6 1:1 

7 Pupil : book ratio (Science texts) 1:7 1:1 

8 Classroom : Pupil ratio 1:150 1:40 

                                 Source: Field Data (2020) 

 

         Table 2 above shows that a double seater desk is shared by 

3 pupils while 55 pupils line up for a single urinal meant for 25 

male pupils with 45 girls lining up for 20 toilets only without any 

shower rooms, sanitary towels and toilet paper including 

handwashing pastes. There are 75 pupils per teacher instead of 40 

while 3 pupils share one computer; each English text book is 

shared by 3 pupils while each Mathematics and Science texts are 

shared by 6 and 7 pupils, respectively, instead of 1 to 1 in each 

case. The number of classroom to pupil ratio stands at 1 to 150 

especially for schools in slums, implying that the learners have to 

share the space by dividing the day into 2 sessions i.e. morning 

and afternoon sessions. This arrangement means that some 

learners have less learning time/hours than the other especially 

those for afternoon classes.   

 

V. DISCUSSION OF FINDINGS 

         The previous sections have provided a firm and profound 

motif to the subject matter question of sustenance of the the UFPE 

policy against the odds of declining sector/ subsector financing. 

The discourse has ably provided intriguing academic and 

empirical evidence to the effect that the policy was well thought 

out by government in 2002 and that to a great extent, its 

performance through a decade and half has been relatively 

tremendous against its set targets. The infrastructural expansion, 

human resource and school supplies in right quantity were the 

main areas of scores for the policy which has been also discovered 

to have had good will support from a cross section of stakeholders 

locally and internationally. Authentically, Statistical account 

shows that during the period of the policy up to 2015, government 

progressively increased annual appropriations to the sector for 

investment, operations and activities to the tune of 2.6% of GDP 

in 2006 to 3.5% of GDP in 2009 while between 2005 to 2014, the 

figures increased from 3.7% of GDP to 4.6% of GDP. Ostensibly, 

government increased allocations to the sector from 15.3% to 

22.6% (World Bank Group, 2015; FNDP, 2006-2010; SNDP, 

2011-2016). This saw the number of teachers increase from 

50,123 in 2002 to 77,362 in 2009 (SNDP, 2011-2016) (MoGE, 

2015a; MoGE 2016; Masaiti et al., 2018) while the number of 

classes and with enrollments also multiplied exponentially. It 

would have been wished that such legacy in the subsector 

continued for furtherance of equitable human capital development 

for national development. BESSIP and PAGE were noble 

complementary packages which have now been reportedly 

abandoned by donors to the detriment of not only the sector but 

the nation as a whole. 

         Unfortunately, after 2015, the question of sustainability of 

the UFPE Policy comes into question. The confirmed under 

financing and under disbursement to the sector is a matter of 

immense magnitude as it greatly prejudices the aspirations of the 

country in its 2030 Vision. The MoGE (2016b) and Masaiti et al., 

(2018) give an account of reduction in the enrollment of the 

subsector in that the variation (13%) between 2014 (3,691,486) 

and 2015 (3,215,723) was too huge and not representative of the 

demand ceiling. Additionally, it is also noteworthy that the 

declining enrollments are coinciding with the declining financing 

to the sector (from 20.2% in 2015 to 12% in 2020). There is further 

evidence adduced from government records nationally to the 

effect that the number of children out of school have been also 

exponentially increasing (195,000 in 2015 to 250,000 in 2016 and 

762,000 in 2017 while 2018 recorded over 800,000) (Education 

Statistical Bulletin, 2016 & 2017; ZANEC, 2019) and the Minister 

of General Education in Lusaka had to close registration of grade 

1 pupils for 2020 intake owing to parents sleeping in schools to 

scramble for limited available space. The school authorities were 

operating under pressure in that although they wished to absorb all 

the eligible learners at every level of education, school capacity 

was fixed. 
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         Furthermore, there is now enough primary evidence 

suggesting that government has ceased all capital investments of 

school infrastructure as a result of austerity measures imposed due 

to a ballooning foreign debt stock which is currently around $11 

billion for which the country has no capacity to liquidate and the 

economic recessions being experienced. A critical analysis of the 

2019 and 2020 national budgets further show that over 87% of the 

budgets is spent on debt repayment and personnel emoluments 

thereby leaving only a paltry 13% for possible investments though 

budget deficits are equally orders of the day. Unfortunately, this 

scenario has been compounded by the withdrawal of some 

prominent donors from supporting MoGE sector budget due to 

lack of transparency and accountability in the management of 

financial resources. The donors hold a strong opinion that central 

government has not shown political will in ensuring that officers 

who are yearly reported to have abused resources were brought to 

book and faced the law. In the case of the reported US$ 10 million 

mismanagement of finances, none of the individuals were arrested, 

and this was cited to be among the frustrations of donors. 

         In a nutshell, as a consequence of the financing inadequacies 

and all other challenges alluded to hereinabove, the study 

ascertained that the public primary school subsector in Lusaka 

District had suffered enormously in terms of capital investment 

and operational funding to the effect that close to no physical 

facilities nor class room expansion projects had been undertaken 

during the period under review coupled with reductions and 

randomness in grants disbursement to schools. The ramifications 

of the phenomena on a large scale were notably extreme 

compromises in quality education service delivery in that the input 

factors were way too abnormal to guarantee quality learner 

achievements and staff motivation. Academically and 

pragmatically, there is convergence and consensus to the effect 

that the absence of instructional materials, qualified teachers, 

appropriate physical facilities in right quantities, ample contact 

hours etc, there can be no guarantee to desirable learning outcomes 

(Ntawiha, 2016 and Hapompwe et al., 2020c).  This scenario 

essentially impairs the country’s aspirations of the UFPE policy to 

grow and develop socio economically as technical know-how / 

human development is a primary ingredient to such an 

undertaking.  

 

VI. CONCLUSION AND RECOMMENDATION 

1.6. Conclusion 

         The primary and corroborative secondary literature gathered 

and analysed have affirmed the fact that the UFPE policy had 

brilliant insights and greatly scored to its aspirations from 2002 to 

about 2014. However, field evidence has also demonstrated 

sustainability glitches and bleak future of the policy from 2015 

onwards, largely due to government’s declining financing to the 

sector, which has declined from 20.2% in 2015 to 12% in 2020. 

Moreover, the country’s colossal debt stock (over $11 billion), low 

GDP growth (2%) compared to population growth rate (3.8%) and 

some donors’ withdrawal of their financial support to the sector 

budget coupled with funds mismanagement within the sector have 

been identified as major threats to the country’s sustenance of the 

UFPE Policy to the effect that within the period under review, the 

total number of children out of school nationally has soared to over 

800,000 in 2019 from 195,000 in 2015 correlating with the 

budgetary declining period of 12% in 2020 from 20.2% in 2015 

but with the population growth rate of 2.8% in 2015 and 3.8% in 

2019. 

 

1.7.  Recommendation  

         The findings of this study are a wakeup call to educationists, 

politicians and policy-makers to help rethink education 

prioritization.  “Leaving no one behind in providing quality 

education by 2030” is a global education vision (SDG 4) which is 

also under Zambia’s responsibility and is consistent with the 

fundamental propositions of the human capital theory. Policy 

imperatives, therefore, demand that central government walk the 

talk in actualising this global/regional blue print via conscientious 

prioritisation of benchmarked financing to the sector for 

sustainability of equitable quality education as envisioned in the 

UFPE Policy (2002), the Educating our Future Policy (1996), and 

the ultimate 2030 Vision of the country. 
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Abstract  

A massive decrease in oil prices due to the COVID-19 pandemic has led to negative future contracts and with oil tankers and 

ships being filled up, the economy has taken a big hit due to a significant decrease in demand. Negative oil prices have both 

decreased economic growth and thus the Gross Domestic Product of the United States. We see that the aggregate supply has 

increase with the aggregate demand decreasing leading to oversupply of oil. We further evaluate that the recovery will be U-

shaped due to short-term difficulties, however in the long term remain positive that the prices will stabilize.  

 

Index Terms 

Price Stability, Economic Growth, Future Contracts, Exchange Rate, Current Account Deficit 

 

Introduction  

 

Geology is the study of pressure and time. It’s all about pressure and time. The coronavirus pandemic has created a difficult new 

world for investors and consumers with the oil industry with the oil industry taking a major hit due to decreasing demand and thus 

an increase in supply . Prices for futures contracts expiring on April 21 for the West Texas Intermediate (WTI) crude oil surprised 

all investors and turned negative to a negative $37.63 a barrel. This led to spot prices falling below zero, and oil producers and 

traders dumping a massive amount of future contracts. The benchmark for crude from the North Sea near Norway, Brent, also 

crashed .What’s worse is that oil tanks are filling up with the decreasing demand. Onshore tanks in most parts of the U.S. are at 

capacity, and the rest of the world isn’t far behind. What added to the misery was the fact that the May delivery contract was close 

to expiring so it was seeing less trading volume, which exacerbated swings, thus technical reasons were also an important factor. 

Changes in crude oil price are the global phenomena that felt by each country in the world. The oil price impact is in particular 

influential in determining the economies of emerging countries as these economies are not financially stable and are weak to the 

influences of external shocks. Inflation, real exchange rates are also impacted by the massive change in oil prices. Fluctuation in 

inflation or price levels may further lead to economic changes which could affect the economic performance of a country. Many 

studies report that oil price have significance impact on determining the consumer price inflation as oil is the direct input for 

many consumer productions and it is used as the direct input in almost every consumer product.  
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Oil prices turned negative as oil is mostly traded as future contracts and holders were looking for other investors to hold their 

contracts and were paying them to minimize losses. The price here is negative as an investor is paying another to hold a 

commodity which in other times would be valuable. Thus, here we see that the prices of oil turned negative. Another important 

factor why is the time horizon with future contracts expiring in May, with the pandemic events taking place in March and April. 

As a commodity, the price of oil in the market depends on supply and demand- the forces of economics, but its supply is 

somewhat controlled by the OPEC cartel. It’s vital to gain an understanding of The Organization of Petroleum Exporting 

Countries. OPEC is a group consisting of 14 of the world’s major oil-exporting nations. It was founded in 1960 to coordinate 

the oil and petroleum policies of its members and to provide member states with economic aid. OPEC is a which aims to control 

the supply of oil in the world and stabilize the price so as to avoid fluctuations which might affect international trade. Iran, Iraq, 

Kuwait, Saudi Arabia, and Venezuela are the five founders that belong to OPEC plus the United Arab Emirates, Libya, Algeria, 

Nigeria, and five other countries. 

 

We list down some factors which impact investing with oil and how prices went negative –  

 

Demand - OPEC estimates that he the current world demand for oil at between about 98 million barrels in 2018. Through 

historical data, we have seen that when the price of oil rises, this decreases demand in the United States, which breaks the laws of 

economics which state that as there is an increase of demand, price will go up. But here we say that demand has increased for the 

world, however the price has inly gone up or the OPEC countries as major producers which adds to their economy. Currently, 

there is no demand for oil as the world is in lockdown hence there is no travel unless it is essential with airlines or cars, which 

means almost no demand.  

 

Supply - On the supply side, in 2018, approximately 93.6 million barrels of oil were produced. The amount of reserves found has 

fallen every year since 2014 as budgets for oil exploration has been cut following the fall of oil prices, however now we see an 

increase in reserves as there is simply no demand and thus a glut in supply. The United States, Russia, and Saudi Arabia are the 

world's leading producers of oil. Recently, oil prices collapsed amid the COVID-19 economic slowdown. OPEC and its allies 

agreed to historic production cuts to stabilize prices, which dropped to historic 20 year lows. 

 

Location – High-quality sweet crude is one of the major problems faced by oil producers which helps in the stringent 

environmental requirements, particularly in the United States. This is why, despite the rising production of oil in the United 

States, it must still import oil. However, currently with a stop in production it will be a problem for the United states as they will 

see an increase in volume of their supply, but no of sweet crude. Meanwhile, it imports other types of oil to maximize its 

production based on refining capacity. There are also differences in terms of where oil is produced for sale. For example, the 

major difference between Brent Crude and West Texas Intermediate is that Brent Crude originates from oil fields in the North Sea 

between the Shetland Islands and Norway, while West Texas Intermediate is sourced from U.S. oil fields, primarily in Texas and 

Louisiana. Both Brent Crude and West Texas Intermediate are light and sweet, thus ideal or refining into gasoline 

Research and Methodology  
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To augment my knowledge on investing and oil with futures contracts and how it relates to the consumer and economic growth, 

we went through scholarly articles and academic journals through the national bureau of economic research with papers talking 

about the interaction between oil prices and economic growth. I created my thesis on negative oil prices and economic growth 

through formulating ideas with secondary sources such as blog articles from CNBC titled “Why oil prices went negative and why 

they might never go negative again”. For economic graphs including the decrease of economic growth, I utilized Paul Krugman’s 

macro-economic textbook, while also referred to the micro-economic textbook or reference and knowledge. The research aims to 

give a basic understanding of investing in oil and the factors behind and how the current coronavirus pandemic caused negative 

oil prices with oil future contracts. We begin our research by educating our readers about the definition and impact of negative oil 

prices with moving on to the impact to the consumer. Then, we delve on to the impact of economic factors both quantitatively and 

qualitatively on both the microeconomic and macroeconomic level with the overarching pressure of OPEC. We end with 

discussing the recovery phase and thus whether we predict a U-shaped or a V-shaped recovery.  

Studies and Findings – 

The price for a barrel of oil to be delivered in the month of May fell to -$37.63 in the end of April with oil tankers filling up and 

simply no demand. Sellers would have to pay someone to take off the oil future contracts off their hands. This historic plunge is a 

prime example of how the oil markets work. The May contracts went negative due to the time horizon, however both June and 

July contracts are still positive which complements stability in the long run. However, demand for oil has collapsed in recent 

weeks as the coronavirus pandemic has caused economic turmoil, eliminating much of the need for fuel to ship goods. Without a 

use for oil, large oil producers are running out of places to store all the oil. Thus, traders this week were willing to pay to get rid 

of oil rather than figure out how to keep storing it.  

 

Effects of the negative oil prices to the consumer -  

Price at gas pump – We as consumers should initially be content, as the decrease in oil prices means that we have to pay less at 

the gas pump. However, with no travel, it makes no sense to take advantage of this opportunity. The average price in the U.S. for 

a gallon of regular gasoline fell to about $1.49 or less, more than $1 less than a year ago. But this time around, it's not good for 

anybody as typically when oil prices fall, gasoline prices fall and that benefits consumers but prices fell right now because hardly 

anyone is driving. So there's no winner in this situation today. 

Stock Market - The crash in oil prices is weighing on the stock market too, with Dow Jones Industrial Average futures pointing 

to a decline of more than 2%. The plunge in the oil market is has impacted oil companies such as Exxon and Automobile 

companies such as Chevron which point for decreased sales and hence bad earnings.. Pessimists have called the rally overdone, 

pointing to the severe economic pain sweeping the world and continued uncertainty about how long it will last. The Nasdaq was 

down 3% due to the oil crises and the Dow stumbled to under 24,000 points with big stocks such as Boeing crashing which hurts 

the average consumer with Boeing and the dow index funds being a major component of IRA’s and pension funds.  

Oil Storage - With far less gasoline and jet fuel being consumed, oil tanks are starting to fill up understandably. Experts have 

been warning that global storage could fill up by June 2020 with the current demand and supply. Some producers have decided to 

move oil now, because the space may become more valuable than the oil. Eventually, the problem currently with oil producers is 

that they will go to a point where literally there's so much of a valuable commodity in the world that the commodity no longer has 

value, which in this case is oil.  

Economic Analysis on the change of oil prices -  

Oil has always been an indicator for economic stability due to the World’s high dependence on oil products with demand ever so 

increasing . Furthermore, the price of oil is vital to today's world economy, as oil is an internationally traded good which has 

helped build international trade and relations which impacts the exchange rate and the overarching world economy. Moreover, the 

prices of energy intensive goods and services including oil makes up the single most important share. Oil price increases are 

generally thought to increase inflation and reduce economic growth. In terms of inflation, oil prices directly affect the prices of 

goods made with petroleum products. Increases in oil prices can depress the supply of other goods because they increase the costs 

of producing them, not acting as complements, as with airplanes. The increase in the price of oil will decrease the number of 

airplanes made as it would lead to increasing costs. Some economic factors which have been impacted due to the change of oil 

prices -  

 

Negative Economic Growth –  The decrease in oil prices has led to negative economic growth in the world due to the loss of 

jobs due to the oil crises which directly impacts economic growth as there will be no increase in the gross domestic product if 
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there is no consumption and there will be no consumption if there is unemployment. As World economic growth increases the 

demand for oil increases which pushes up oil prices. Oil prices then, tend to be volatile due to variations in the business cycle. 

The perception that oil price spikes have a serious negative effect on the economies is based largely on the close correlation in the 

timing of oil price spikes and economic downturns. All things being equal, an oil price decrease should be considered, negative in 

oil exporting countries and positive in oil importing countries. However, in the case right now, it is negative for both exporting 

and importing countries with simply no demand. An oil price increase leads to a transfer of income from importing to exporting 

countries through a shift in the terms of trade, however with all means of travel stopped there is no trade between countries at the 

moment which would deteriorate economies in the short run.  

We have seen that demand for oil is entirely dependent on economic growth. As the U.S., China and well over 150 other countries 

have gone about closing down a huge percentage of their economies to try to combat the virus. Economists are estimating that 

economic growth in the U.S. for April and May could be negative 25-30%, The result of this negative economic growth has very 

predictably been a collapse of demand for crude oil. The consequence of that particular wreck is that millions of barrels have no 

place to go as discussed in the ‘Location’ factor discussed above and are thus flowing into storage facilities in the U.S. and across 

the globe.  

Effects on a micro-level – As a consumer, you may already understand the microeconomic implications of lower oil prices as 

discussed above. When observing negative oil prices in future contracts, most of us are likely to think about the price of gasoline 

to go down as  well, since gasoline purchases are necessary for most households. When gasoline prices lower with no demand, a 

larger share of households’ budgets is likely to be cash, which leaves more to spend on other goods and services. Higher oil prices 

tend to make production more expensive for businesses, just as they make it more expensive for households to do the things they 

normally do. 

 

Effects on a macro-level - Oil price decreases are generally thought to decrease inflation and reduce economic growth as 

discussed above in the “Economic growth” section. Oil prices directly affect the prices of goods made with petroleum 

products. We also know that oil prices indirectly affect costs such as transportation, manufacturing, and heating.  The extent to 

which oil price decreases lead to consumption price decreases depends on how important oil is for the production of a given type 

of good or service. However, in the situation with the coronavirus, even on a macro-level we see there is no rise in aggregate 

demand with aggregate supply increasing with the oil tankers being filled.  

 
This diagram above shows that a fall in oil prices will shift the short-run aggregate supply to the right, causing lower inflation 

with the indication of the decrease of the price level from P1 to P2 and higher real GDP from Y1 to Y2. Currently, we are seeing 

a decrease in the price level and also a decrease in the real GDP as factors such as consumption and investments topple 

government spending.  Oil price decreases can also stifle the growth of the economy through their effect on the supply and 

demand for goods other than oil.  Decreases in oil prices can increase the supply of other goods because they decrease the costs of 

producing them. Through economics analysis and graphing, low oil prices can shift down the supply curve for the goods and 

services for which oil is an input.  
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Balance of Payments and the Exchange Rate  - Oil importers will gain from a reduced oil price because the value of their oil 

imports will decrease, leading to higher profitability. This reduces the current account deficit of oil importers; which for a country 

such as India which imports 70% of oil consumption and thus has a large current account deficit. Currencies would adjust to 

changes in trade balances too due to the decrease of prices in oil. Since oil contracts are settled in US dollar and oil exporters 

invest part of their earnings in US dollar assets, lower oil prices would lead to decrease the value of US dollar by lowering the 

transactions demand for it. In normal terms, a stronger dollar would raise the cost of servicing the external debt of oil-importing 

developing countries, however in a situation like the Coronavirus playing the role of an external economic factor, we see that the 

US is a loser here as there is no means of demand.   

 

Impact on Oil Exporters - For oil exporters, a fall in oil price is damaging to their respective economy. Tax revenue from oil 

production is of vital importance to oil producing nations in attempts to fund government spending. Russia is a prime example. It 

gains 70% of all tax revenues from oil. A decrease of oil prices will lead to a government budget deficit, and will require either 

higher taxes or government spending cuts which the government would have to adjust. Other oil exporters like Venezuela have 

relied in the past on oil revenues to fund generous social spending. A fall in oil prices could lead to a significant budget deficit 

and social problems. 

 

Other Economic Impacts – The oil crises increases the profitability for alternative energy sources with tesla – the non-oil car 

company- and its stock price for April 2020 being a great example. The stock price increases by a staggering 20% due to 

competition getting battered with the oil prices. In recent years, there has been an incentive to invest in renewable energy and 

electric cars such as Tesla with the explanation above. Falling oil prices could delay investment into alternative ‘greener’ forms of 

energy, such as electric cars, and this could have negative consequences with none seen right now. However, in the long-term 

falling oil prices could reverse the recent decline in-car use, leading to a steady increase in traffic congestion and thus the 

environmental costs of petrol use which is another factor we have to consider. 

The impact of OPEC and the problem of storage- 

On May 1st, 2020, both the OPEC and the group of 20 decided to cut down on the oil production.  But there’s the oil tankers have 

already been filled to the brim with an additional supply of 40+ million more barrels of oil no one needs. We understand through 

secondary research that much of that will go to the Saudi Aramco-owned Motiva refinery in Texas. We can say that if refineries 

ultimately don’t want oil, it has little to no value. Having a commodity but no place to store it would lead to a decrease in the 

value. The key question right now is how much time is left until every oil tank and ship is full?   

Recovery Prediction: U-Shaped or V-Shaped? 

The oil crises isn’t one which would be solved in the short term, however in the long run with economic factors getting back to 

normal with government measure, will result in a U-shaped recovery. However, many analysts have also predicted that a recovery 

in stocks is due to the expectation among some investors that the economy will rebound sharply once economic quarantines are 

lifted, hence a V shaped recovery. They're essentially predicting that a line chart of the economy will resemble the letter "V," with 

a wild ride down but then a quick pivot to a vigorous recovery. However, I predict that is only the case in the stock market due to 

the sheer volume and speed of trading with the added factors of how manipulative the prices are. In the world economy, a V-

shaped recovery is too optimistic to say the least and that a U-shaped one is a more cautious approach. We thus predict a U-

shaped recovery where the economy bottoms out and stays at that low level for a while before recovering with strategists at 

Barclays in align with our prediction. It is safe to say that without strong testing programs for the virus, businesses likely won't 

feel comfortable bringing back their full workforces which adds to the U-shaped recovery for the oil prices. 

Conclusion 

Thus, delving deeper into the economic factors in both the macro and micro level we have seen that negative oil prices affect 

consumers from paying at the petrol pump to investing in the stock market. We have successfully evaluated the how economic 

growth and exchange rates have been impacted through the prices of oil going negative. The OPEC deal agreeing to cut the 

volume of prediction of oil has certainly bettered the economy with improving stock prices and storage availability. Moreover, 

June future contracts on oil and especially the WTI should recover. In the short term however, consumers will be impacted 

negatively due to the opportunity cost of prioritizing to stabilize oil which will also impact balance of payments and thus the 

consumer with a possible trade-off. However, in the long run prices will stabilize and the economy should recover with both 

supply and demand playing their respective roles. There were some limitations in the research including the lack of primary 

research including interviews with oil investors and their opinion. 

 

Future research will include whether oil prices will ever go negative again. 
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This had never happened before, and experts do not expect prices to stay negative for days or weeks. Demand for oil is likely to 

remain tepid for months because few experts believe the economy will quickly rebound to where it was before the pandemic. 

But the low prices will also put pressure on oil companies and countries like Saudi Arabia and Russia, huge producers, to pump 

less oil because they themselves will run out of room to store it. That should, over time, help lift prices — or at least slow down 

declines. Thus, we have reached a final conclusion that negative oil prices has decreased economic growth in the short term, but 

will stabilize in the long run. 
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Abstract- This paper investigates the importance of E-

commerce’s next generation so called M-commerce in 

Myanmar business space. In E-commerce, we can buy 

and sell goods and service online by the computer and 

laptop. But in M-commerce, the user not only use 

mobile for chatting ,sending SMS, downloading songs 

and videos but also use for other ways like sale, 

purchase and do many more other activities like get 

traveling information online, online booking etc. M-

commerce technology is based on wireless application 

protocol (WAP). M-commerce helps in improving of 

buying and selling goods and services through wireless 

handheld devices such as smart phones and tablets. In 

other words, it's a complete online shopping experience, 

but with all the convenience of being on a cell phone or 

tablet. M-commerce involves the advent of new 

technologies, services, business models and marketing 

strategies and rising practice of conducting financial 

activities with the use of a wireless handheld device. 

 

Keywords: M-commerce, M-commerce application and 

services, Issues and challenges of M-commerce, Mobile 

phone usage 

 

 

I. INTRODUCTION 

 

Mobile phones have radically altered the way that 

people work, socialize, organize, and entertain 

themselves. The increase of mobile phone usage has 

produced a new avenue for marketing applications and 

services. Mobile has become the leading way for 

accessing communications because setting-up mobile 

network is cost-efficient but also mobile provides 

greater flexibility and ease to users than landline phone. 

Mobile is the latest happening thing not only in 

Myanmar but in the world. By the advent of latest 

technologies in mobile handsets and sophisticated 

services by Service Providers in Myanmar, mobile 

telecommunication market is a thrill. Not only in 

Myanmar urban market but rural market penetration is 

also great. In 2016, computer use was low in Myanmar 

and only three percent of the population ranged from 15 

to 65-year-olds had ever used a computer. Among these, 

a small group of computer users, only 16% had accessed 

the Internet within the day. Nowadays, due to the latest 

technology of small computer called smartphones and 

mobile devices, Myanmar people use such devices as 

the primary mode of accessing the internet [4].This is 

for the introduction of faster mobile 3G, 4G internets by 

transnational telecommunication companies, Telenor 

Myanmar and Ooredoo Myanmar, national Myanmar 

Post and Telecommunications (MPT) and later joined 

by Mytel. At that time of the survey, 66% of mobile 

owners aged 15-65 in Myanmar had a touch-enabled 

smart phone (commonly known as ‘touch-phones’- any 

mobile with a touch screen) for using the internet [4]. 

According to the survey of Digital, Tech, Marketing & 

Start-Ups in Asia, Myanmar had at least 33 million 

active smart mobile phone subscriptions in a country 

with an official population of 53 million. So, penetration 

of smartphone usage rate was reported at 80% [36]. In 

2018, according to survey by Myanmar Online 

Advertising (MOA), the main findings are that 85 

percent of devices used to access the Internet in 

Myanmar are smartphones [31].  

This continuous increasing statically data indicates that 

Myanmar moves toward the fastest growing smart 

mobile phone market. The ‘mobile commerce’ in 

Myanmar business market has grown progressively. 

Devices like smart phones, tablets and technologies like 

3G, 4G, Wi-Fi and high-speed broadband is helping to 

intensify the number of digital customers transacting 

online. Actors in e-commerce and banks are providing 

payment gateways for a secured online transaction run 

effortlessly giving rise to smooth transactions. Now the 

people use mobile internet applications to access a 

variety of services: web information search, SMS (short 

message services), MMS (multimedia message service), 

banking, payment, gaming, emailing, chat, weather 

forecast, GPS (global positioning service), and 

document sharing, searching etc. remotely, anywhere, at 

any time. We can use the same hand held device for 

both telecommunications and for bill payment and 

account evaluation. M-commerce is also an advanced 

technology of e-commerce. In short, Mobile commerce 

is defined as the buying and selling of products and 

services through the use of wireless mobile devices. 

Commerce: Commerce deals with exchange of goods 

and services of economic value between producer and 

consumer. With invention of new technologies and 

methods, commerce has taken many forms. The way of 
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dealing, exchanging of goods and services has 

undergone massive changes with days passed on. With 

competition emerging, consumers becoming more 

aware and having more choice, marketers searching for 

innovative ways to deals with customers to be in 

forefront to break the competition [19]. 

E-commerce: E-commerce is buying and selling of 

products, services by business and consumers through 

an electronic medium, without using any paper 

documents. E-commerce, stands for electronic 

commerce, on the internet, it pertains to a website, 

which sells products or services directly from the site 

using a shopping cart or shopping basket system and 

allows payments through cards, e-banking, cash on 

delivery. Customers can purchase anything by sitting 

comfortably in their office or home and gift it to 

someone sitting miles apart just by click of a mouse. It 

offers several benefits to businesses like easily reaching 

to a fast growing online community, providing 

unlimited shelf place for products and services, merging 

the global geographical and time zone boundaries and 

helping to reach national and global markets at low 

operating costs. Ease of internet access and navigation 

are the critical factors that will result in rapid adoption 

of E-commerce. Safe and secure payment modes are 

essential to popularize E-commerce in Myanmar. 

Though it offers many benefits to users, there are many 

reasons for not shopping online like are lack of trust, 

security concerns, uncertainty about product and service 

quality, delay or non-delivery of goods, and lack of 

touch-and-feel shopping experience. 

Mobile Commerce: Mobile Commerce is known as M-

Commerce. M-commerce are used to buy and sell goods 

by using the wireless devices like cell phones, personal 

digital assistants and other hand held devices that have 

operated with internet access. By using M-commerce, 

we can access advanced mobile applications and high-

speed services and we can use this devices remotely, 

anywhere, at any time. We can use the same hand held 

device for both telecommunications and for bill 

payment and account evaluation. M-commerce is a 

subset of E-commerce. The time and space limitation 

are removed and we can access any time we need. It is a 

result of combining two strongly emerging trends: 

electronic commerce and ubiquitous computing. It is 

online anywhere, anytime and on any device and is 

providing new business opportunities. “Internet + 

Wireless + E-commerce = M-commerce” [19]   

Mobile Commerce is still in its development 

phase in Myanmar; here it is primarily used for basic 

banking, purchase of tickets, payment of utility bill etc. 

Its presence is being felt in the business world. 

Considering the market growth of M-commerce mobile 

manufacturing companies are making WAP enabled 

phones and are also providing maximum wireless 

internet and web facilities that covers the personal, 

official and business needs of people and are also 

optimizing their business. With the quick proliferation 

of mobile devices such as mobile phones, PDAs 

(Personal Digital Assistant) and handheld computers, 

mobile commerce is widely considered to be a driving 

force for next generation E-commerce [5]. 

 

II. PURPOSE OF STUDY 

The use of online transactions is increasing very rapidly 

nowadays. E-commerce has become very essential part 

of the daily life of human being. Computers and Internet 

are used for numerous purposes including email, 

searching information, music, videos, chatting, job 

searching, online gaming, online ticket booking, paying 

bills, online banking and lot more. The people who have 

once tried the online transactions and succeeded are 

greatly happy with the experience and are ready to take 

benefits of it. But some people are still hesitated to use 

mobiles for making online transactions. This paper is 

going to discuss the going process of online business 

transactions using smart mobile phone .It also explores 

the developing M-commerce services and applications 

that are widely used in Myanmar for various purposes. 
And then, it also describes M-commerce issues and 

challenges. Finally it presents the investigation on the 

potential and opportunities of today M-commerce that 

will be undertaken in Myanmar business area. 

 

 

III. ROUTINES OF M-COMMERCE ON ONLINE 

BUSINESS TRANSACTION 

In the current commerce industry, mobile commerce or 

M-Commerce has been entered in finance, services, 

retails, and telecommunication and information 

technology services [14]. In these sectors, M-Commerce 

is not only being widely accepted but also it is being 

more used as a popular way of business commerce. 

Finance Sectors: Mobile Commerce works vastly in 

finance sector including all big and major financial 

institutes, banks, stock market and share brokers. User 

can conduct money or transfer money, or pay the bill 

from its bank account using mobile commerce facilities. 

Everyday evolving mobile apps have changed the whole 

functioning of banking by shifting it from desktop to the 

screens of smart phones. From balance inquiry to a 

quick transaction, every banking activity is at our 

fingertips. While in the stock market, the user can 

access the stock market quotes and get in live touch 

with current trading status on its mobile in two forms 

either voice (customer assistance) or non-voice (SMS 

alerts) or both. The share broker sends market trends 

and tips of trading on their clients' mobile. Also broker 

can suggest the appropriate stock for intra-day trading to 

their users. 

Telecommunication Sectors: Mobile has played a 

giant role in communication technology through its 

versatility and superiority. The ubiquity and easy usage 

has further made it extremely popular across the globe. 

It has already surpassed the fixed phone in the world. 

Software platform is essential for operating any mobile 

and this tool has revolutionized the communication 

world because of its functioning as a small computer. 

The booming popularity has forced the corporate world 

to develop a new commerce platform that can reach to 
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masses. Mobile commerce has attracted massive traffic 

because of its unique characteristics. Several bills can 

be paid using mobile and user can also check the 

available balance, the status of cheque, and the status of 

requested processing and customer care support. 

Service/Retail Sectors: Service and Retail sectors are 

also among the leading sectors, which have nurtured 

most from mobile commerce. M-commerce has proved 

a major benefit for these sectors. Several business 

dealings no matter how big or small are being finalized 

on the mobile phone. Customer would be able to book 

the order, can hire carrier/courier services and above all 

could also pay the dues related to it through mobile. 

Information Sector: After the bursting of dotcom 

bubble, ecommerce has gone downwards to hell. But the 

evolution of mobile commerce has again worked as 

ambrosia for them. A separate sector has been evolved 

to exercise on this field for the IT experts. The 

webmasters have skillfully exploited this new area of 

IT-enabled commerce. In the IT field, mobile commerce 

has been used massively to deliver financial news, stock 

updates, sports figures and traffic updates and many 

more onto a single handheld device 'mobile'. 

IV. M-COMMERCE SERVICES AND APPLICATION IN 

MYANMAR 

 

Mobile Banking: Today, in Myanmar, Banks and other 

financial institutions use M-commerce to allow their 

customers to access account details and make 

transactions like purchasing stocks, remitting money, 

receive notifications, transfer money to other banks. 

Some mobile banking services are mini statements and 

checking of account history, checking account balance 

and recent transactions, PIN provision or change and 

reminder over the internet. 

Mobile Ticketing: It is the process where the users can 

order, pay for, obtain and validate tickets from 

anywhere, anytime using Mobile Phones. Tickets can be 

booked or cancelled on mobile phones with the help of 

simple application. Ticket check as a digital boarding is 

passed in the form of SMS or by MMS. This is used in 

many applications like Airline ticketing, Cinema 

ticketing, Railway and Bus ticketing, Event ticketing. 

Mobile Money Transfer: Refers to Online payment 

services which are performed by using a mobile phone. 

It is possible to transfer money from one person to other 

by using a mobile phone. 

Mobile ATM: An introduction of mobile money 

services for the unbanked, operators are now moving 

efficient ways to roll out and manage distribution 

networks that can support cash-in and cash-out. Mobile 

ATM has been specially engineered for connecting 

mobile money platform and provides bank grade ATM 

quality. 

Mobile Content Purchase and Delivery: Nowadays 

mobile purchase and delivery mainly consists of the sale 

of ring tones, songs, wallpapers and games for mobile 

phones. The convergence of mobile phones, portable 

video- audio players into a one device is increasing the 

purchase and delivery of full length music tracks and 

movie. The download speeds available with 4G, 5G 

networks make it possible to purchase a movie on a 

mobile device in a couple of seconds. 

Mobile Brokerage: Stock market services offered 

through mobile devices also become more famous and 

are known as Mobile Brokerage. It allows subscriber to 

react to market development in a timely fashion and 

introspective of their physical location. 

Mobile Browser: Using a mobile browser, a World 

Wide Web browser on a mobile device, customers can 

shop online without having to be at their personal 

computer system. Some mobile marketing apps with 

geo-location capability are now providing user-specific 

marketing messages to the right person at the right time. 

Mobile Purchase Catalogue: Merchants can accept 

orders from customers electronically, via the customer's 

mobile device. In some cases, the merchant may even 

deliver the catalog electronically, rather than mailing a 

paper catalog to the customer. Some merchants provide 

mobile websites that are customized for the smaller 

screen and limited user interface of a mobile device. 

Mobile Marketing and Advertising: In the context of 

mobile commerce, mobile marketing refers to marketing 

sent to mobile devices. Companies have reported that 

they see better response from mobile marketing 

campaigns than from traditional campaigns. 

Location-based Services: The location of the mobile 

phone user is an important piece of information used 

during mobile commerce transactions. Knowing the 

location of the user allows for location-based services 

such as local discount offers, local weather, tracking and 

monitoring of people and local map etc. 

Information Services: A wide variety of information 

services can be delivered to mobile phone users in much 

the same way as it is delivered to PCs. These services 

include: news, stock quotes, sports scores, financial 

records and traffic reporting etc. In this service, 

customized traffic information, based on a user’s actual 

travel patterns, should be sent to a mobile device. This 

customized data is more useful than a generic traffic-

report broadcast, but was impractical before the 

invention of modern mobile devices due to the 

bandwidth requirements. 

Mobile Education: In today's Myanmar education 

service economic scenario, remote education facility is 

now also available on smart phone. We can access and 

learn various types of information about education 

training course of distant places and contents sitting at 

one corner .Mobile learning supports, with the help of 

mobile devices, continuous access to the learning 

process. Moreover, every child in Myanmar has the 

right to access quality education, no matter their 

circumstance. The mobile classrooms provide these 

children an opportunity to learn basic literacy, math and 

computer skills in a safe environment where they can 

gain self-confidence and develop critical thinking skills 

through innovative, interactive instruction. 

Mobile Wallet: It is one of the most popular methods of 

mobile payment these days. It is a virtual wallet that 

stores payment card information on a mobile device. 

Mobile wallets work with the "tap-to-pay" feature using 

NFC (Near Field Communication), or by letting you pay 
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from an online wallet which is preloaded with cash. 

Payments made through mobile wallets are much faster 

and convenient as compared to paying by cash, and is a 

big reason behind their current popularity. Mobile 

wallets are also a convenient way for a user to make in-

store payments and can be used at merchants listed with 

the mobile wallet service provider. Driven by a 

population increasingly drawn to technology devices, 

Myanmar’s fastest- growing mobile wallet KBZPay has 

set an ambitious target of reaching 30 million customers 

in the next 10 years [32]. 

Mobile Entertainment: Mobile terminal acts as a 

portable music player, a home-stay watching live stream 

musical concert and an efficient cinema at home. 

Downloading ringtones has become successful M-

commerce application. Mobile phone manufacturers and 

wireless providers are making good money by selling 

different kinds of customized ringtones. Musicians and 

movie producer also can make huge amount of money 

by selling musical and film files to their targeted 

customers via mobile app. 

M-Commerce in Healthcare and Medicine: Wireless 

services are used in healthcare and medicine for billing, 

lab ordering, referrals, prescriptions and clinical 

decisions. Healthcare professionals that run Mobile 

Doctor App are able to obtain patient information from 

any location. They are able to access the pharmaceutical 

information of patients and provide better patient care. 

 

 

 

 

 

 

 

 

 

 

Figure 1. M-Commerce Applications and Services 

Here is a list of some well-known innovative 

mobile commerce apps that are currently used in 

Myanmar. Several of the apps are marketplaces or help 

users to discover new products and services. There are 

also some resourceful app that redefines how we 

purchase daily goods and services and how we access 

useful information via our smart phones within little 

seconds. 

Ipivi Myanmar Mobile App: This is the most used 

mobile app in Myanmar. It is a free local advertising 

Mobile App that gives information services from the 

start of used cars to mobile phones, furniture, laptop 

computers and the clothes. If the client wants to post ads 

about his/her products or services, he/she does not open 

to an account. And if the customer also wants to buy 

something, he/she can now buy cheaper price than 

outside the shops and more interesting products at Ipivi 

Myanmar. 

Shwe Mee Eain Myanmar Book Mobile App : The 

purpose of this mobile app is to provide literature and 

knowledge books to lovers of literature from all over the 

country, including Myanmar. By using this mobile app, 

the consumer can get more knowledge and education 

from smart phones with easy and quick access. It's a 

great Android Mobile App that integrates books from 

Facebook Myanmar book lover’s fan page and website's 

links of Myanmar books into a single place. The client 

can search the required books with book type and 

author. And he/she can make bookmarking on his/her 

favorite books. The books can also be downloaded to 

their phone for further reading of favorite books. 

Myanmar 24h Mobile App: Myanmar 24h News 

Mobile App is a great mobile app that delivers real-time 

news updates. It gives information services on general 

news, local news, politics world news, business 

activities news, sports news, entertainment news, health 

and education news, crime news and life, technology 

and opinion news about Myanmar and International. It's 

a great mobile app that also lets the clients to read 

information from other newspapers by browsing 

through like Thithtoolwin, Burmese.DVB, 7day-daily, 

BBC-Burmese Mizzima-Burmese, Myanmar-Times, 

Eleven, Burma Irrawaddy, The voice Myanmar and 

Popular Myanmar. 

mmShop Mobile App: This App is a tool to use added 

shopping sites at one place. The users can buy or sell 

products in Myanmar e-commerce community using 

smart phones. It can be seen the place where you can 

find and buy over 100,000 products across hundreds of 

brands which we deliver to your doorsteps in all 14 

states and regions of Myanmar. In this shop application, 

there are variety of product and brands showcasing from 

mobile phone, power socket, accessories, sunglasses to 

phone, refrigerator, computer, skin care, shoes, car 

pump and etc. In this app, it is safe to pay at home. It 

also accepts the payment on delivery and 

Visa/MasterCard. 

Myanmar Business Directory Mobile App: The 

Myanmar Business Directory is a comprehensive app 

that list of 239, 0000 businesses and Services in 222 

townships of Myanmar’s 14 States and Divisions. 

Myanmar Business Directory is a valuable tool to help 

the customers to find products that are made in other 

parts of the country, search for services which are not 

offered in their town, promote their business across the 

country and connect the consumers to their business 

when they are ready to buy. The customers need an 

active internet connection to use this application. 

Myanmar CIF Mobile App: This app helps for car 

importer in Myanmar who wants to import automobile 

from oversea. In this application, the user can search 

desire automobile car based on brand and type for 
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import tax. Information in application is provided by 

Ministry of Commerce. 

mLearn B2B Mobile App : mLearn B2B mobile App  

is acted as a place to learn and read contents for 

everyone who interested in business and management 

sector. Users can access B2B application 24/7 hours. It 

is a platform that allows you to study online business 

every day. In this app, participants can take the time 

they need and set their own schedule instead of working 

within a structure that was set for them by an instructor. 

Due to these benefits of Self-Pace learning type, the 

users can study their interested and useful online new 

courses at anytime, anywhere by having the Internet 

access with easily and most cost-effective. 

Simply Learn Burmese Mobile App: Simply Learn 

Burmese Language App is a language app that will 

assist the user to speak Myanmar quickly and 

effectively. All Myanmar phrases and words are 

presented to the user in both phonetic and original 

Myanmar writing. They are recorded by a native 

speaker from Myanmar. It can save our favorite phrases 

and words to review them without fuss, study our 

vocabulary with flashcards using the spaced repetition 

technique. And test our knowledge with fun Myanmar 

language quiz and review our score. 

Ondoctor HealthCare Services Mobile App: This app 

can be seen E-Health Counseling and Health Education 

by messaging. This includes sharing of audio, images 

and medical data between patients and healthcare 

professionals to develop diagnosis, treatment plan, 

prescription or advice. In this app, the doctors also 

discuss a range of topics from everyday living, 

parenting, pregnancy and managing health conditions. It 

is also a platform for connection between health care 

providers and the supporters from a variety of fields. 

There will be the private chat rooms for each society 

and public chat room for call-for- help in case of 

disasters and outbreaks. It also introduces offline 

medical touring to various areas of Myanmar. 

Htwet Toe Mobile App: Htwet Toe is the agricultural 

app mainly designed to support agriculture knowledge 

to get more profit for farmers in Myanmar. This aim is 

to provide reliable and informative information to 

Myanmar's farmers who are struggling with many 

difficulties. This app can work day and night to answer 

all Myanmar farmers' questions quickly and accurately. 

This app has many features on agricultural guides, 

agricultural market updates news, agricultural technical 

articles, agricultural call center, agricultural guide 

videos and real-time weather updates. 

KBZPay Mobile App: The mobile phone app will 

allow users to make cashless transactions, store, send or 

receive money, and withdraw cash through authorized 

agents. With KBZPay, the bank hopes to bring millions 

of people in Myanmar into the digital economy, which 

will make 100% financial inclusion a reality and 

ultimately help improve lives. Users will be able to top 

up their mobile wallets, withdraw cash through 

authorized agents and at KBZ Bank branches, make 

cashless remittances, and pay bills. They will be able to 

check their wallet balance any time. The app will also 

resolve the issue of small notes by enabling exact-value 

transactions of any amount. It also aims to protect risk 

of theft and fraud, and secure money transfers so that no 

third-party can take out cash without permission. It also 

aims to help businesses and customers save time by 

reducing counting and managing cash. 

GrabTaxi Mobile App: It is a mobile application of 

giving taxi service that connects travelers to one-way 

destinations. Passengers can travel to a way with Grab-

Taxi at a cost 20% of least cost than normal taxi. Grab 

partner drivers will also be able to earn more 

commissions as rents increase. Because it is shared by 

one-way destinations travelers, it may take a little 

longer, but it will be cheaper for the travelers. Drivers 

also have the opportunity to earn more money by using 

Grab-Share with the same amount of time and fuel they 

spend on a road trip and the more time they spend on a 

road. By using this application, it can reduced traffic 

and carbon emissions, passengers are safe at a fixed 

price and are able to make new friends while traveling, 

passengers can enjoy up to 20% off than the regular 

Taxi fare and Grab partner drivers can make more 

money and improve their lives. 

rgo47 Mobile App : The rgo47 mobile application 

allows you to the customer trending designs and order 

for a quick delivery to your doorstep anywhere in 

Myanmar. The customer can do their shopping of 

clothes, shoes, bags, cosmetic and many other fashion 

items worry-free from their mobile phone with free 

shipping and free returns. rgo47 mobile app is the 

leading online shopping and marketplace in Myanmar 

with the stellar reputation of providing excellent 

customer satisfaction. By the advantages of this app, the 

customer can take great care in offering highly attractive 

products at best price. Using the application is easy and 

ordering takes just one click. This app also helps to 

grow rapidly B2C market strategy in Myanmar. 

 

V. IMPACTS OF M-COMMERCE IN MYANMAR 

Nowadays, in Myanmar, online business transaction 

shifts to smart phone from desktop computers. M-

Commerce has proved a major boon for business sectors 

like fiancé, telecommunication, Retail sectors, 

Information Sector etc. through its versatility and 

superiority. Increasing internet and mobile saturation, 

growing acceptability of online payments and favorable 

demographics has provided the e-commerce sector in 

Myanmar the unique opportunity to companies in 

connecting with their customers. Today, it's become 

more crucial for E-commerce companies to have mobile 

apps that are easy to navigate and designed attractively. 

Its main task is to improve the user experience on 

mobiles and build a stronger technology infrastructure. 

Quite a lot of business dealings no matter how big or 

small are being finalized on the mobile phone. 

Customer would be able to book the order, can hire 

carrier/courier services and above all could also pay the 

dues related to it through mobile.The scope of mobile 

commerce works vastly business sector including all big 

and major financial institutes, banks, stock market and 
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share brokers. Whenever any user needs money or 

wants any sort of banking and finance related services 

people can access the services or register services via 

voice calling or via (SMS) services. The statistical data 

of below graph shows that the percentage of internet 

usage penetration rate with mobile phone in Myanmar 

from 2005 to 2017. In 2017, it can be seen that 

approximately 30.68 percent of the population in 

Myanmar had access to the internet by using smart-

phone for online transaction [28]. In 2019, about 39 

percent of the Myanmar populations were active in 

using the internet with smart phone. In 2020, 40.8 

percent of Myanmar population has a chance to taste the 

internet for online business transaction [26].  

 

 

 

 

 

 

 

 

 

 

Figure 2. Percentage of internet usage penetration 

rate with mobile phone in Myanmar (2005-2017)  

In Myanmar, due to the increasing mobile usage 

subscribers from year to year, toughly 80-85 per cent of 

the total E-commerce sales are being generated by 

mobile devices and tablets. According to above 

statistical data, M-commerce also likely continue 

upwards. Thus, it is not surprising that mobile 

commerce is emerging much faster than its fixed 

counterpart. M-commerce is more personalized than e-

commerce and thus needs a gentle approach to appraise 

m-commerce applications. As an ecommerce store 

owner, he/she need to stay up to date with the latest 

mobile commerce trends. Whether Myanmar businesses 

are using Shop.com, Zego Bird or another web site 

platform to sell products from online, they can’t ignore 

mobile consumers. It’s no secret that consumers are 

using their mobile devices to buy online. So, M-

commerce can dominate the global E-commerce market 

share. Rather than using an Internet browser, more than 

half of Myanmar shoppers went straight for a mobile 

app to accommodate their shopping needs. Myanmar 

business has a huge opportunity for mobile commerce. 

This is the first time a majority of Myanmar people are 

getting more connected to the internet due to the 

investment of foreign telephone operators and 

increasing the number of mobile phone operators. They 

are discovering products at costs that are lower than 

they've never seen before, and they are getting products 

that were not available in their market before. So it's a 

huge opportunity. In Myanmar digital payment, 

KBZPay, SaiSai Pay are some players in M-commerce. 

In Myanmar, consumer are paying electronic meter bill, 

paying property taxes ,making donations to designated 

charitable organizations, buying data packages to access 

the Internet, buying high-way bus tickets easily, giving 

paying homemade bread for a family or friends with 

their mobile phones. Consumers tie their debit or credit 

cards to the mobile platform. 

 

VI. M-COMMERCE ISSUES AND CHALLENGES 

Mobile commerce is facing many issues and challenges 

in Myanmar because Myanmar is a rural country and 

huge amount of people from small towns and villages. 

Poverty and literacy is a big hurdle in development. 

Today after the great evolution of technology still 

people use traditional ways to do business because there 

are lots of imitations. People uses phone but smart 

phone is must for m-commerce. Poor people can't buy 

smart phone or in other condition if they buy smart 

phone but they can't do business or use other 

applications because language problem understanding 

problem. There are number of challenges and issues 

faced by m-commerce in Myanmar like: 

Security issue: Ensuring security of payments and 

privacy of online transactions is a key to the widespread 

acceptance and adoption of m-commerce. While the 

appropriate policies are in place to facilitate m-

commerce, lack of trust is still a barrier to using the 

Internet to make online transactions. Moreover, credit 

card usage in many developing countries is still 

relatively low. 

Financial costs:  Cost is a crucial issue. The initial 

investment for the adoption of a new technology is 

proportionately heavier for small than for large firms. 

The high cost of smart phones and Internet access is a 

barrier to the uptake of m-commerce. Faced with 

budgetary constraints, SMEs consider the additional 

costs of information technology spending as a big 

investment without immediate returns. 

Lack of awareness and understanding of the value of 

m-commerce: Most SMEs in developing countries have 

not taken up m-commerce or use the Internet because 

they fail to see the value of m-commerce to their 

businesses. Many think m-commerce is suited only to 

big companies and that it is an additional cost that will 

not bring any major returns on investment. 

Lack of ICT knowledge and skills: People want play a 

vital role in the development of m-commerce. However, 

technology literacy is still very limited in most 

developing countries. There is a shortage of skilled 

workers among SMEs, a key issue in moving forward 

with using information technology in business. There 

are also doubts about whether SMEs can indeed take 

advantage of the benefits of accessing the global market 

through the Internet, given their limited capabilities in 

design, distribution, marketing, and post-sale support. 
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While the Internet can be useful in accessing 

international design expertise, SMEs are not confident 

that they can command a premium on the prices for 

their goods unless they offer product innovations. They 

can, however, capitalize on returns on the basis that they 

are the low cost providers. 

Internet Network Connectivity: In Myanmar, mobile 

network is not available in entire region; low 

connectivity problem is still faced by our Indian people 

in remote areas. Internet connectivity is big issue. At the 

rest broadband connection is not available at many 

places in Myanmar. Also 3G and 4G networks are not 

available at so many states. 

Other privacy and security-related issues : While 

security is commonly used as the catch-all word for 

many different reasons why individuals and firms do not 

engage in extensive m-commerce and use of Internet-

based technologies, there are other related reasons and 

unresolved issues, such as tax evasion, privacy and 

anonymity, fraud adjudication, and legal liability on 

credit cards. In many countries, cash is preferred not 

only for security reasons but also because of a desire for 

anonymity on the part of those engaged in tax evasion 

or those who simply do not want others to know where 

they are spending their money. Others worry that there 

is lack of legal protection against fraud (i.e., there is no 

provision for adjudicating fraud and there may be no 

legal limit on liability, say, for a lost or stolen credit 

card). It is necessary to distinguish these concerns from 

the general security concerns (i.e., transaction privacy, 

protection and security) since they may not be addressed 

by the employment of an effective encryption method 

(or other security measure). 

Gender Equality: Digital skills are limited; women 

often rely on men to learn ‘how’ to do things on 

mobiles. Many women did not possess the skills or 

knowledge to begin using data services (due to a lack of 

experience with technology), and usually relied on 

others (primarily men, either relatives or in phone 

shops) for instruction. This was seen to limit the amount 

of help women sought and received. Some rural women 

respondents felt uncomfortable (or shy) asking men for 

help. 

Business Risks: Despite of huge potential for 

businesses in Indian market, it is important for 

companies to note that people are looking for innovative 

ideas and better deals over internet. Another factor 

against m-commerce is that consumers are ambiguous 

about quality of products especially the products in 

groceries, cloths and footwear segment. One major 

factor behind this is the quality of product, people are 

able to check for quality of products at store, as per their 

wisdom and knowledge and then decide if they should 

buy product or not. Because of this reason, customers 

do not find shopping groceries online as a convenient 

way. Size of smart phones is increasing rapidly but still 

there are times when people are not able to observe and 

analyses products easily on mobile screen. Therefore, it 

is difficult for companies to convince consumers that 

they are going to get high quality products with lower 

prices as compared to deals provided at brick and 

mortar stores. 

 

VII. OBSERVATION AND ASSESSMENT ON POTENTIAL 

AND OPPORTUNITIES OF M-COMMERCE IN 

MYANMAR BUSINESS  AREA 

Recent developments in the environment such as 

increasing use of smart phone, Internet and social media 

are good opportunities to businesses to carry out 

Internet marketing including mobile phone marketing 

(m-Marketing and Facebook marketing ( f-Marketing). 

There are also a number of businesses offering their 

goods and services online like retailing. Now, more than 

90% of Myanmar population has the mobile phone and 

over 80% of them use smart phone to access the 

internet. Myanmar is a dynamic and rapidly-growing, 

‘mobile first’ market, and the telecommunications 

sector has seen unprecedented growth in a market that 

went from unconnected to fully connected and from low 

digital adoption to the fastest growing digital nation in a 

span of a few short years. Moreover, businesses are well 

exposed of modern business practices using technology 

such as smart phone and Internet. The opportunity of M-

Commerce in Myanmar is huge as Internet and related 

infrastructure are being built up. The electronic payment 

is also being developed and ready to use. Effective 

customer relationships are developed by the 

organization as a strategic intent as well as the 

availability and application of tools and functions in the 

mobile-marketplace system such as communication 

networks, databanks and mobile services. Success of 

B2B (business to business) and B2C (business to 

customer) marketing depends largely on the ability to 

operate with the partners along the supply chain which 

includes the flow of materials, information, money and 

services from suppliers to the end-user through factories 

and warehouses [15].The more the supply chain 

executives can identify where the value lies, the 

opportunities in the supply chain, the greater will be the 

success in the B2B and B2C electronic marketplace. 

The essence of Internet marketing (including B2B and 

B2C) is to remove traditional intermediaries and thereby 

keep lowest costs in the search and transactions [21]. It 

also promotes the match between seller and buyers, thus 

it can develop new markets. Therefore, the success of 

B2B and B2C electronic marketplace depends on the 

degree and extent of its enhancement on the 

competitiveness of the seller in these areas such as cost 

reduction and market development. Electronic 

marketplace can exchange information effectively 

between buyer and seller. Information transparency in 

price, cost and terms and conditions of contract can 

benefit both parties, despite a belief that transparency 

can cause some disadvantages in the competition [22]. 

Moreover, it is also necessary to present information in 

an appropriate style so that the market participants can 

obtain information easily. Thus, the design and display 

of mobile web pages become essential in the 

determination of success of electronic marketplaces. 

Success in B2B electronic marketplace requires strong 

support and commitment. This adoption and application 
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of e-business usually needs a management of change 

paying systematic attention to learning process, 

organization culture and system thinking [11]. 

 Government’s support in terms of development of 

infrastructure and legal framework are crucial for the 

success and growth of E-commerce in general. 

Formation and enforcement of electronic contracting 

calls for the liberalization of telecommunication 

services and the establishment of legal framework 

which handles the issues of security, privacy and 

protection of intellectual property rights [21]. Security 

measures to protect data are concerned with both sellers 

and buyers [22] and the adequacy of security measures 

is thus a critical factor. Similarly, trust is essential in 

business relationships which can contribute to the 

loyalty. According to Berry [6], trust is the foundation 

for relationship marketing. Establishment of legal 

framework is covering the issues of security, privacy 

and protection of intellectual property rights. In line 

with general marketing concept, the success of Internet 

based marketing depends on the extent of the focus on 

the specific needs of customers and tailoring the 

marketing programme accordingly. The emphasis on the 

local contents and the use of local languages can be 

helpful for the customers in some other countries [12]. 

To improve the mobile commerce efficiently in 

Myanmar, the government should facilitate good 

network expansion through the country, mobile web 

page’s content design should be designed more 

affordable and should be taken into account the lack of 

awareness of privacy and security settings, for example, 

simplifying settings, making them more accessible, etc. 

Content in the mobile web pages are more relevant for 

getting increase awareness of the mobile m-commerce 

users. Incorporating content on internet safety and 

privacy (including social media) in digital literacy 

efforts should also be necessary. Incorporating content 

on internet safety and privacy (including social media) 

into national school ICT curricula can help ease 

concerns about the negative impacts of children 

accessing mobiles. Some Efforts should be made to 

improve digital skills and literacy to enable new users to 

experiment with the features on their phones and find 

new and valuable uses.  Developing locally relevant 

content and local language content should also help to 

raise awareness of m-commerce users. Efforts are 

needed to improve the digital skills of women and men 

beyond basic mobile literacy, especially women who 

have somewhat limited opportunities to ‘learn’. Another 

big challenge for Myanmar People to overcome is the 

widespread use of the Internet for the Facebook. When 

it comes to Myanmar mobile phone users about using 

the internet, they mistakenly think that the internet 

means Facebook. According to a survey conducted by 

Statcounter in October 2017, Facebook has come up 

with 94.18% of users' expectations [34]. Peter Sinon, a 

member of Google's policy team said that Facebook is 

so popular in Myanmar that consumers are not eager to 

read other websites. Helena Galpia, Executive Director 

of LIRNEasia also pointed out that Facebook has 

political parties, various social services, social networks 

campaigns and Companies [34]. This is the fact that the 

consumer can find all kinds of content through the 

Facebook and it can also makes impossible for Internet 

users to think about leaving Facebook. As a result, users 

do not have access to the rest of the site except for 

social media. According to NapoleonCat[35],social 

media analytics and automated customer service 

solution marketing tool, there were 24,320,000 

Facebook users in Myanmar in March 2020, which 

accounted for 44.3% of its entire population. The 

majority of them were men that are 58.7%. People aged 

25 to 34 were the largest user group (10,900,000). The 

highest difference between men and women also occurs 

within people aged 25 to 34, where men lead by 

2,100,000.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Percentage of Facebook user penetration 

according to age period in Myanamar at March 2020 

By taking the advantage of continuing growing usage 

Facebook among the young Myanmar people who are 

greatly interested in ongoing technology and has more 

active and effective strength , Myanmar vendors should 

use a powerful tool for developing  mobile commerce 

that jointly contributes to shaping a dynamic and highly 

interactive mobile electronic market environment where 

vendors can reach customers anytime anywhere. This 

tool should enhance the understanding of customers' 

perceptions and behavior regarding m-commerce and 

the use of social media on mobile devices. It should also 

explore the potential of social media for m-commerce, 

leveraging the augmenting use of social media on 

mobile devices. These are the factors that are important 

for m-commerce and social media adoption on mobile 

devices as well as for the integration of social media in 

m-commerce. From a business perspective, such tools 

can help the vendors to locate their fans and customers, 

and use target their mobile strategy to quickly interact 

with them. This social web also enables companies to 

positively influence consumers’ opinions and behaviors. 

So, it is important for Myanmar business vendors 

engaging in M-commerce to exploit the potential of 

social media in order to become known, increase their 

customer base and provide more interactive 

communication, gaining customer trust. 
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VIII. CONCLUSION 

This paper shows that M- commerce is the extension of 

e-commerce. It works within a mobile device using a 

mobile network infrastructure. M-commerce is a rising 

technology like an e-commerce. It has numerous issues 

and concerns with them. During these days, everybody 

is busy in their life and they want save the time and 

money. M-commerce is a technology that is very 

suitable and useful technology to save time and energy 

because people would not go outside.But people face 

many problems in fully adoption of this technology 

because there are lots of problems. There are also 

different limitations in Mobile commerce.We discussed 

earlier these in issues and challenges.These problems 

can remove by the following some steps by the people, 

government and business strategies. Now, mobile 

companies are spending more to protect their customers 

and their Information from hacking. There are plenty to 

be worked from the government surface and provider 

side to make m commerce a success by taking necessary 

steps to enhance these growth factors like building of 

infrastructure to internet connectivity, provide 

consciousness and educated more people for english 

language, reduce cost of wireless connection, provide 

security and safety on mobile devices. Future of Smart 

phones are all over the place and peoples are going to 

use mobile, and developers are constantly update m-

commerce technology day by day according to users 

need . Needless to say, online marketers are custody 

their eyes open for the latest advancements in m-

commerce.Thus, the future of m-Commerce seems 

extremely bright because several experiments are going 

on to introduce the upgraded version of mobile likely 

toemerged with the evolution of 5G mobile technology. 

Overall, convenience of m-commerce is expected to 

surpass its little disadvantages and in future, m-

commerce is expected to become much more popular. 
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Abstract- This study aimed at analyzing the effect of the ratio of 

bank financial performances and macroeconomics to the 

distribution of MSME Loans by state-owned banks in Indonesia 

for the 2015-2019 period by using variables LDR, CAR, and 

ROA, BI7DRR and inflation. The sample of the study consisted 

of four Indonesian state-owned banks, namely BRI, BNI, BTN, 

and Mandiri, which were selected according to the criteria for 

purposive sampling. The data were obtained from quarterly 

financial reports of each bank in the official website of each 

state-owned bank. The analysis method used in this study was 

descriptive statistics and panel data regression with fixed effect 

models using the EViews application. The results showed that 

partially the liquidity ratio (LDR), profitability (ROA), and 

BI7DRR do not have a significant effect on MSME loans 

distribution. Meanwhile, the solvency ratio (CAR) and inflation 

have a significant negative effect on MSME Loans. In 

accordance with the simultaneous F-test, the ratio of bank both 

financial performances and macroeconomics have a significant 

effect on the distribution of MSME lending by the state-owned 

banks in the 2015-2019 period. 

 

Index Terms- LDR, CAR, ROA, BI7DRR, Inflation, dan MSME 

Loans. 

 

I. INTRODUCTION 

The economic growth of a country is crucial as it becomes 

an indicator of a country's economic ability that affects the public 

economic activities, both inside and outside the country, 

particularly during the slow global economic growth affecting 

the economy of developing countries. Thus, to maintain the 

stability of an inclusive and sustainable economy in Indonesia, it 

can be realized through one of the national economic strategies, 

namely empower MSMEs (Micro, Small, and Medium 

Enterprises). Although this country has a slow growth rate of 

GDP, the contribution of MSMEs to GDP in trillion Rupiah has 

increased from 2015 to 2018. on Figure 1, MSMEs contribute 

more than 50% of the total GDP in Indonesia. 

 

 

 

 

 

Figure 1 Contribution of MSMEs to GDP in 2014-2018 

Source: Statistics Indonesia, 2019 

Article 3 of the Law of the Republic of Indonesia No. 20 

of 2008 concerning MSMEs states that Micro, Small, and 

Medium Enterprises aim to grow and develop businesses to 

develop a national economy based on equitable economic 

democracy. The development of MSMEs shows great potentials 

in Indonesia viewed from the increasing number of the 

Indonesian population and their purchasing power which will be 

a large potential market. 

Indeed, developing MSMEs requires government support, 

particularly in accessing funding. It is in line with the economic 

census conducted by Statistics Indonesia (BPS) in which more 

than 40% of MSEs state that capital becomes the main obstacle 

besides business competition and it will inhibit business actors to 

develop and expand the business (BPS, 2019). 

In October 2015, the government launched the IV 

Economic Policy Package, which covers two important topics 

focusing on strengthening of the economy of society. The first 

topic is fair wage policies and the second is related to MSME 

capital expansion. Through the second policy, the government 

intends to improve and expand the access of MSME and 

productive efforts to financial institutions and increase financial 

inclusion (Ministry of Economic Affairs, 2016). Besides through 

the economic policy package, the government through Bank 

Indonesia has instructed banks to provide at least 20% of total 

loans for MSME since 2018 (Bank Indonesia Regulation No. 
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14/22 / PBI / 2012 concerning loans and Financing by 

Commercial Banks). Thus, it requires government institutions to 

contribute to the success of government strategy and policy. One 

institution that has a high responsibility in the economy of a 

country is financial institutions, namely banks. 

As a financial institution, banks have great roles in the 

development and progress of a country as a financial 

intermediary to the public. Banks functions to collect funding 

from the public and then rotate or channel the funding to the 

public in the form of loans (Kasmir, 2017: 25). One of the loans 

provided by banks is MSME Loans. This loan aims to facilitate 

debtors or business actors for financing MSME needs. 

Figure 2 MSME Loans Distribustion According to The Bank 

Group 

Sumber: Bank Indonesia 2019 

In supporting government policies, state-owned banks are 

also required to provide MSME Loans. Based on figure 2 above, 

the distribution of MSME loans by state-owned banks from 2015 

to 2019 in the second quarter increased each year and it 

dominated the distribution of MSME Loans in Indonesia 

compared to other commercial banks including foreign exchange 

BUSN, non-foreign exchange BUSN, BPD, joint-venture banks, 

and foreign banks. 

In providing loans services, each bank has to maintain its 

performance. Kasmir (2017: 216) proposes principles to be 

considered by banks such as liquidity, solvency, and profitability. 

Banks should consider these three principles carefully to 

maintain good performance. In addition to bank internal factors, 

banks need to consider macroeconomic conditions in loans 

disbursement as it can affect the development of the debtor's 

business. The conditions cover inflation and monetary policy 

(Indonesian Bankers Association, 2018: 68). 

Based on the background of the study, the main issues of 

this study are: (1) Is there a partial effect of bank financial 

performance on the distribution of MSME Loans in Indonesia by 

State-Owned banks? (2) Is there a partial macroeconomic effect 

on the distribution of MSME Loans in Indonesia by state-owned 

banks? (3) Is there a simultaneous effect of the ratio of bank 

financial performance and macroeconomics to MSME loans 

disbursements in Indonesia? 

II. IDENTIFY, RESEARCH AND COLLECT IDEA 

Definition and Function of Banks  

Based on the Statement of Financial Accounting 

Standards (PSAK) No. 31 concerning Accounting for banks, 

banks are institutions that have a role as financial intermediaries 

for those who have excess funds (surplus units) with those who 

need funds (deficit units). The functions of banks are grouped 

into two, general and special functions. The general functions 

include (1) collect deposits, (2) lend the deposits in the form of 

loans, and (3) provide financial services to manage the flow of 

payments efficiently. Then the special functions consist of (1) 

agents of trust which based on the trust principle, (2) agents of 

development that mobilizes funds for the development of the 

country's economy, and (3) agents of service that provide 

banking services (Indonesian Bankers Association, 2018: 10). 

MSME Loans  

The term of loans comes from the Latin "credere" which 

means trust. Trust will never be separated from the provision of 

loans as it is not difficult for banks to distribute loans, but it is 

extremely difficult for banks to withdraw these funds (Fahmi, 

2014: 2). Each bank provides loans with certain objectives. 

Kasmir (2017: 88-89) highlights that the main objectives of 

banks in providing loans are to: 

1. Get profit  

to obtain profit from the loans in the form of interest as a 

remuneration and administration fees charged to customers. 

2. Help customers’ business 

Another objective of providing loans is to help customers’ 

business which needs funds, and it can be in the form of 

investment or capital funds. Through these funds, debtors 

can develop and expand their business activities. 

3. Help the government  

From the government's point of view, the more loans 

provided by banks, the better as it can increase the 

development in various sectors. 

Based on the objectives of loans, MSME Loans is 

considered as a type of productive loans. MSME loans is a type 

of loans given to owners of micro, small, and medium enterprises 

who meet the criteria of micro, small, and medium enterprises as 

stipulated in Law No. 20 of 2008 concerning MSMEs. 

Financial Performance of Banks  

Fahmi (2012: 2) states that in general financial 

performance is an analysis to see the extent to which the 

performance of companies in accordance with the proper and 

correct financial implementation. The financial performance of a 

bank can be described from the regular financial statements 

published by the banks. To make easily understood reports, it 

requires an analysis based on financial ratios of the bank under 

applicable standards. Kasmir (2017: 216-229) states that 

financial ratios which are considered important are liquidity, 

solvency, and profitability. 

1. Bank Liquidity Ratio 

Bank liquidity ratio can be measured using Loan to Deposit 

Ratio (LDR). Kasmir (2017:225) defines LDR as a ratio to 
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measure the composition of the total loan compared to the total 

of public funds and own capital.  

𝐿𝑜𝑎𝑛 𝑡𝑜 𝐷𝑒𝑝𝑜𝑠𝑖𝑡 𝑅𝑎𝑡𝑖𝑜 =  
𝑇𝑜𝑡𝑎𝑙 𝐿𝑜𝑎𝑛

𝑇𝑜𝑡𝑎𝑙 𝐷𝑒𝑝𝑜𝑠𝑖𝑡 + 𝐸𝑞𝑢𝑖𝑡𝑦
 × 100% 

The higher the LDR ratio, the more aggressive the bank 

liquidity. However, the lower the ratios, the higher the DPK that 

is not used for loans allocation (idle funds) or low level of loans 

distribution.  

2. Bank Solvency Ratio  

The solvency of a bank can be measured using the Capital 

Adequacy Ratio (CAR). Taswan (2010: 166) states that the CAR 

ratio is the comparison of bank capital to Risk-Weighted Assets 

(ATMR). Latumaerissa (2011: 211) states that the CAR ratio 

aims to ensure that banks can anticipate losses from their 

activities. Typically, banks calculate the total capital needed to 

cover losses until getting a certain profit. 

𝐶𝐴𝑅 =  
𝑇𝑜𝑡𝑎𝑙 𝐶𝑎𝑝𝑖𝑡𝑎𝑙

𝑅𝑖𝑠𝑘 − 𝑊𝑒𝑖𝑔ℎ𝑡𝑒𝑑 𝐴𝑠𝑠𝑒𝑡𝑠 (𝐴𝑇𝑀𝑅)
 × 100% 

3. Bank Profitability Ratio  

The profitability ratio can be measured using the Return 

on Assets (ROA). Pandia (2012: 71) states that ROA is a ratio 

showing the comparison of earnings (before tax) and total bank 

assets. It shows the efficiency level of the bank in managing 

assets. According to Kasmir (2017: 103-104), the higher the 

provided loans, the greater the profit earned. Therefore, banks 

tend to rely on their main income on the spread-based loans. 

 

𝑅𝑂𝐴 =
𝐸𝑎𝑟𝑛𝑖𝑛𝑔 𝑏𝑒𝑓𝑜𝑟𝑒 𝑡𝑎𝑥

𝑇𝑜𝑡𝑎𝑙 𝑎𝑠𝑠𝑒𝑡𝑠
 × 100% 

Macroeconomics 

The Indonesian Bankers Association (2018: 68) states that 

the macroeconomic aspect of a country is a condition affecting 

the development of the debtor's business and settlement of 

financial obligations. Some microeconomic conditions to be 

considered cover monetary policy, inflation, foreign exchange 

control, foreign exchange rates, and etc. 

One of the strengthening the monetary operations 

framework performed by Bank Indonesia is implementing a 

reference interest rate or policy rate in the form of a BI 7-Day 

(Reverse) Repo Rate. BI7DRR is a substitute for the BI Rate, 

figures in the transmission of monetary policy which show the 

current economic situation, including a picture of the challenges 

in achieving the specified inflation target (Natsir, 2014: 104). 

Reducing the BI7DRR reference interest rate can increase the 

ability of the community to access loans and increase business 

activities which support economic development. 

According to Boediono (2018: 155-158), inflation is a 

tendency of prices to rise generally and continuously. Inflation 

happens when the price increase extensively for (or results in an 

increase of) most of the prices of other goods.  

𝐼𝑅𝑥 =
𝐶𝑃𝐼𝑋 −  𝐶𝑃𝐼𝑋−1

𝐶𝑃𝐼𝑋−1

 × 100 

Notes: 

IRx = Inflation Rate or inflation rate in year x 

CPIx   = Consumer Price Index in year x 

CPIx-1 = Consumer Price Index in the previous year         

Previous Studies  

Concerning the factors affecting banks’ loans, previous 

research on this topic provides different results. It is evidenced 

by research conducted by Pradana and Sampurno (2013) in 

which partially and simultaneously LDR, CAR, ROA, BI Rate, 

and Inflation variables have significant positive effects on 

Mortgage Loans volume. On the other hand, Romli and Alie 

(2017) found that CAR does not provide significant negative 

effects on loans. Another research conducted by Nurlestari and 

Mahfud (2015) revealed that the CAR variable has significant 

negative effects on the distribution of MSME Loans, while ROA 

has significant positive effects on the distribution of MSME 

Loans. 

Then, research conducted by Siravati (2018) found that 

the inflation variable has significant negative effects on 

Mortagage Loans, while LDR has significant positive effects on 

Mortgage Loans. Syamsurijal and Lidya (2017) found that LDR 

has positive effects on bank loans, while ROA has no significant 

effect on bank loans. On the other hand, Putri and Akmalia 

(2016) revealed that LDR has no influence on bank loans, while 

CAR and ROA have significant positive effects on bank loans. 

Further, Mohamed (2019) found that monetary policy interest 

rates have significant effects on bank loans in Egypt. Abuka et al 

(2019) found that an increase in the central bank's monetary 

policy rate reduces the supply of loans and banks with higher 

liquidity adjusting the supply of loans with changes in the 

monetary policy. Rabab’ah (2015) found that liquidity ratios 

have negative and significant effects on the ratio of loans. The 

last, Yasnur and Kurniasih (2017) revealed that the BI Rate and 

CAR variables provide no effect on the growth of loans. 

 Notes: 

   = Partial effects 

   = Simultaneous effects  

Figure 3. Hypothesis Framework 
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Hypothesis 

Based on the elaborated theories and review of the 

previous studies, the researchers propose the following 

hypotheses: 

H1:  Liquidity Ratio (LDR) significantly affects the distribution 

of MSME Loans. 

H2:  Solvency Ratio (CAR) significantly affects the distribution 

of MSME Loans. 

H3:  Profitability Ratio (ROA) significantly affects the 

distribution of MSME Loans. 

H4:  BI7DRR significantly affects the distribution of MSME 

Loans. 

H5:  Inflation significantly affects the distribution of MSME 

Loans. 

H6:  The ratios of the financial performance of banks and 

macroeconomics simultaneously affect the distribution of 

MSME Loans. 

This research is quantitative research to analyze the effects 

of the financial performance of banks and the macroeconomic 

situation on the distribution of MSME Loans by Indonesian 

state-owned banks in the first quarter of 2015 to the second 

quarter of 2019. Based on the objectives, the type of objective is 

descriptive and verification. 

In determining the research sample, researchers applied a 

non-probability sampling technique with a purposive sampling 

design. Criteria for purposive sampling are state-owned banks in 

Indonesia from 2015 to present, offering MSME Loans, and 

quarterly publishing its financial statements. A total of four 

banks meet the criteria, namely BNI, BRI, BTN, and Mandiri. 

The data were collected from the literature study and 

secondary data sources in the form of quarterly financial 

statements published on each official website of the bank. The 

financial statements are from the first quarter of 2015 to the 

second quarter of 2019. Then, BI7DRR and inflation data were 

accessed from the official website of Bank Indonesia 

(www.bi.go.id). 

Analysis Method  

The collected data were analyzed using descriptive 

statistical tests, panel data regression analysis, coefficient of 

determination tests, simultaneous significance tests (F-tests), and 

partial tests (T-tests). Descriptive statistical tests are to provide 

an overview of research related to statistical value information, 

such as mean, median, minimum value, maximum value, and 

others. Based on the implementation time, this research was 

considered in the panel data, which is a combination of cross-

section and longitudinal data (Ghozali, 2017: 195). Before 

estimating panel data regression, researchers conducted a model 

selection test using the Show test to select a good panel data 

regression estimation model (CEM or FEM). The general model 

for panel data regression can be seen below:  

Yt= β0it + ∑ 𝛽𝑘 𝑋𝑘𝑖𝑡
𝑛
𝑘=1 + 𝜀𝑖𝑡  

 

III. RESULTD AND DISCUSSION 

 Table 1. Results of Descriptive Statistics Tests 

Source: Output EViews 10 Student Lite Version (processed data) 

The distribution of MSME Loans used units of billions of 

rupiah, hence the data transformation has to be performed using 

natural logarithms (ln). Table 4.1. shows the statistical values of 

the dependent variable of MSME Loans provided by state-owned 

banks with the mean value of 11.141, the median value of 

11.248, the highest and lowest values of MSME Loans 

distribution of 12.889 and 95.004. 

The LDR variable of state-owned banks shows a mean 

value of 94.14%, a median of 90.4%, a maximum value of 

114.2% achieved by BTN in the second quarter of 2019 and a 

minimum value of 80.47% gained by BRI in the first quarter of 

2015. According to Bank Indonesia Regulation No. 

17/11/PBI/2015, the minimum and maximum LDR limits are 

78% to 92%. Then, based on the average LDR, it reaches 94.14% 

or higher than the determined maximum LDR limit. 

CAR variable has a mean value of 0.1953 (19.53%) with a 

median value of 0.1942 (19.42%), a maximum value of 0.2296 

(22.96%) achieved by BRI in the fourth quarter of 2017 and a 

minimum value of 0.1478 or 14.78% achieved by BTN in 2015 

the second quarter. According to Bank Indonesia Regulation No. 

15/12/PBI/2013, the minimum limit of CAR for banks reaches 

8%, thus, based on the descriptive statistical test results, it can be 

concluded that the CAR of state-owned banks for the period of 

2015 to the second quarter of 2019 is higher than the determined 

minimum limit. As the CAR value is higher than the minimum 

limit, it means that the state-owned banks have fulfilled their 

obligations well and have good capital. 

The mean value of the ROA variable obtained in 

descriptive statistical tests reaches 0.0265 (2.65%) with a median 

value of 0.0273 (2.73%), the maximum value of 0.0419 (4.19%) 

achieved by BRI in the fourth quarter of 2015, and the minimum 

value of 0.0112 (1.12%) achieved by BTN in the second quarter 

of 2019. The average ROA of state-owned banks in the period of 

2015 to 2019 in the second quarter reaches 2.65% or higher than 

the minimum limit determined previously. Thus, it can be 

concluded that state-owned banks have good profitability.  

The mean value of the BI7DRR variable reached 0.057 

(5.7%) with a median value of 0.055 (5.5%), a maximum value 

of 0.075 (7.5%) in 2015, then the minimum value reached 0.042 
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(4.2%) in 2017 the third quarter to 2018 the first quarter. Based 

on the descriptive statistical test results, the inflation variable has 

a mean value of 0.039 (3.9%), a median value of 0.034 (3.4%), 

the highest inflation value of 0.072 (7.2%) in the second quarter 

of 2015, and the lowest value of 0.024 (2.4%) in the first quarter 

of 2019. 

Selection of panel data estimation model 

The Chow Test aims to provide information on the 

determination of a better model among common effects or fixed-

effects models. The testing process was performed by comparing 

the null hypothesis (H0) and the alternative hypothesis (Ha). The 

formulation of the hypothesis is as follows: 

H0: Common Effect model 

Ha: Fixed Effect model 

If the F-statistical probability value> α (with 5% 

significance level), then H0 is accepted and Ha is rejected 

meaning that the common effect model is better than the fixed-

effect model and vice versa. 

Table 2 The Result of Chow Test 

Source: Output EViews 10 Student Lite Version 

Based on Table 2, it can be concluded that a good 

estimation model for this study is the fixed effect model (FEM). 

Then, the F-statistic of cross-section probability value reaches 0 

≤ 0.05 which is smaller than the specified α value. Referring to 

the criteria for decision making, H0 is rejected and Ha is 

accepted. 

Panel Data Regression  

Table 3 The Result of Panel Data Regression 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Output EViews 10 Student Lite Version 

To illustrate the estimation process, the following 

equation explains the panel data regression model based on table 

3. 

Ln_Yit= β0 + β1(LDR)it+ β2(CAR)it+ β3(ROA)it+ β4(BI7DRR)it+          

β5(Inflation)it+ εit 

Determination Coefficient Test (R2) 

Table 4 The Result of Effects Specification Panel Data 

Source: Output EViews 10 Student Lite Version 

 

The Coefficient of Determination test (R2) is to state the 

proportion of the overall variation of independent variable values 

that can be explained or caused by a linear relationship with the 

independent variable, while the rest is caused by other variables. 

Based on the regression result in table 3, the R-squared value is 

0.986 (98.6%) meaning that all independent variables of the 

study (LDR, CAR, ROA, BI7DRR, and Inflation) can explain the 

dependent variable (distribution of MSME Loans) of 98.6% or 

close to 100% and the remaining 1.4% is explained by other 

variables outside this study. 

Simultaneous F-test 

The criteria for rejecting or accepting Ho are based on the 

probability value if F-statistics <α, then Ho is rejected and if the 

value of F-statistics > F-table, then Ho is rejected. The F-table 

value is determined based on α with df for the numerator (k-1) 

and df for the denominator (n-k). This study has a total of 72 

observations (n) and 5 (k) independent variables of, then it 

obtained df numerator (k-1) = 6-1 that is 5 and the df 

denominator (nk) = 72-6 that is 66. Based on 0.05 significance 

level, the study obtained an F-table of 2.765521.  

Based on the result of the panel data regression in table 4, 

the F-statistic probability value is lower than the significance 

level of 5% (0.00 <0.05) and higher than the F-table (579.3604> 

2.765). Therefore, it can be said that H0 is rejected and H6 is 

accepted. It can be concluded that the independent variables 

consisting of financial performance ratios (LDR, CAR, ROA) 

and macroeconomics (BI7DRR, Inflation) simultaneously or 

jointly affect the dependent variable of MSME Loans distribution 

by State-Owned Banks in the 2015-2019 period. 

Partial T-test 

The t-test would be performed if the Probability (t-

statistic) value is higher than α or a significant level that has been 

determined (p> 0.05), then H0 is accepted and H1, H2, H3, H4, H5 

are rejected, and vice versa. Based on table 3, the LDR variable 

has a higher probability value (t-statistic) than the significance 

level (0.1929> 0.05). Thus, it can be concluded that H0 is 

accepted and H1 is rejected. It means that the LDR variable 

partially has no significant effect on MSME loans distribution. 

CAR variable has a lower probability value (t-statistic) than the 

significance level (0,0003 <0.05). Thus, it can be concluded that 

H0 is rejected and H2 is accepted meaning that the CAR variable 

Redundant Fixed Effects Tests
Pool: BANK
Test cross-section fixed effects

Effects Test Statistic  d.f. Prob. 

Cross-section F 233.847622 (3,63) 0.0000
Cross-section Chi-square 179.722323 3 0.0000

Cross-section fixed effects test equation:
Dependent Variable: LOGY?
Method: Panel Least Squares
Date: 02/07/20   Time: 12:56
Sample: 1 18
Included observations: 18
Cross-sections included: 4
Total pool (balanced) observations: 72

Variable Coefficient Std. Error t-Statistic Prob.  

C 9.731122 1.493531 6.515513 0.0000
X1? -1.724285 0.963672 -1.789287 0.0782
X2? 5.312794 4.349783 1.221393 0.2263
X3? 96.84662 11.73414 8.253404 0.0000
X4? -5.004172 6.474212 -0.772939 0.4423
X5? -7.163201 5.413515 -1.323207 0.1903

R-squared 0.837258     Mean dependent var 11.14186
Adjusted R-squared 0.824929     S.D. dependent var 1.089148
S.E. of regression 0.455716     Akaike info criterion 1.345760
Sum squared resid 13.70667     Schwarz criterion 1.535482
Log likelihood -42.44736     Hannan-Quinn criter. 1.421289
F-statistic 67.90998     Durbin-Watson stat 0.936205
Prob(F-statistic) 0.000000

Dependent Variable: LOGY?
Method: Pooled Least Squares
Date: 01/16/20   Time: 14:37
Sample: 1 18
Included observations: 18
Cross-sections included: 4
Total pool (balanced) observations: 72

Variable Coefficient Std. Error t-Statistic Prob.  

C 12.24089 0.707220 17.30847 0.0000
X1? 0.706362 0.536735 1.316036 0.1929
X2? -6.146865 1.595268 -3.853187 0.0003
X3? -1.321750 5.063901 -0.261014 0.7949
X4? -3.170831 1.937613 -1.636463 0.1067
X5? -8.744724 1.755272 -4.981978 0.0000

Fixed Effects (Cross)
BNI--C -0.059355
BRI--C 1.607193
BTN--C -1.769420

MANDIRI--C 0.221582

Effects Specification

Cross-section fixed (dummy variables)

R-squared 0.986590     Mean dependent var 11.14186
Adjusted R-squared 0.984887     S.D. dependent var 1.089148
S.E. of regression 0.133895     Akaike info criterion -1.067050
Sum squared resid 1.129459     Schwarz criterion -0.782467
Log likelihood 47.41380     Hannan-Quinn criter. -0.953757
F-statistic 579.3604     Durbin-Watson stat 0.655565
Prob(F-statistic) 0.000000
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partially has a significant negative effect on MSME loans 

distribution. ROA has a higher probability value (t-statistic) than 

the significance level (0.7949> 0.05). Therefore, it can be 

concluded that H0 is accepted and H3 is rejected meaning that the 

ROA variable partially has no significant effect on MSME loans 

distribution. 

The BI7DRR variable has a higher probability value (t-

statistic) than the significance level (0.1067> 0.05). Thus, it can 

be concluded that H0 is accepted and H4 is rejected meaning that 

the BI7DRR variable partially has no significant effect on 

MSME loans distribution. Inflation variable has a lower 

probability value (t-statistic) than the significance level (0.00 

<0.05). Thus, it can be concluded that H0 is rejected and H5 is 

accepted meaning that the inflation variable partially has a 

significant negative effect on MSME loans distribution. 

Effects of Liquidity Ratio (LDR) on the distribution of 

MSME Loans 

Based on the LDR variable coefficient result, the 

regression estimation indicates that if there is an increase in one 

unit in the LDR, the distribution of MSME loans will be 12,946. 

However, the partial t-test result shows that H0 is accepted and 

H1 is rejected. It means that LDR does not have a significant 

effect on MSME loans distribution by state-owned banks in the 

2015-2019 period. The probability value (t-statistic) is 0.1929> 

0.05 which means that the LDR variable has a positive value and 

has no significant effect on the distribution of MSME Loans by 

state-owned banks in the 2015-2019 period. 

The relationship value of the LDR variable tends to be 

positive but does not significantly affect the distribution of 

MSME loans. It indicates that the high liquidity of state-owned 

banks to third-party funds (DPK) to allocate Loans, particularly 

MSME Loans, has not been optimal yet because the DPK is 

allocated to other loans programs except MSME Loans. 

Generally, BTN banks have an average LDR of above 100%, 

prioritizing the allocation of DPK for KPR (Mortgage Loans), 

although they still allocate MSME Loans. This study is 

consistent with the results of the previous study conducted Putri 

and Akmalia (2016) in which LDR tends to have a positive effect 

on loans but it is not significant or insignificant. 

Effect of Solvency Ratio (CAR) on MSME loans distribution 

The coefficient value of the CAR variable indicates that 

each CAR variable has increased by one unit, then the 

distribution of MSME Loans by state-owned banks reaches 

6.094. Further, the estimation result of panel data regression on 

the t-test is the probability (t-statistic) CAR value of 0,0003 

<0.05 meaning that H0 is rejected and H2 is accepted. It indicates 

that the CAR variable has a significant negative effect on the 

distribution of MSME Loans by state-owned banks in the 2015-

2019 period. T deals with prudence principle or regulation by 

Bank Indonesia in which if the CAR value increases, the bank 

has a lot of capital and tries to compensate by allocating funds to 

lower risk sectors such as large companies. 

The result of this study is in line with the previous study 

conducted by Annisa and Mohhamad (2015) in which CAR has a 

significant negative effect on the number of MSME Loans of a 

bank due to the minimum limit set by Bank Indonesia of 8%. 

The Influence of the Profitability Ratio (ROA) on the 

distribution of MSME Loans 

The ROA variable is viewed from the coefficient in which 

if ROA increases by one unit, the distribution of MSME loans 

will be 10.92. The partial t-test results show that the ROA 

variable does not affect the distribution of MSME Loans by 

state-owned banks in the 2015-2019 period. In other words, H0 is 

accepted and H3 is rejected with a detailed probability value (t-

statistic) ROA of 0.7949> 0.05.  

The result of this study is consistent with the previous 

study conducted Syamsurijal and Lidya (2017) in which ROA 

has no effect on commercial bank loans in Indonesia because 

banks have several other priorities for funding in addition to 

loans and ROA is not the only main source for funding loans. 

Effect of BI 7-Day (Reverse) Repo Rate on the distribution of 

MSME Loans 

The coefficient value of the BI7DRR variable indicates 

that if this value rises by one unit, the distribution of MSME 

Loans will reach 9.07. The results of the t-test revealed that 

partially the BI7DRR variable does not affect the distribution of 

MSME loans of state-owned banks in the 2015-2019 period. 

Statistically, H0 is accepted and H4 is rejected because the 

probability value (t-statistic) of BI7DRR is 0.1067> 0.05. 

It can be concluded that BI7DRR, which is one of the 

monetary policies of Bank Indonesia, is ineffective. The debtors 

and loansors ignore the development of BI7DRR's value and 

continue providing MSME loans. The result of this study is 

supported by research by Maulana and Augustina (2017) and 

Rabab’ah (2015) that the rise and fall of the BI Rate or reserve 

ratio (RR) do not affect banks to extend loans during the study 

period. 

The effect of Inflation on the distribution of MSME Loans  

Based on the coefficient value of the inflation variable, 

there is an increase in inflation by one unit and the distribution of 

MSME Loans by state-owned banks in the 2015-2019 period 

reaches be 3.48. The result of Panel data regression estimation in 

the partial t-test shows the probability inflation value (t-statistic) 

of 0.00 <0.05. Thus, H0 is rejected and H5 is accepted. It means 

that the Inflation variable has a significant negative effect on the 

distribution of MSME loans by state-owned banks in the 2015-

2019 period. 

The low inflation value triggers the purchasing power 

causing the increase of demand for selling goods and attracting 

the MSMEs to get capital as business or production capital. This 

study is consistent with the result of the previous study 

conducted by Siravati (2018) in which inflation has a significant 

negative effect on Mortgage Loans. 
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The effect of finance and macroeconomic performance on 

MSME Loans simultaneously 

The probability value (F-statistic) is 0.00 lower than the 

specified significant level (0.00 <0.05) and the F-statistic value is 

higher than the F-table (579.3604> 2.765). Thus, H0 is rejected 

and H6 is accepted. It can be concluded that the independent 

variables namely financial performance ratios (LDR, CAR, 

ROA) and macroeconomics (BI7DRR, Inflation) jointly or 

simultaneously provide a significant effect on the dependent 

variable, namely the distribution of MSME Loans by state-

owned banks in the 2015-2019 period. 

IV. CONCLUSION 

Based on the discussion of the results of data analysis in 

accordance with the formulation of the research problem, it can 

be concluded that: 

1. The bank’s financial performance in carrying out its 

obligations can be seen from three important ratios, 

namely liquidity, solvency, and profitability. Partially 

LDR and ROA provide no significant effect on the 

distribution of MSME Loans. Meanwhile, CAR has a 

significant negative effect on the distribution of MSME 

Loans by state-owned banks in the 2015-2019 period. 

2. The macroeconomic effect in this study consists of 

BI7DRR and inflation. The BI7DRR variable does not 

provide a significant effect on MSME Loans. However, 

inflation has a negative and significant effect on the 

distribution of MSME Loans by state-owned banks for the 

2015-2019 period. 

The independent variable of the bank's financial 

performance simultaneously has a significant effect on the 

distribution of MSME Loans by state-owned Banks in the 2015-

2019 period. 

V. SUGGESTION 

The study provides some suggestions regarding the 

distribution of MSME Loans in Indonesia based on the results of 

the study: 

1. For banking institutions, especially state-owned banks in 

Indonesia, to be more careful and pay attention to 

financial performance related to MSME Loans. It is not 

only banking institutions that play an important role in 

helping MSME loans but also the government needs to 

maintain the banks’ performance and macroeconomic 

conditions to increase the economic growth in Indonesia. 

2. Whereas for MSMEs that apply for MSMEs Loans 

(debtors), it is expected they should consider the 

developments of banks’s performance (loansors) and the 

inflation rate in Indonesia. 
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Abstract- Uganda still has the lowest insurance penetration rate compared to its neighboring countries Kenya, 

Rwanda, and Tanzania in the East African region. This paper forecasts life insurance premiums and insurance 

penetration rates using the ARIMA model on annual data from 2000 to 2018. ARIMA (0, 1, 0) is the optimal model 

used with the least Akaike information criteria derived from Auto. Arima function in r. The forecast for life insurance 

premiums and the insurance penetration rate is done for 10 years (2019 to 2028). Results show that among the life 

insurance premiums only life individual premiums will keep increasing while group life premiums and deposit 

administration plans will keep constant. Also, the insurance penetration rate keeps increasing but at a lower rate of 

0.9% to 1.19%. The paper recommends that the Insurance Regulatory Authority should focus on innovative measures 

that enable insurance companies to design insurance products suitable for the characteristics of Ugandans to increase 

life insurance premiums and insurance penetration rates. 

Keywords- ARIMA model, Premiums, Insurance, Forecasting. 

 

1. INTRODUCTION 

The report by KPMG, 2017 shows that the insurance market in East Africa remains untapped with a population of 340 

million people with the penetration of insurance being between 0.4% and 4.0% and this rate works out to the small 

amount of GDP. Uganda penetration increased from 0.8% in 2017 to 0.84% in 2018, noting that life insurance 

accounted for 25.34% in 2018 compared to 22.86% in 2017. (IRA Report, 2019). 

In Uganda, Life insurance written premiums grow by 28.6% from 168 billion to 216.9 billion in 2018 which is still 

very low when compared to the growing population in Uganda. Uganda currently has 36 insurance companies put off 

which 9 are life, 21 non-life, and 2 are insurance brokers with 1996 insurance agents, IRA report. (2019). The growth 
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of insurance may have a direct bearing on economic development, creating value, and sustainability for all 

stakeholders in the insurance business (Ghosh, 2013; Akinlu & Apansile, 2014; Kramaric & Galctic, 2013).  

Many scholars (Rupiny, 2018; PWC, 2020; Opeba, 2020; Alhassan & Biekpe, 2016) have studied why Uganda’s 

insurance penetration rate is still below 1%. Some of the reasons include; insurance companies dodge paying claims 

and even if they do, they take their time, insurance costs are high, fear of unknown, attitude, and trust towards 

insurance among others. This study intends to forecast life insurance premiums and Insurance Penetration Rate (IPR) 

in Uganda. The life insurance premiums are; Life Individual Premiums (LIP), Group Life Premiums (GLP), and 

Deposit Administration Plans (DAP). 

II. LITERATURE REVIEW 

According to Ludkovski, Bortner, Pulliam, and Yam, (2020), in their research, “Trend Analysis for Quarterly 

Insurance Time Series” insurance companies mainly use linear regression to create forecast models, they used time 

series analysis to create a more reliable model to the data. Their results show some characteristics of seasonality and 

trend and the ARIMA model shows better results of predicting the data than the linear regression model.  

Bing et al., (2016) they constructed an ARIMA model to predict China’s gross domestic product. Their results showed 

that China’s GDP reached 72,407.76 billion yuan in 2016 and 77,331.48 billion Yuan in 2017 using ARIMA (2, 4, 2) 

model derived from Eviews 6.0. They further projected the GDP for the next two years which was also showing a 

rising trend and this was because China had a changing economic growth strategy at that time of transition from 

investment-driven to innovation-driven approach.  

According to Langat et al., (2017), the insurance sector covers a major role in the life of humanity. They established 

the influence of consumer behavior on the uptake of insurance services in the Cooperative Insurance Company (CIC), 

Kericho branch in Kenya. They used structured self-administered questionnaires to determine demographic, social, 

economic factors that influence consumer behavior in insurance uptake. The study recommended that insurance 

companies should profile their clients according to the economic and demographic characteristics and develop unique 

products and marketing strategies for each segment. 

III. METHODOLOGY 

A.  Data sources 
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The data sample employed annual data for life insurance premiums and insurance penetration rates for the period from 

2000 to 2018. Secondary data used is obtained from the Insurance Regulatory Authority (IRA) website. 

B. Method 

According to Gujarati, 2003, the ARIMA model technique is used to forecast observations. ARIMA represents 

Autoregressive Integrated Moving Average, sometimes written as ARIMA(p, d, q), where p stands for lags of variables 

itself in the Autoregressive model, d stands for times of differencing done to make the data stationary, q stands for the 

number of error terms we need to include in the model from the moving average model hence ARIMA. p, d, and q are 

determined automatically using the Auto. Arima function in r. This function derives the optimal model that fits the 

data with the least AIC. The ACF and PACF plots were plotted to check if the lags lie within the significant bounds. 

The residuals for the fitted model were computed to determine zero autocorrelation in the residuals and the diagnostics 

tests were done using the Ljung-Box test. In case the p-values were greater than 0.05 level of significance we rejected 

the null hypothesis: there is no autocorrelation otherwise we accepted the alternative. The ARIMA model is used to 

forecast observations depending on the given lags. The forecasted models were tested for accuracy metrics using Mean 

Absolute Percentage Error (MAPE), Mean Error (ME), Mean Absolute Error (MAE), Mean Percentage Error (MPE), 

Root Mean Squared Error (RMSE), Autocorrelation of Error Lag 1 (ACF1), which shows the relationship between 

the observed and the future data (corr) and min-max Error (min-max). The MAPE, corr, and min-max provide varying 

values between 0 and 1 enabling easy judging of how good the forecast model since they have no units involved while 

other error metrics are quantities. In this study we used the MAPE to determine the accuracy of the ARIMA fitted 

models. 

IV. RESULTS 

A. Time Series Nature of Life Insurance Premiums and Insurance Penetration Rate 

Our data shows repeated measurements are observed over time. The data is checked to see if there is any time series 

component associated with it, that is, trend, seasonality, and irregularity. 

Distribution of Insurance Penetration Rate and Life Individual Premiums 
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Figure 1: Upward trend of Insurance Penetration rate and Life Individual Premiums 

 

Distribution of Group Life Premiums and Deposit Administration Plans 

 
Figure 2: Upward trend of Group Life Premiums and Deposit Administration Plans 

 

B. Optimal ARIMA Model and Model Fitting 

 The distribution of variables in subsection A shows that the data is non-stationary. The ARIMA technique is used to 

describe the necessary degree of differencing and when applied makes the data stationary. The auto.arima function in 

R derived the optimal ARIMA models for IPR, LIP, GLP, and DAP as well as the lowest Akaike Information Criteria 

(AIC) which gives the best model.  

Table 1: Optimal ARIMA models for Life Insurance Premiums and Insurance Penetration Rate 

Variable Optimal model Coefficient/drift Standard Error AIC 

IPR ARIMA(0,1,0) 0.0347 0.020 -34.430 

LIP ARIMA(0,1,0) 0.7405 0.407 74.700 

GLP ARIMA(0,1,0) Numeric(0) 1.766 73.560 

DAP ARIMA(0,1,0) Numeric(0) 1.706 72.320 
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Where IPR represents Insurance Penetration Rate; LIP is Life Insurance Premiums, GLP is Group Life Premiums and 

DAP is Deposit Administration Plans. Table 1, shows optimal ARIMA models that were fitted for the life insurance 

premiums and insurance penetration rate. All the models that we fitted used ARIMA (0, 1, 0) model as the best model 

with the least AIC. 

C. Auto-Correlation Function (ACF) and Partial Auto-Correlation Function (PACF) of Variables 

Autocorrelation is computed to a correlation of time series given data with values at previous time points. A plot of 

correlation coefficients against lags gives an autocorrelation function.  

ACF and PACF for Insurance Penetration Rate 

 
Figure 3: ACF and PACF of Insurance Penetration rate. 

Apart from lag zero =1 in the ACF plot, which is expected, all the lags lie within the blue dotted lines which are the 

significant bounds and thus the autocorrelation for sample forecast do not exceed the significant bounds for lags 

between 0 and 12, then same is seen in Figure 4, Figure 5 and Figure 6. All the lags have autocorrelation equal to zero 

ACF and PACF for Life Insurance Premiums 

 

 
Figure 4: ACF and PACF for Life Insurance Premiums 
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ACF and PACF for Group Life Premiums 

 
Figure 5: ACF and PACF for Group Life Premiums 

 

ACF and PACF for Deposit Administration Plans 

 
Figure 6: ACF and PACF for Deposit Administration Plans 

 

V. RESIDUAL DIAGNOSTIC TESTING USING THE LJUNG-BOX TEST 

The residuals for the fitted models under Section IV subsection B were computed and a diagnostic test using the 

Ljung-Box test was used to further confirm that the residuals have no autocorrelation and the models fit the data very 

well. 

Table 2: Ljung-Box Test on fitted ARIMA models 

Variable x-squared df p-values 

IPR 10.154 10 0.427 

LIP 3.906 10 0.952 

GLP 2.983 10 0.982 

DAP 1.558 10 0.999 

From Table 2, since all our p-values are greater than 0.05 we cannot reject the null hypothesis hence we confirm that 

our models are a good fit to forecast IPR, LIP, GLP, and DAP.  
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VI. FORECASTING OF IPR, LIP, GLP, AND DAP 

Using the fitted models in Section IV subsection B, we forecasted the next 10 years of IPR, LIP, GLP, and DAP. The 

models use lagged observations of time series to forecast observations. 

Forecasting for Insurance Penetration Rate and Life Individual Premiums 

 

Figure 7: A plot showing forecasted IPR (left) and LIP (right), with deep blue showing 80% Confidence Interval and 

lighter blue showing a 95% confidence interval. The confidence intervals get bigger as years of prediction increase 

due to the uncertainty of other unknown factors that may influence the model. In both cases, the figure shows that 

both IPR and LIP will increase in the next 10 years.  

Forecasting for General Life Premiums and Deposit Administration Plans 
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Figure 8: A plot showing forecasted GLP (left) and DAP (right), with deep blue showing 80% Confidence Interval 

and lighter blue showing a 95% confidence interval. Again the confidence intervals get bigger as the time of prediction 

increases due to uncertainties that may affect the model. However, from both figures, we see that both the GLP and 

DAP will remain constant in the next 10 years.  

VII. SUMMARY PREDICTION OF INSURANCE PENETRATION RATE 

 

Table 3: Predicted values of Insurance Penetration Rate only 

 Last two 

previous 

values 

Predicted values for Insurance Penetration Rate for the next 10 years in 

percentage (%) 

Year 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 

Values 0.81 0.84 0.87 0.90 0.93 0.96 1.00 1.03 1.07 1.11 1.15 1.19 

Table 3, shows the predicted values of the insurance penetration rate for the next 10 years. Results show that the 

penetration will keep increasing but at a lower rate of 0.90% to 1.19%. 

VIII. ACCURACY OF MODEL FORECASTING 

Many accuracy metrics can be used to judge if the forecast is good or not. Among them include; ME, MAE, MPE, 

MAPE, RMSE, ACF1, corr, and min-max.  

Table 4: Accuracy of Fitted Model 

Variable ME RMSE MAPE ACF1 Degree of 

Accuracy (%) 

IPR -4.39x10-5 0.081 19.738 0.000 80.262 

LIP 2.30x10-4 1.679 10.873 -0.051 89.127 

GLP 0.587 1.719 6.128 -0.166 93.872 

DAP 0.451 1.661 4.563 -0.006 95.437 
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From Table 4, we considered only the MAPE because it gives percentage errors between 0 and 1. This makes easy it 

to conclude if the ARIMA model used is a good forecast for the time series data. Other measures are not used because 

there error metrics are in quantities. 

Considering IPR, the MAPE is 19.738%, this implies that the model is about 80.262% accurate in forecasting the next 

10 years or observations. LIP has  MAPE as 10.873%, this means that the model is about 89.127% accurate in 

predicting the next 10 years while the MAPE for GLP and DAP are 6.128% and 4.563% respectively, this shows that 

the GLP and DAP models are about 93.872% and 96.437%  accurate in predicting the next 10 years respectively.  

IX. DISCUSSION AND CONCLUSION 

According to Ludkovski, Bortner, Pulliam, and Yam (2020) in their paper “Trend Analysis for Quarterly Insurance 

Time Series” they explore whether the time-series analysis applies to calculate future pure premium costs. They used 

three predictive models, that is, loess smoothing, exponential weighted moving average (EWMA) and ARIMA. With 

the ARIMA model, they used Auto. Arima function in r to determine the optimal ARIMA. Their results show that 

ARIMA (0, 1, 0) and ARIMA (0, 0, 2) as the two optimal models. In this current study, our optimal model is ARIMA 

(0, 1, 0) which was obtained using the Auto. Arima functions as there study. Further, the ARIMA (0, 1, 0) model is 

also a well-known model in forecasting time series data known as a random walk with drift. 

Again, the current research shows that the degree of accuracy of the fitted models, that is, for IPR is 80.26%, LIP is 

89.13%, GLP is 93.87% and DAP is 95.44% which show that the ARIMA models used were the best fit. These results 

conquer with Ludkovski et al., 2020, were also in the result, from the three predictive models used, the ARIMA model 

had the best accuracy compared to other models. Hence ARIMA modeling best forecasts the insurance premiums. 

Bing et al., (2016) used the ARIMA model in the prediction of gross domestic product. The use of annual data from 

1978 to 2014 and the ARIMA (2, 4, 2) model was established by applying Eviews 6.0 software. Their results showed 

an effective forecast of GDP in the short term and the only GDP of the next year was forecasted. In this paper, we also 

use similar annual data from 2000 to 2018 for IPR, LIP, GLP, and DAP considering four variables, and using Auto. 

Arima function in r to determine the optimal model with the least AIC. Our results not only support results for the 

next year like in their work, this research forecast ten years which can help policymakers and implementers to develop 

policies that support insurance development and economic development. 
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Kulabako, (2019) in her article, states that Uganda’s insurance penetration is still far below that of Sub-Saharan Africa 

even though seen to increase slowly as years go by. Stakeholders are optimistic that the penetration rate will at least 

hit 2% by 2022. The results in this work show that the projected penetration rate will be 0.96% by 2022 based on the 

ARIMA model instead of the projected 2%. Economic, demographic, and other factors such as product knowledge, 

awareness, consumer behavior claim settlement, and attitude contribute to the low insurance penetration rate (Langat 

et al., 2017). 

The life insurance premiums and insurance penetration rate in Uganda from 2000 to 2018 are forecasted using ARIMA 

(0, 1, 0) model. This paper recommends that i) insurance companies should design and sell products that are affordable 

for all income class of people (low, middle and high level) in the society, ii) future research can be done with a more 

lengthy-time period to give insight on big data if results produced are the same, iii) many other factors affect the 

insurance penetration rate apart from only life insurance premiums and they can as well be studied to improve the 

insurance sector.   
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Abstract- Kabasura decoction is a poly herbal medicine used in the treatment of Kabasuram in Siddha Medicine. Zingiber officinale, 

Piper longum, Syzygium aromaticum, Tragia involucrate, Anacyclus pyrethrum, Hygrophila auriculata, Terminalia chebula, Adatoda 

vasica, Coleus amboinicus, Saussurea lappa, Tinospora cordifolia, Clerodendrum serratum, Andrographis paniculata, Sida acuta and 

Cyperus rotundus are the ingredients of Kabasura decoction. The clinical features of COVID-19 can be correlated with Kabasuram in 

Siddha Medicine. The aim of this study was to review the pharmacological activity of Kabasura decoction and its individual plants. The 

data were collected about Kabasura decoction and its ingredients from Siddha text books and research publications through the PubMed, 

Research gate and Google Scholar. The literatures and review research articles reveal this decoction have anti-inflammatory, hepato 

protective, antipyretic, analgesic, expectorant and cardio protective actions. All plants have anti-microbial activity and inhibit both gram 

positive as well as gram negative bacteria and fungi. In in vitro study, 60% of plants have revealed antiviral activity against influenza 

virus and Human respiratory syncytial virus. From this review, Kabasura decoction could be prescribed for the infective pandemic crisis 

of COVID-19 and also be act as a prophylactic measure from the complications. 

 

Index Terms- COVID-19, Kabasuram, Kabasura decoction, Pharmacological activities 

 

I. INTRODUCTION 

nfectious diseases are becoming the fastest cause of death globally. Coronavirus disease (COVID-19) is an infectious disease caused 

by a new virus. Worldwide more than 2257000 people are suffered from this disease, 155000 were died due to this disease. In all over 

India more than 15000 people are affected. This disease causes respiratory illness with the symptoms like flu, cough, difficulty in 

breathing, sore throat, runny nose, headache, body pain and diarrhoea. This virus spreads through contact with an infected person when 

they cough or sneeze and touches the surface or object that has the virus on it. There is no vaccination found to this disease yet.  

          Fever is a sign in Allopathic medicine, but in Siddha medicine Suram (Fever) is known as a disease. There are 64 types of Fever 

mentioned in Siddha text books.[23,47,48] Fever, Sore throat, cough, dyspnea, rapid breathing, chest pain, excessive sweating, loss of 

appetite, tasteless, paleness of face, hands and legs, tiredness and diarrhoea are the symptoms of  Siletpana suram. Fever, Sore throat, 

dry cough, dyspnea, running nose, body pain, tiredness, nausea, vomiting, cold and clammy skin, paleness of face, hearing inability, 

hiccough and confusion are the symptoms of  Vatha siletpana suram.[4,5,23]  According to Siddha literacy COVID-19 can be compared 

by the sign and symptoms with Kabasuram or Siletpana suram and Vatha siletpana suram. In many Siddha text books, Kabasura 

decoction is prescribed for Kabasuram and has used currently in routine clinical practice in Sri Lanka and India.[23]   

          As a result of the side effects in the antibiotics usage, ongoing efforts have embraced the use of herbal medicine in treating 

infectious ailments. Plenty of in vitro, in vivo and preclinical studies have established antimicrobial effects in numerous medicinal 

plants. Based upon the classical texts and published research works, the present study has been driven to analyze the pharmacological 

activity of individual plants of Kabasura decoction. 

 

II. METHODOLOGY  

          The data regarding Kabasura decoction and its ingredients were obtained from Siddha Vaidhya Thiraddu and research 

publications regarding the pharmacological properties of individual plants available from PubMed, Research gate and Google Scholar 

were analysed. 

 

III. RESULTS AND DISCUSSION 

3.1 Ingredients of Kabasura decoction 

 

No 
Name of the plant Percentage  

      (%) 

I 
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1.  Zingiber officinale 6.66 

2.  Piper longum 6.66 

3.  Syzygium aromaticum 6.66 

4.  Tragia involucrata 6.66 

5.  Anacyclus pyrethrum 6.66 

6.  Hygrophila auriculata 6.66 

7.  Terminalia chebula 6.66 

8.  Adatoda vasica 6.66 

9.  Coleus amboinicus 6.66 

10.  Saussurea lappa 6.66 

11.  Tinospora cordifolia 6.66 

12.  Clerodendrum serratum 6.66 

13.  Andrographis paniculata 6.66 

14.  Sida acuta 6.66 

15.  Cyperus rotundus 6.66 

 

(Table no. 01) 

According to Siddha Vaidhya Thiraddu 15 herbs are mentioned in Kabasura decoction. Each herbs are taken equal quantity (6.66g) and 

make 100g decoction powder. Take 5g of powder mix with 300ml of water and boiled it until 30ml reach.[23] 

 

3.2 Medicinal uses of individual plants of Kabasura decoction 

 

Name of the plant 
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Zingiber 

officinale 
* * * *  * *  * * * * *   

Piper longum * *  * * * * *  *   * * * 

Syzygium 

aromaticum 
* *  *        * * * * 

Tragia 

involucrata 
* *    *        *  

Anacyclus 

pyrethrum 
*  * *  *      *   * 

Hygrophila 

auriculata 
 *    *       * * * 

Terminalia 

chebula 
* *  * * * *     * *  * 

Adatoda vasica * *    * *   *  *   * 

Coleus 

amboinicus 
* *  *   * *  *  * *  * 

Saussurea lappa *     *          

Tinospora 

cordifolia 
* *    *      *   * 

Clerodendrum 

serratum 
* *   * * *      * *  

Andrographis 

paniculata 
*  * *      *   *  * 

Sida acuta * * *  * * * *  *   * * * 

Cyperus 

rotundus 
* * * * *     * * * *  * 
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Percentage  

    (%) 
93 80 33 53 33 73 47 20 7 47 13 53 67 40 73 

 

(Table no. 02) 

 

          According to Siddha literatures and reviews of research articles 93.33% plants have prescribed for fever, 80% plants have 

prescribed for cough, 73.33% plants have prescribed for bronchial asthma and diarrhea and 66.66% plants have prescribed for reduce 

the body pain.[4,5,23,25,47,48]   

 

3.3 Literary description of pharmacological properties of individual plants of Kabasura decoction 

 

Name of the plant 
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Zingiber 

officinale 
    

 
*  *     

Piper longum      *  *     

Syzygium 

aromaticum 
   * 

 
*  *     

Tragia 

involucrata 
    * 

 
      

Anacyclus 

pyrethrum 
    

  
 *     

Hygrophila 

auriculata 
    

  
  * * * * 

Terminalia 

chebula 
    

  
*  *    

Adatoda vasica   * *      *   

Coleus 

amboinicus 
  *  * 

 
 *     

Saussurea lappa   *  *   * *    

Tinospora 

cordifolia 
 *   

  
* * * *  * 

Clerodendrum 

serratum 
     

 
 *     

Andrographis 

paniculata 
* *    

 
*      

Sida acuta   *   *    *   

Cyperus 

rotundus 
    * 

 
 * * *  * 

Percentage  

    (%) 
7 13 27 13 27 27 20 60 33 33 7 20 

 

(Table no. 03) 

          The review of Siddha literature revealed that out of 15 plants, 9 plants have stimulant action, 5 plants have tonic and diuretic 

actions and 4 plants have expectorant, diaphoretic and carminative actions. [25] 
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3.4 Pharmacological activity of individual plants of Kabasura decoction (in review of   research articles) 

 

Name of the plant 
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Zingiber 

officinale[14,16,34,43] 
* *   

 
 *  * * * * * * *  

Piper longum[9,26,32,46]  *   *    * * *  * * *  

Syzygium 

aromaticum[19,49] 
 *   

 
  * *    *    

Tragia involucrata[35]         *   * *    

Anacyclus 

pyrethrum[1] 
*    

 
*   *  * *    * 

Hygrophila 

auriculata[3,11,40] 
*    

 
   *   * * *  * 

Terminalia chebula[7]  *       * * * * * * *  

Adatoda 

vasica[6,15,22,33] 
* * * * * *   * *   * *   

Coleus amboinicus[30]         *   * *    

Saussurea lappa[24,36] *   *     * *   * *   

Tinospora 

cordifolia[13,41] 
*   * *   * * * *  * * *  

Clerodendrum 

serratum[17,28] 
 * * * *   * *   * * *   

Andrographis 

paniculata[8,10,43,45] 
*       * * * *  * * *  

Sida acuta[2,18] *        * *  * * * *  

Cyperus 

rotundus[21,43,44] 
*   *  *  * * *  *  *   

Percentage  

    (%) 
60 40 13 33 27 20 7 33 100 33 40 60 87 73 40 13 

 

(Table no. 04) 

          According to the in-vitro and / or in-vivo analysis of published research works, all the ingredients of Kabasura decoction have 

shown antimicrobial action. Out of 15, 86.66% of plants have shown anti-inflammatory action, 73.33% have shown hepato protective 

action, 60% of plants have shown antipyretic and analgesic actions and 40% have exhibited expectorant and cardio protective actions. 

In in vitro study, 60% of plants have revealed antiviral activity against influenza virus and Human respiratory syncytial virus.  

 

 

3.5 Summary of antimicrobial activity of individual plants of Kabasura decoction against the human pathogens 
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Name of the plant 
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Zingiber 

officinale[14,43] 
* * * * * * * * *       * * 

Piper longum[9] * *  *      * * * * * *   

Syzygium 

aromaticum[49] 
* *  *     * * *  *  *  * 

Tragia 

involucrata[38] 
* *       * *  * * *    

Anacyclus 

pyrethrum[20] 
* *  *      *  * *  * *  

Hygrophila 

auriculata[11,40] 
* * * *      *  * *   * * 

Terminalia 

chebula[29] 
* * * *   *     * *     

Adatoda vasica[22] * *  *      *  *   *   

Coleus 

amboinicus[30] 
* *  *      * *     *  

Saussurea 

lappa[36] 
*  * *      * * *   * * * 

Tinospora 

cordifolia[39,41] 
*   *      * * *   * * * 

Clerodendrum 

serratum[28] 
* *  *      * * * *     

Andrographis 

paniculata[8,43] 
* *  *        * *  *   

Sida acuta[18] * *  *        *    * * 

Cyperus 

rotundus[21,43] 
*   *         *   * * 

Percentage  

    (%) 
100 80 27 93 7 7 13 7 20 67 40 73 60 13 47 53 47 

 

(Table no. 05) 

         Based upon the analysis of published research works all the ingredients have antimicrobial activity against Staphylococcus aureus. 

93.33% plants revealed against Escherichia coli, 80% plants revealed against Bacilus subtilis, 73.33% plants revealed against 

Pseudomonus aeroginosa, 66.66% plants revealed against Klebsiella pneumonia and 60% plants revealed against Salmonella 

typhimurium. 

 

5.6 Phytochemical analysis of individual plants of Kabasura decoction (in review of   research articles) 
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Name of the plant 
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Zingiber 

officinale[14,43] 
* * * * * *  * * *  * *  * *  

Piper longum[27,46] * *   *  *   *  *  *    

Syzygium 

aromaticum[19] 
* * * * * *  * *   * *     

Tragia 

involucrata[35,38] 
* * * *  *  * *       * * 

Anacyclus 

pyrethrum[1] 
* * * *     * *   *    * 

Hygrophila 

auriculata[3,37] 
* * * * * * * * * * * *    *  

Terminalia 

chebula[29] 
* * * *  * * * *   * *   *  

Adatoda vasica[22] * * * *   *  * * * *    *  

Coleus 

amboinicus[31] 
 *  *  * *     *  *    

Saussurea 

lappa[12,24,36] 
* *  * * * * *     * * *  * 

Tinospora 

cordifolia[13] 
*   * * *  * *  *  *     

Clerodendrum 

serratum[17,28] 
*  *  * * * * *   *     * 

Andrographis 

paniculata[10,42,43,44] 
* * * * * * *     *     * 

Sida acuta[18] * * * * * * * *          

Cyperus 

rotundus[21,43,44] 
* *  *  *  * *         

Percentage  

    (%) 
93 87 67 87 60 80 60 67 67 33 20 60 40 20 13 33 33 

 

(Table no. 06) 

          Review upon the phytochemical properties of the individual plants 93.33% plants have alkaloids, 86.66% plants have flavonoids 

and tannins, 80% plants have terpenoids and 66.66% plants have saponins, glycosides and starch. 

 

IV. CONCLUSION 

          Kabasura decoction is a poly herbal preparation in Siddha Medicine now widely prescribed for COVID-19. In the present review, 

the Kabasura decoction has antimicrobial, anti-inflammatory, hepato protective, anti-pyretic, analgesic, expectorant, 

immunomodulatory and cardio protective activities. Apart from the above properties few plants possess additional properties such as 

antiviral, anti-spasmodic and anti diarrhoeal. The ethanolic and methanolic extracts of the plants have shown the anti-microbial 

properties against Staphylococcus aureus. Escherichia coli, Bacilus subtilis, Pseudomonus aeroginosa, Klebsiella pneumonia and 

Salmonella typhimurium. Based upon the in vitro study, most of the plants have revealed antiviral activity against influenza virus and 

Human respiratory syncytial virus. The decoction may be attributed to elimination of toxins of body through diuretic and diaphoretic 

properties, reduces the elevated body temperature through perspiration and support the immune system through their immunomodulatory 

action.  

          Medicinal plants are now being embraced as the alternative options for battling various simple or life-threatening ailments and 

causing setbacks to their living and/or survival. From this review, the ingredients of Kabasura decoction can be subsided all the clinical 
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profile of the COVID-19. Not only for that, the complications of COVID-19 also be prevented due to its hepato protective, cardio 

protective and reno protective activities. 
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Abstract- The article reveals the possibilities of case - technology 

in teaching the discipline "Methods of teaching biology." Being an 

interactive method of teaching, it provides the development of 

theoretical positions in specific pedagogical situations, 

approximates the theoretical study of the material to the realities 

of the educational space, allows us to consider various options for 

the development of pedagogical situations. 

 

Index Terms- case technology, method of specific situations, 

pedagogical situation 

 

I. INTRODUCTION 

ase technologies (method cases), or the method of specific 

situations (from  English “case” – case,  situation) is a method 

of active problem-situational analysis,  based on training by 

solving specific problems. The method of specific situations refers 

to non-game simulation active teaching methods. The immediate 

goal of the case technology is the joint efforts of a group of 

students to analyze the situation that arising in a particular 

educational process or its stage and developing a practical solution 

to complete the process. During the analysis of specific situations, 

the assessments of proposed algorithms are given and the best one 

is selected in the context of the posed problem. The case study 

method is most widely used in teaching economics and business 

sciences in the abroad [5]. 

          Case technologies are specific educational situations that 

are developed specifically on the basis of definite material for the 

purpose of subsequent analysis in training classes. During the 

analysis of situations, students learn to act in a “team”, to conduct 

analysis and make professional decisions [7]. 

          The case method (method of situational learning) differs 

from traditional teaching methods in the following peculiarities: 

          1. The method is intended to obtain knowledge on 

disciplines, the truth in which involves a variety of solutions. So, 

the process of implementing of specific aim and content of 

biological education can be carried out in different ways, differing 

in the selection of forms, methods, methodological ways and 

training equipment. Discussing the possible solutions, students 

enrich their own ideas about solution ways of problems. 

          2. The emphasis of training is not transferred to the 

possession of ready knowledge, but to its application in a specific 

activity, to the co-creation of a student and teacher; hence the 

fundamental difference between the case method and traditional 

methods - a more democratic approach to learning, when students 

collaborate with each other and with the teacher in the process of 

discussing the problem. 

          3. The result of applying the method is not so much 

knowledge; it belongs to skills of professional activities. 

          4. The technology of the method is implemented according 

to certain rules: a model is developed for a specific situation that 

occurs in a real educational process, reflects the complex of 

knowledge and practical skills that students should get ones. In 

this case, the teacher acts as a facilitator, proposing questions, 

fixing answers, supporting the discussion, that  in the role of 

director of the cooperation process. 

          5. The undoubted advantage of the method of situational 

analysis is not only the acquisition of knowledge and the formation 

of practical skills, but also the development of the students’ value 

system, the designation of professional positions, life attitudes, 

and a kind of professional attitude. 

           6. The method contributes the development of students’ 

independent thinking, ability to analyze, to generalize, listen, 

criticize and take into account an alternative point of view,  to 

demonstrate reasonably their own position. Using this method, 

students can show and improve analytical and evaluative skills, 

learn how to work in a team, and find the most rational solution to 

the pedagogical task [6]. 

          A case is an example, taken from a real professional process, 

which is a single information complex that allows you to 

understand the situation. An effective case (pedagogical situation) 

must satisfy the following requirements: to match the clearly 

stated goal of education; to relate to a specific stage of the 

educational process (section of the biology course); to assume 

several options in the selection of training technologies; to be 

relevant at the present stage of biological education; to illustrate 

typical situations; to develop analytical thinking; provoke 

discussion [3,4]. 

           Case activates students, develops analytical and 

communicative abilities, leaving trainees face to face with real 

learning situations. Using the case study method has clear 

advantages over a simple presentation of the material, widely used 

in traditional higher education pedagogy. However, should not 

assume that cases can replace the traditional presentation of 
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theoretical material in lecture classes. Cases show how in practice 

pedagogical theories are applied and methodological requirements 

are realized. Cases differ from pedagogical tasks,  used in seminars 

and workshops, since the goals of using pedagogical tasks and 

case studies are different in the education. Pedagogical tasks 

illustrate material that they give students the opportunity to study 

and apply individual theories, methods, and principles. Case study 

helps students acquire a wide range of diverse skills in learning 

situations, closed to the realities of the educational process [1, 2]. 

It is assumed that the process of implementing biological 

education in secondary schools of various types, it cannot occur 

using the uniquely recommended technologies. The essence of the 

case study method is that each student offers options, based on his 

knowledge, practical experience and intuition. 

          So, the study of the topic “Methodology for conducting 

excursions in biology” with third-year course students of the 

faculty of Natural sciences was carried out using case technology. 

Together with students, an interactive excursion in Tashkent State 

Zoo was conducted, the purpose of which was to consolidate 

knowledge about the methodological conditions for organizing 

excursions with students on biology in the zoo and developing 

skills on organization and conducting excursions with students in 

the framework of the generally accepted classification. 

          Previously, students were offered group tasks that are 

related to solving specific pedagogical situations: 

          Group 1: Development of methodological guidelines and 

conducting a zoological excursion in the zoo with students on the 

topic: “Class of Bird” (introductory tour). 

          Group 2: Development of methodological guidelines and 

conducting a zoological excursion in the zoo with students on the 

topic: “Order of Artiodactyls” (excursion on verifying the 

conducted material). 

          Group 3: Development of methodological guidelines and 

conducting a zoological excursion in the zoo with students on the 

topic: “Order of “Perissodactyla” (general tour). 

          Group 4: Development of methodological guidelines and 

conducting a zoological excursion in the zoo with students on the 

topic: “Order of “Primates” (excursion to learn the new material). 

Methodological guidelines were developed according to the 

following plan:  

1. The theme of the tour; 

2. The purpose of conducting excursions; 

3. Tasks of the excursion (educational, developing, upbringing);  

4. Type of excursion; 

5. Methods and methodological ways of teaching; 

6. Objects of study; 

7. The course of the tour (7-1. Introduction by the teacher, 7-2. 

Tasks for students, 7-3. Report form); 

8. Generalization and conclusions; 

9. The final word of the teacher; 

10. Using the results of excursions in subsequent classes in the 

biology course. 

 

          By interactive teaching method, the case method is gaining 

a positive attitude from students, as it provides the development of 

theoretical positions in specific pedagogical situations, brings the 

theoretical study of the material closer to the realities of the 

educational space, and allows considering various options for the 

development of pedagogical situations. 
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Abstract- Perishable agricultural product require great attention 

to sustain their supply on the market. For the lack of appropriate 

handling and storage, significant amount of product goes waste 

before it reaches market and consumption. During the peak 

production season, farmers are forced to sell the products at 

extremely low prices particularly for tomato because of lack of 

appropriate storage structure. Therefore losses can also be 

minimized by storing them at low temperature and high relative 

humidity environment. Low-cost or zero energy brick and 

charcoal made evaporative cooling chambers were constructed 

from local materials and research was conducted to evaluate 

performance of the storages. So, average based maximum and 

minimum ambient as well as room temperature variation at mid-

day are 32.5 to 21.0 °C and 30.7 to 19.3 0c respectively whereas 

daily average based maximum and minimum bricks and charcoal 

evaporative cool chambers temperature become 26.2 to 17.0 0c 

and 24.4 to 17.0 0c respectively. Bricks cooling chamber reduced 

average daily temperature with ambient temperature that could 

be intercepted by minimum 4 0c to maximum 5.9 0c whereas 

charcoal cool chamber reduced temperature with minimum 4 0c 

to maximum 8.1 0c. Evaporative cooling chamber of bricks 

depicted maximum & minimum relative humidity of 94% & 66% 

whereas maximum & minimum relative humidity of charcoal 

storage and ambient relative humidity become 94 % & 70 %; 

70% & 40% respectively. As the period of storage increased, rate 

of decomposition and losses increased slightly different in 

magnitude. For instance, at twenty days after storage cumulative 

decomposition and loss occurred in number with bricks and 

charcoal evaporative cooling chamber became 12.5%, 8.99%, 16 

and 15 respectively.  

 

Index Terms- Storage, Tomato, Loss, Temperature & Humidity  

I. INTRODUCTION 

omato (Lycopersicon esculentum) is one the most important 

and extensively grown nutritional vegetable in the world. It 

ranks next to potato and sweet potato in respect of vegetable 

production and widely cultivated in tropical, sub-tropical and 

temperate climates [1, 2]. In Ethiopia, tomato is mostly cultivated 

employing rain-fed and irrigation system in home garden and in 

the field for its adaptability to wide range of soil and climate 

condition of specific land. Local areas of Ethiopia have favorable 

agro-ecology that is suitable for growth of various crops and 

vegetables. 

     With aim of enhancing agricultural development, the 

government of Ethiopia is implementing a number of projects 

like small-scale irrigation scheme in supplement for rainfall 

harvesting. Small scale irrigation scheme is mostly implemented 

for off-season time in order to support on season production to 

ensure food security program thereby for market to improve 

living conditions of small holders. 

     As per the country in 2016/17, total area of land estimated to 

be covered by tomato farms was 6,299 ha with an estimated 

yield of 283,648 tones with rain-fed and irrigation system. Total 

an average production of country become 45ton/ha [3]. Oromia 

region contributes biggest share which account about 68% of 

total production with the remaining production coming from 

Amhara (9%), Tigray (5%) and Somali region (4%). According 

to Tefera and Tefera, 2013 [4] more than 254, 000 farmers are 

engaged in tomato farming practices. 

     Tomato production become lowers due to inadequate use of 

fertilizer, lack of adequate chemicals, knowledge gap in 

production and management techniques. At research station, 

average tomato yields can be as high as 40 tons/ha, 25 tons/ha at 

on-farm demonstration while national average yield is about 9 

tons/ha [5].  

     In Western Shewa Zone, under rain-fed and irrigated 

production systems vegetables such as potato, onion, cabbage 

and garlic are dominant vegetables produced under rain-fed 

conditions, occupying 72% of the total area of vegetable 

production whereas 74% of irrigated vegetable land was 

allocated for potato, onion and tomato production [6]. Despite 

this the contribution of vegetable both for the diet and income 

generation in the region is insignificant. 

     The reasons are very vulnerable for pests and diseases 

infestation, lack of attention to product quality and prevention of 

physical damage, lack of market structure, as well as the lack of 

storage and packing facilities [6-8]. Unlike others, vegetable are 

highly perishable commodities which begin deterioration sooner 

harvested and most are prone to handling damage. Products 

damage can particularly be occurred through all stage of the 

chain from harvest to consumption.  Generally handling damage 

is greatly underestimated due to mishandling do not appears until 

damage occurred. Unfortunately poor handling and storage can 

easily result in a total loss of products [9]. 

     Existing market infrastructure, poor transport and warehouse 

facilities do not suit perishable nature of vegetables as a result 

quality of vegetables such as tomato and onion deteriorates. 

During the peak production season, farmers are forced to sell the 
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products at extremely low prices particularly for tomato and 

onion because of lack of appropriate storage thereby farmers get 

discouraged from producing in the immediate subsequent season 
[6]. Thus considerable amount of tomatoes goes waste before it 

reaches for consumption or sold at a thrown away prices. Due to 

their highly perishable in nature 30- 35% of total vegetable 

production go waste during various steps of the post-harvest 

chain [2, 10]. 

     An average estimated loss of tomato due to postharvest loss 

and low moisture stress in west Shewa are 82% and 68% 

respectively [6]. The main losses of tomato occurs at different 

stages of handling and transportation from rural to urban market 

[11]. Although local demand for preserves is strong & stable, 

producers don’t draw much profits from the market. They have 

trouble getting rid of their tomatoes, not least because of 

inadequate preservation and processing units [12].  

     Postharvest losses can also be minimized by storing them at 

low temperature and high relative humidity environment [13]. 

Low temperature handling and storage have been described as 

the most important physical method for post-harvest loss control 

[14, 15]. Low temperature storage system can effectively extend 

shelf life of vegetables by minimizing major postharvest losses 

through arresting metabolic breakdown and fungal deterioration 

[9]. 

     Evaporative cooling is an efficient and economical means for 

reducing temperature and increasing the relative humidity of an 

enclosure, and has been extensively tried for enhancing the shelf 

life of horticultural produce [16, 17] which is essential for 

maintaining the freshness of the commodities [18]. It is low-cost, 

low-energy and environmental friendly air conditioning system 

that operates using induced processes of heat and mass transfer 

where water and air are working fluids [19, 20]. This evaporative 

cool chamber has been proved to be useful for short term, on-

farm storage of vegetables in hot and dry regions and helpful to 

small farmers in rural areas [18, 20]. 

     So far in Ethiopia evaporative cooler was studied and able to 

reduce the ambient temperature throughout the day from a range 

of 23-43 to 14.3-19.2 0C with an increase in relative humidity 

from 16-79% to 70-82.4% on average, the temperature and 

relative humidity differences were 10.7C & 36.7% respectively 

[21]. However Adet Agricultural Research center had 

constructed bricks type evaporative cooling and employed for 

some fruits and vegetables. According to the test results, sweet 

orange and green paper was stored in evaporative cooling 

chamber for two month and three weeks with damage of less 

than 25% & 20% respectively [22]. Thus brick type and charcoal 

made evaporative cooling were constructed and evaluated for 

tomato which is recently emerging crop. 

II. MATERIAL AND METHOD 

LOCATION 

     Bako district was previously known for its major cultivation 

of mango and sugarcane. However today many farmers residing 

in district are practicing irrigation mainly for tomatoes, onion and 

sugarcane cultivation. Snice district has great potential for 

tomato cultivation owning offseason harvesting, the study was 

conducted in Oromia Agricultural Research Institute Bako 

Agricultural Engineering Research Center. The center is located 

in Bako Tibe District of West Shoa Zone, Oromia National 

Regional State, Ethiopia which is located at 250 km in the 

western direction from Addis Ababa on the main road via 

Nekemte. The altitude of the center is 1650 meters above sea 

level whereas latitude and longitude of study area is 9007’N and 

37003’E respectively.  The mean minimum and maximum air 

temperatures of the location becomes 25 & 32 0C respectively.  

 

MATERIAL 

     Local materials such as bricks, riverbed sand, stone, 

polyethylene sheet, mesh wire, bamboo, charcoal and thatch 

were used for construction of required size of chamber. 

Technical instruments like digital hygrometer, thermocouples & 

beam balance were employed during testing. 

 

METHOD AND CONSTRUCTION OF THE STORAGE 

     Conceptual design as well as sketching and design 

specification were committed or commenced with inclusive of 

material selection. Based on design, materials for the 

constructions of evaporative cooling chamber was properly 

identified and selected. Construction of required storages were 

continued and completed. Simple practices are useful for cooling 

and enhancing storage system efficiency especially in developing 

countries where energy savings may be critical [10]. Therefore 

appropriate cooling storage are required for on farm storage for 

vegetables for very remote and inaccessible areas so as to reduce 

losses.  

     Bricks and charcoal made evaporative cooling chambers were 

constructed for experimental test. Brick type chamber was made 

from bricks, cement and sand whereas charcoal chamber was 

entirely constructed from local materials. Construction of both 

brick and charcoal evaporative cooling chamber were proceeded 

as follow. At beginning floor of cool chamber that has 1.5m long 

and 0.8m width were made from brick as well as mixture of sand 

and cement for better basement for vegetable to be loaded in 

crate. And then double layer of walls that has 0.7m height were 

erectly built up. Four sided double walls have 7.5 cm cavity. 

These cavities were prepared to be filled with wet riverbed sand 

during experiment. Cooling chamber’s top was covered with a lid 

made of grass and polyethylene sheet over a bamboo frame to 

protect tomato from sunlight and rain. For top cover case, fine 

mesh wire was tightly constructed or suited beneath top lid in 

order to protect the fruit from damage caused by rodents and 

others. Warm or wasted water was get rid of cavity through 

provided channel. Ultimately, all components get combined to 

build up complete feature of appropriate evaporative cooling 

chamber.  

 

EVALUATION OF STORAGES 

     Each evaporative cool chamber has a capacity of storing one 

and half local standard box of tomatoes. Before storing the 

tomato, prerequisite data’s particularly weight of tomato, volume 

of tomato, storage and ambient condition were collected & 

documented starting on loading day. Partially matured tomatoes 

were directly harvested from the farm and screening was made 

soon and separation of undamaged from damaged done earlier to 

storing them.  

     Since storage employs evaporative cooling where heat trapped 

from warmer pad, shelf life of stored product would be 

prolonged to better without significant decomposition & 
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deterioration. Maintaining respiration rate is so important 

phenomena, snice it directly influences storage performance 

more. Rate of respiration is mainly affected with temperature, 

relative humidity and surface area of containers.  To proceed 

with test and to maintain cool chamber condition, initially all 

cavity had to be filled with river sand and then water was 

discharged over cavity every morning and evening to maintain 

the required temperature and humidity.  

     Then, healthy tomatoes was stored in all evaporative cool 

chamber in crates. Similar quantity of the products were kept in 

charcoal made storage chamber. The number and weight of 

products were recorded before storage and in the course of the 

experiment. Healthy products got replaced while shrunk or rot 

one get discarded. Loss of products was computed on number 

basis while Damage was estimated in weight. Therefore damage 

and survived tomatoes which determine storage performance 

were closely observed & data were being collected every day.  

The relative humidity of the chamber would be maintained above 

75% and monitored using a hygrometer. The cool chamber 

becomes more applicable where minimum and maximum room 

temperature is in between 22 to 27 0C, minimum and maximum 

atmospheric temperature is in between 10 to 30 0C.  

 

III. RESULT AND DISCUSSION 

Before storing begin, pre-requisite data’s particularly on storage 

and surrounding condition were collected and recorded. 

Temperature and relative humidity of surrounding environment 

and storage were collected at day and night to characterize their 

daily status. As a whole, ambient temperature and humidity, 

temperature and humidity of storage, mass of damage and 

survived are among those important treatment collected to 

determine number of a day tomato get stored without 

inconsiderable losses occurred.  Tomatoes were collected on 08 

June 2018 and stored in both cooling storage by carefully 

recording important data.  
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Figure 1:- Temperature variation during mid-day 

 

Evaporation activity in cooling can lower the temperature of a 

container depends on wet bulb and dry bulb temperatures 

difference. In reality, though, while is not possible to achieve 

100% of the theoretical maximum temperature drop, a substantial 

reduction in temperature is possible [16]. Therefore temperature 

variation have to be investigated in order to see performance of 

all cooling chambers.  

    Thus, average based maximum and minimum ambient and 

room temperature variation at mid-day are 32.5 to 21.0 °C and 

30.7 to 19.3 0c respectively whereas daily average based 

maximum and minimum brick and charcoal made evaporative 

cooling chambers temperature become 26.2 to 17.0 0c and 24.4 to 

17.0 0c respectively. Cooling chamber characterized with brick 

type reduced average daily temperature with ambient 

temperature that could be intercepted by minimum 4 0c to 

maximum 5.9 0c whereas charcoal cooling chamber reduced 

temperature with minimum 4 0c to maximum 8.1 0c. 

     According to Saltveint, 2005 & Irtwange, 2006 [23, 24] 

respiration is mostly affected temperature, atmospheric 

composition, physical stress and stages of development. Ambient 

temperature can directly affect or influence respiration and 

metabolic rates. Respiration rate of agricultural product become 

higher and shelf life of stored commodities get shorter under 

ambient temperature ranging from 25 to 35 °C [10]. If the 

temperature of surrounding area goes beyond the range, 

deterioration of tomatoes began unless relative humidity get 

maintained. Thus temperature control is one of the most 

important factors in maintaining product quality, throughout the 

period between harvest and consumption [25].  

     Burzo 1980 [26] determined average values of respiratory 

activity of several vegetables at 0 0c and recorded that the 

respiratory activity increased much as temperature get increased.  

He concluded that 0 to 30 0c an increased in temperature causes 

an exponential rise in respiration rate.  According to Mangaraj & 

Kumar 2009 [27] an averaged values of respiration rate of tomato 

was estimated to be 10 times at 5 0c, 15 times at 10 0c, 22 time at 

15 0c, 35 times at 20 0c and 43 time at 25 oc. As can be seen from 

this literature increasing temperature of chambers increases 

metabolic rate which inversely decrease shelf life of tomato.  

Intensive respiration activity of tomatoes was found to be 

varying greatly depending on variety, maturity and onset of 

climacteric respiration [27]. 

     Tano 2007 [28] studied effects of temperature fluctuation on 

quality of mushroom and matured green tomatoes. They found 

temperature fluctuation had a major impact on composition of 

the package atmosphere and on product quality. Quality of the 

products stored under temperature fluctuation regime was 

severely affected as weight loss, loss of ethanol on plant tissue, 

and infection due to physiological damage as compared to 

products stored at constant temperature. 

     Therefore to prolong or extend shelf life of any vegetable 

proper storage practices which include temperature control, 

relative humidity and maintenance of space between products 

must be asserted. One way of increasing shelf life of a product 

can achieved by storing them at low temperature and high 

relative humidity conditions. These conditions are usually 

achieved in cold storages. For storage losses are mainly caused 

by the processes like respiration, evaporation of water from the 

tomato, spread of diseases, changes in the chemical composition, 

physical properties and extreme temperature. Moreover storage 

life of a product varies with variety and pre-harvest conditions 

like quality and maturity. 
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Day after storage Vs Humidity

Day after storage
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Figure 2: Humidity variation during mid-Day 

 
In order to extend product shelf life, relative humidity and 

temperature maintained. When high relative humidity 

accompanied with low temperature storage achieved better shelf 

life. However high relative humidity and high temperate in 

combination favors the growth of fungi and bacteria to cause 

infection on stored products [9]. Cooling efficiency, temperature 

drop and increase in relative humidity inside the cool chamber 

largely depends on operating parameters. According to heat 

transfer application heat goes from higher to lower temperature. 

When water is added in cavity, the water trap heat from product 

stored and the storage get cooled. As soon as warm water get 

evaporated from tomato surface, the storage get cooled.  

     Both brick and charcoal made evaporative cooling chambers 

were evaluated parallel in order to investigate their cooling 

effectiveness of the storage. Accordingly brick and charcoal 

evaporative cooling chamber depicted maximum & minimum 

relative humidity of 94% & 66% and 94 % & 70 % respectively. 

Whereas maximum & minimum relative humidity of ambient air 

become 70% & 40%. Relative humidity of both evaporative 

cooling chambers were properly maintained as compared with 

many literature. 

     At high relative humidity and low temperature, according to 

Odesola & Onyebuchi, 2009 [16] agricultural products maintain 

their weight, wilting and softening are reduced and rate of water 

evaporation is low and therefore cooling is low. However 

maintaining high humidity only around harvested produce 

reduces water loss, which would result in decreased returns 

through poor quality which mean wilting and loss of saleable 

weight [10].  

     As water evaporates from a surface it tends to raise the 

humidity of the air that is closest to the water surface. If humid 

air remains in place, the rate of evaporation will start to slow 

down as humidity rises. On the other hand, if the humid air and 

the water surface constantly been moved away the rate of 

evaporation will either remain constant or increase. The greater 

the surface area from which water can evaporate, the greater the 

rate of evaporation [16]. 

 

Day after storage Vs Cumulative Damage 
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Figure 3: Cumulative Damage of Tomato 

 

As the period of storage increased, rate of decomposition and 

losses increased slightly different in magnitude. For instance, at 

twenty days after storage cumulative decomposition and loss 

occurred in both brick and charcoal made evaporative cooling 

chamber become 12.5% and 8.99% respectively. Loss due to 

damage and decomposition of the tomato were mainly caused as 

a result of mechanical injury, rough handling and packing, 

transportation from field in to storage and respiration processes.  

Date of recorded Vs Cumulative Loss in number
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 Figure 4: Comparison of the storability of tomato in cool chambers 

 

Charcoal made storage is still better in extending shelf life and 

minimizing losses occur in storage when compared with the 

remaining cooling storage. This cooler has more water holding 

capacity and retain better air recirculation in the system. Until 
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twenty three days cumulative losses of tomato was not above 

20% and can tolerably loss occur. Surviving rate is reverse of 

cumulative losing of tomato. Charcoal made evaporative cooling 

chamber reveals more surviving rate and minimize losses as 

compared to other storage. Surviving rate of charcoal cooling 

chamber became above 90% until twenty days where as brick 

made enable to survive above 88.35% until twenty day.  

 

IV. CONCLUSION AND RECOMMENDATION 

It is observed that while experimental test, some parameters are 

involved to determine tolerably storage day & quantity of 

tomato. In addition to temperature and relative humidity, damage 

and loss of tomato have great contribution in order to decide 

shelf life of tomato. Therefore, physical damages can be 

minimized or reduced by taking care during transportation from 

field to the storage and harvesting time whereas losses caused 

due to microbial infection can be minimized by dropping 

evaporation rate & avoiding contact of water from product. 

However, maintaining temperature and relative humidity of 

cooling chambers must be done to make appropriate media to 

store agricultural produces more storage day. Maintaining the 

cooling chamber is more impressive. Moreover amount of water 

applied and frequency of irrigating the chamber are other 

important factor. These all parameter significantly influenced 

shelf life of stored agricultural produces in cooling media. As can 

be seen literatures and observed from our experiment, increasing 

temperature of chambers increases metabolic rate which 

inversely decrease shelf life of tomato. Both brick and charcoal 

evaporative cooling media have prolonged shelf life of tomato 

for tween three days with losses less than 20 %. As day of 

storage increased further, cumulative losses of tomato stored in 

charcoal storage became smaller and grown slowly when 

compared to brick type. Beyond these days both evaporative 

cooling store becoming not as such important, since losses 

occurred is not easily manageable. Therefore with above stated 

gab, charcoal evaporative cooling chamber can be recommended 

for storing of tomato to extend shelf life thereby to sustain 

availability of product over market at peak period. 
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Abstract- As the COVID-19 pandemic propagates throughout the 

world, speculations have begun of the post-pandemic world. In 

this article, I argue that the world after COVID-19 will be a 

different and difficult one, with unprecedented economic 

hardships and rampant social anxieties becoming the new 

normal. However, the pandemic also offers a chance to reflect 

and to revise our course, and to come up with an alternative that 

will be just and fair for the many. I begin the article by offering 

an assessment of COVID-19’s impact on global power structures 

and move on to elaborate its possible implications on political 

processes, particularly on the instruments of democracy and the 

rule of law. Drawing from various experiences reported during 

the pandemic, I argue that the post-pandemic world will be 

characterized by populism, nationalism, intensified citizen 

surveillance, and curtailed and compromised individual liberties. 

The pandemic will also inflict severe damage to globalization, 

free trade, multilateralism, and development cooperation. I 

conclude the article by arguing that most of the problems 

witnessed during this crisis, however, are systemic, and caused 

by dysfunctional neoliberal corporate capitalism. In that sense, if 

there is a political mandate of this crisis – that is to find an 

alternative to the obsolete and oppressive neoliberal corporate 

capitalism which has served a few and failed the many.  

 

 

Index Terms- COVID-19, international relations, neoliberalism, 

capitalism, new world order, multilateralism, climate change    

 

I. INTRODUCTION 

here is one thing certain about COVID-19, that at some 

point, it will end. We don’t know exactly when, but this will 

pass, and the dust will eventually settle. Sadly, some of us won’t 

be around to witness it, but many of us will, and our job will be 

to deal with the new reality and write a new chapter of human 

history.  

 

Undoubtedly, COVID-19 will shape our economic and political 

future, and leave a deep cultural and psychological impact. We 

will live with the memories of this crisis for a long time—trying 

to make sense of it, trying to learn from it, and probably trying to 

forget it. This crisis will influence our thoughts, our expression, 

our art, and our literature. Movies will be made, books will be 

written, songs will be sung, all of which will remind us of 

COVID-19, a horrible pandemic that shook humanity to its core.  

 

We will have our own personal stories and anecdotes to share 

with the next generation—stories of tragedies and victories; 

stories of hardships and sacrifices. We will probably remember 

how we panicked and became hysterical as the pandemic struck. 

We will probably remember how we tried to buy ourselves a 

sense of safety by hoarding our storages with toilet paper rolls 

and by fighting for the last packet of pasta at a grocery store 

lobby. 

 

Many of us will remember being confined within our four walls, 

pretending to be working or studying from home, eating noodles, 

washing hands obsessively, and binge-watching boring soap 

operas, while the sun shone and birds roamed around freely in 

the sky.  

  

But this crisis will leave us more than just memories. It will drag 

us into an uncertain realm and ultimately reshape our economic 

and political future.  

 

As the crisis of COVID-19 pandemic deepens, we are faced with 

a multitude of questions. What will happen after this calamity is 

over? Who will lead us through the uncharted territory, which we 

are about to drift into? Will we see any ray of hope amidst mass 

unemployment and a global economic depression?   

 

How will COVID-19 affect our values and principles? What will 

happen to our liberties? Will our right to privacy and freedom of 

expression still continue to exist? How will our democracies 

survive this shock?   

 

And then there are much broader questions. What will be the fate 

of globalism and multilateralism in the post-pandemic world? 

When everyone will have to rise from the ruins, who will help 

whom? Will development aid cease to exist? What will we make 

of globalization? Of free trade? Are they going to die a painful 

death?  

 

In addition, how will this pandemic alter global power 

structures? Who will occupy the top seat at the international 

power pyramid? Are we going to witness a downfall of the USA 

and a sudden rise of China? If so, what will be the future of 

capitalism? Will it survive this shock and reinvent itself, as it 

usually does, into a new machine? Or are we heading towards an 

alternative that is better and fairer for the many? If that is the 

case, what that alternative will be?  

 

T 
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Climate change is something that we can’t ignore anymore, and 

how will this pandemic alter the climate change discourse? Are 

we going to shift the way we see climate change? Will people 

start paying more attention to science and facts? Will there be 

any space for myths and conspiracy theories in the post pandemic 

world? 

 

Finally, how will this pandemic affect our relationship with 

nature and its other inhabitants? Will we decide to be a little 

kinder to our ailing planet? Will we also become a little 

considerate to other inhabitants of this planet?   

 

The questions are tough, and many. However, the only choice we 

have is to deal with them. We have little time, and there is no 

way around.    

 

 

II. COVID-19 AND ITS IMPACT ON GLOBAL POWER 

BALANCE 

 

One thing is sure: COVID-19 will shake up global power 

structures. As a result, the post-pandemic world is likely to be a 

messy, multipolar world.   

 

China is already projecting its image as a winner of the COVID-

19 war [1] as viral images of US healthcare workers using trash 

bags as protective gear swarm the Internet [2]. The US is no 

longer the superpower it used to be anyway, and its poor 

performance in responding to the pandemic will further weaken 

its international footing. Ikenberry (2011) argues that the 

American-led liberal hegemonic order was already been 

threatened during the George W. Bush administration, 

particularly due to his strategy on the so-called “war on terror” 

and later due to the invasion of Iraq [3]. 

   

How the US and China will engage in the post-pandemic world 

is still uncertain, though. An obvious guess, however, would be 

that the two countries will further drift apart to serve their own 

interests; the trade wars would intensify, and so would the race 

for supremacy.  

  

However, it doesn’t have to be that way. Crises also offer a 

chance for cooperation. COVID-19 does offer a rare chance for 

the US and China for coming together and solving global crises, 

not as enemies, but as partners. And we have already seen some 

signs of cooperation. In March, China donated 1000 ventilators 

to New York City [4], and Harvard and Chinese scientists have 

started collaboration on coronavirus research [5].    

  

More extensive cooperation between China and the US would be 

desirable, but unlikely under the current US administration. 

Confrontation, not cooperation, is what the US President Donald 

Trump craves. Trump administration’s diplomatic performance 

has been so dismal that, forget enemies, the US hasn’t been able 

to keep up with its own allies.  Just recently France and Germany 

accused the United States of “modern piracy” after medical 

shipments bound to their capitals were “confiscated” and 

redirected to the US [6].   

We might witness a change of guards in the White House in 

2021, and that might offer a bout of fresh air in global politics. In 

any case, global cooperation is likely to continue, at least at 

scientific and academic fronts.  

 

Obviously, the US will emerge weaker in the aftermath of the 

pandemic. However, a frail and declining US doesn’t mean 

China’s unhindered ascend to global supremacy.  China has its 

own demons to deal with, and plenty of them. The pandemic has 

already damaged China’s export-based economy, and with a 

global recession on the horizon, prospects for China are equally 

grim. When the global economy sinks, China can’t prosper 

alone.  

 

In addition, China has already been criticized for not sharing 

enough information on the novel coronavirus when it first 

appeared in Wuhan [7], and also for under-reporting cases of 

COVID-19 [8]. No need to mention, China already faces 

criticism for a myriad of other issues, including its poor human 

rights records, [9] widespread censorship within its boundaries 

[10], and its oppressive attitude towards minorities and the voice 

of dissent [11] [12] [13].    

 

In that sense, as some commentators have argued, China is not 

yet fit and ready to lead the world. So we are likely to witness a 

new international order that is not very orderly. A weak United 

States, a not-good-enough China, a divided EU, and emerging 

powers such as Russia, India, and Brazil lacking vigor and 

strength necessary to reach the top, and reign over the world.  

 

A multipolar world might not be bad in the long run, though. 

Global institutions, such as the United Nations, will have a 

greater and more meaningful role in a multipolar world, and 

smaller and weaker states, too, will have more influence in 

shaping pressing global issues.  

 

The idea of a multipolar world, however, is an old one, and 

classical realist theorists, such as E.H. Carr and Hans 

Morgenthau, too, have written in its favor. In essence, 

proponents of a multipolar world order argue that such a world 

system is more stable than a bipolar or a unipolar world as the 

power in multipolar systems emanates from building alliances, 

and generally not from aggression and military action. 

Progressive thinkers such as Samir Amin, too, have advocated 

for a just and fair multipolar world, which would seek solidarity 

in diversity, and include both the global South as well as the 

North [14]. Haass (2008, p. 44-56), on the other hand, goes one 

step further and proposes the idea of non-polarity– with various 

centers of power, but without a center controlling or dominating 

any other center. Such power centers, Haass argues, could be not 

just nation-states, but also corporations, and non-governmental 

organizations [15].   

 

Nevertheless, in an ideal world, one would expect countries to 

come together after a crisis, but international politics doesn’t 

work that way. Previous epidemics and pandemics didn’t alter 

the conflictive nature of global politics, and COVID-19 is 

unlikely to change the fundamental nature of it, which is the 

pursuit of power.    
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III. IMPACT ON NATIONAL POLITICS, DEMOCRACY, 

AND PERSONAL LIBERTIES 

 

COVID-19 is already having an impact on the internal politics of 

several countries. The pandemic will be politically costly for 

some politicians, especially to those who are perceived to have 

managed the crisis poorly. The ones successful in “flattening the 

curve” or handling the crisis relatively well, however, will have 

the possibility to make a political career out of it.   

 

Unfortunately, as the pandemic subdues, we might also see a rise 

of populism, and a growth of repressive regimes and strongmen 

rule in several countries. In many countries, democracy and 

pluralism will be at stake. Dictators-in-the-making will seize this 

fragile opportunity to concentrate power, and to materialize their 

authoritarian fetishes. 

 

In some countries, such authoritarian practices have already 

begun. Showing the threat of the coronavirus, Viktor Orbán in 

Hungary suspended the national parliament and declared a state 

of emergency for an indefinite period. Mr. Orbán, who has now 

been called the EU’s first dictator [16], will rule by decree 

indefinitely. Elections have been suspended in Hungary, and 

Draconian laws have been introduced to suppress the freedom of 

speech [17] [18].   

 

Hungary is an early example, but this pandemic will affect 

democratic processes globally. While established democracies 

might face a homegrown pressure to turn inward; closed and 

repressive regimes, such as Iran, are likely to face substantial 

internal pressure for openness, transparency, and democratic 

reform. If we witness a new "Arab Spring" or an "Orange 

Revolution” in a year or two, that wouldn't be surprising. 

 

IV. SURVEILLANCE, INDIVIDUAL PRIVACY, AND NEW 

DEFINITION OF NATIONAL SECURITY 

 

The use of technology has been widespread throughout the 

COVID-19 pandemic. For instance, China used smart-phone 

apps to follow the spread of the virus [19], Russia adopted a 

facial recognition system to track down people breaking 

restrictions [20], and Tunisia deployed police robots to approach 

and interrogate people walking on deserted streets [21]. In India, 

drones have been used not only for monitoring lockdown, but 

also for measuring people’s body temperatures [22]. Similarly, 

South Korea imposed wristbands for curbing quarantine defiance 

[23].    

 

Some of these or similar practices will continue to exist in the 

post-pandemic world. Some governments might force their 

citizens to use wearables, or to reveal their locations in the name 

of “national security” or “common good”. Unfortunately, such 

measures will be used especially for spying on political 

opponents, and for suppressing the voice of dissent. In some 

countries, people are already required to choose between safety 

and personal liberties, and that’s particularly alarming.  

 

Referring to such danger, Yuval Noah Harari, the Israeli 

historian and thinker, recently wrote:  

 
As a thought experiment, consider a hypothetical government 

that demands that every citizen wears a biometric bracelet that 

monitors body temperature and heart-rate 24 hours a day. The 

resulting data is hoarded and analyzed by government 

algorithms. The algorithms will know that you are sick even 

before you know it, and they will also know where you have 

been, and who you have met. [24]  

 

It is almost certain that, in the post-pandemic world, the concept 

of ‘security’ itself will be changed, and, in the future, 

governments around the world will go way beyond religious 

fundamentalism or terrorism when they roll out their national 

security measures. So in the post-pandemic world, a virus or a 

disease could easily be a national security threat. This will 

fundamentally change the modus operandi of international 

intelligence operations as well. If you want to keep your country 

safe, you got to look for uranium enrichment plants in a foreign 

land, but you should also keep an eye on a rapidly spreading 

disease somewhere far away.   

 

COVID-19 has shown how dangerous a massively spreading 

virus could be in a globalized world. What happens if countries 

resort to developing a biological weapon of this sort? Biological 

weapons or bioterrorism are nothing new, but their use might 

intensify in the post-pandemic world. Nuclear enrichment plants 

will continue to exist, but we will also see proliferation of virus 

“enrichment” facilities, too.     

 

V. GLOBALIZATION, FREE TRADE, AND DEVELOPMENT 

AID 

 

The political and economic consequences of the COVID-19 

pandemic will be massive. The UN has already warned of global 

instability and conflict [25], and according to Oxfam, the 

Nairobi-based charity, the pandemic could push as many as half 

a billion people into poverty [26] The World Food Programme 

(WFP) has warned of "biblical" famines [27], and the UN’s 

Trade and Development Agency, UNCTAD, estimates the 

pandemic could cost the global economy more than $1 trillion 

[28]. According to the IMF, the world faces the worst recession 

since the Great Depression [29]. 

 

These are just estimations, and no one really knows the extent of 

the imminent post-pandemic economic crisis on our way. These 

grim figures will turn grimmer as the pandemic proliferates, and 

for many economies, the luxury of a speedy recovery won’t 

exist.   

 

COVID-19 will be a big blow to globalization, the capitalist 

globalization as we know and experience. However, we are not 

going to witness the end of globalization. The speed and intensity 

of globalization will be slow for a while, but eventually, 

globalization will recuperate and gain strength over time. As long 

as capitalism is around, globalization is not going anywhere.   

 

There have been reports of companies “in-shoring” their 

production houses from abroad, but they are just temporary 
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measures taken amidst looming uncertainties, supply chain 

disruptions, and disappearing profits.     

 

Capitalism and globalization will survive, but multilateralism and 

global cooperation are likely to face a serious setback. US 

President Donald Trump’s decision to cut funding for the World 

Health Organization (WHO) [30] already signals that prospects 

for multilateralism are not encouraging.   

 

On the other hand, as advanced economies will be busy repairing 

damages at home, problems in faraway lands will receive less 

attention. As a result, we might see a significant decline both in 

activities of international development cooperation and 

development aid. This will, at least temporarily, have devastating 

impacts in some parts of the developing world. For some 

countries, however, the absence of aid will serve as a wake-up 

call. They could use this opportunity to bolster their internal 

economies and strengthen good governance, and ultimately break 

free from an eternal cycle of aid dependency.      

 

Countries in the post-pandemic world will feel the pressure to 

turn inward, which might give rise to some sort of global 

political distancing. Some borders closed during the pandemic 

might never open again, and some countries, at least temporarily, 

will choose to cut off ties to the outside world. All this will have 

a terrible impact on global cooperation and multilateralism.   

 

Similarly, the world wrecked by economic difficulties and mass 

unemployment will be a breeding ground for populism, 

xenophobia, and racism of all kinds. The extreme right rhetoric 

will be popular again as that has been observed to be common 

after a crisis of a major scale [31].      

 

But again, it doesn’t have to be that way. After all, our future 

might not be as bleak as I portray here. And history comes in 

handy when scavenging for an iota of hope.  

 

Nationalism, protectionism, and economic depression ruled the 

world in the wake of World War I [32] [33], however, exactly the 

opposite happened after World War II. In the wake of the Second 

World War, the world walked a path of cooperation. From the 

ruins of a world war, a new era of global cooperation began, and 

institutions such as the United Nations, the World Bank, and the 

IMF were created. The post-1945 world was no utopia, as the 

power struggle of major players dominated world politics, but 

there was a lot of cooperation, too [34] [35] [36].      

 

This pandemic offers more or less the same opportunity, an 

opportunity for new and just cooperation on the global level. The 

world craves cooperation not just because of this pandemic, but 

also because of the looming crisis of climate change. The climate 

change crisis is going to be much more serious than this 

pandemic [37] [38], and that’s when humanity will be in sheer 

desperation. There isn't much we can do with climate change 

when it's too late. One can’t certainly chase climate change away 

with a vaccine; neither keeping oneself in quarantine or 

flattening the curve will be of any use.  

 

That’s why we need global cooperation and serious concerted 

action to tackle climate change. It’s time we understand climate 

change mitigation not as a mere green rhetoric, but as a valuable 

“global public good” [39]. Shaken by the impact of this 

pandemic, we might finally give climate change the attention it 

deserves, and if that happens, that will be good for the survival of 

human species.  

 

VI. TOWARDS AN ALTERNATIVE WORLD?   

 

As I mentioned at the beginning of this article, one day this 

pandemic will be over, and we will be left with an opportunity to 

start afresh. At the other end of this trauma lies the possibility of 

post-traumatic growth. We might be required to change our 

habits, we might need to question and abandon our belief 

systems, and we might need to make personal sacrifices for the 

common good, but COVID-19 offers us a rare opportunity to 

correct our course and head towards a better and fairer world.   

 

As I have explained throughout this article, this pandemic is 

going to change the world in several ways. Our politics, our 

cultures, our economies, and we as a species are going to be 

shaped and altered by this crisis. Practices adopted during the 

“quarantine” period, such as distance work, distance teaching/ 

learning, and telemedicine will be the new normal. We might 

also witness unprecedented growth in the digital world, and a 

new wave of automation in manufacturing and the service sector. 

This all will redefine consumer and economic behavior in a new, 

disruptive way. Hopefully, we will have an elevated and renewed 

faith in science and facts, too. It can also be expected that our 

healthcare systems will go through the transformation they 

desperately need. 

 

This engenders, however, a crucial question. If we are going to 

witness so many changes and transformations in the post-

pandemic world, are we, then, heading towards a radical change? 

A fundamental reshuffle of a sort? We probably aren’t, and that 

makes all the difference. 

 

It is important to remind that this pandemic has made us, once 

again, aware of the deeply unequal and the rigged world we live 

in. Yes, we have seen an outpouring of human compassion, of 

people coming together and helping each other at this time of 

crisis. Yes, we have seen healthcare workers toiling day and 

night at the front line of the pandemic; often putting their own 

lives in danger for saving someone else’s. But we have also seen 

the other side of the fence. We have seen how self-isolation and 

social distancing have been privileges only a few could afford. 

We have read heart-wrenching stories of migrants stranded in 

industrial cities [40], of flight attendants more worried about 

losing jobs than catching the virus [41], of the poor anxious 

that hunger could kill them before the coronavirus [42].     

 

These tragic stories are not unique to any specific place or 

region. They are from everywhere – from Mumbai to Manila to 

Manhattan. In other words, this crisis has finely documented and 

showcased the tragedies of the working poor, of the millennials 

entangled in the gig economy and living paycheck-to-paycheck, 
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often in desperation, with a burgeoning student loan and endless 

credit card bills.    

 

The COVID-19 crisis exposes, once again, the grim picture of 

the world we live in. This is the world we live in – a world where 

there is ample supply of arms and ammunitions, but a shortage of 

life-saving ventilators and personal protective equipment (PPEs) 

for healthcare professionals. A world where there is an 

abundance of cash for bailing out obsolete corporations, but not 

enough money to pay a decent salary to healthcare workers. This 

is the world we have built. A world where you are more likely to 

die from a disease like COVID-19 just because you happened to 

be black, Hispanic, or poor [43]. A world where you are laid off 

or fired from work the moment your work no longer generates 

surplus and profit.  

 

On the surface, it appears as if these problems are caused by 

COVID-19, but they are not. COVID-19 is just a disease, 

whereas these problems are the result of a systemic failure. 

Beneath all this decay and desperation, there is the giant machine 

of corporate capitalism at work. A ruthless, dysfunctional, and 

exploitative system which has, once again, served a few and 

failed the many. 

 

Corporate capitalism has failed us all, but our perpetual 

complacency with this treacherous system is simply bizarre. 

What are we going to do with this obsolete giant? This is going 

to be the most crucial and the most definite question of the post-

pandemic world. Yes, we can remain complacent and let it thrive 

at our own expenses again, but we can also mould a radical 

alternative; an alternative that will be just and fair for the many.   

And COVID-19 offers us that opportunity– an opportunity to 

start afresh, an opportunity to walk a different road, an 

opportunity to reject patchwork, and go for a systemic overhaul.  

Will we be courageous enough to walk a different road? Of that, 

time will tell. But if we did, history will thank us.  

 

VII. CONCLUSION 

In this article, I offer a speculative peek into the world after the 

COVID-19 pandemic. Even though the pandemic is likely to be 

contained within a year or two, the damage it has caused will be 

deep and wide, which will be felt for years to come. This crisis 

will fundamentally alter our political, economic, and cultural 

lives. Heightened tension in the world system and tussles 

between superpowers, such as the USA and China, is likely to 

give rise to new, multipolar world order. On the other hand, 

national politics in many countries will be characterized by 

nationalism, populism, austerity, and the rise of authoritarian 

regimes. As a result, instruments of democracy, rule of law, and 

personal liberties will suffer a significant blow. Amid heightened 

surveillance and securitization, the space for tolerance and 

inclusiveness will be narrow. In some parts of the world, elevated 

social anxieties and rampant economic hardships will lead to new 

forms of mass movements and political uprisings.  The pandemic 

will also slow down the wheels of globalization and free trade, 

and affect multilateralism and international development 

cooperation. However, the pandemic also offers a chance for 

global cooperation on various fronts. Strong global cooperation 

is especially important, as COVID-19 is not the last crisis 

humankind is compelled to face. The crisis of climate change is 

just around the corner, and that demands extensive global 

cooperation.  

Most of the problems that we have witnessed during this 

pandemic, however, are not caused by COVID-19 itself, but by 

dysfunctional political and social systems built on the foundation 

of neoliberal corporate capitalism. In that sense, COVID-19 is a 

wake-up call for a historical retrospection. Hence, the ultimate 

task of humankind, in the aftermath of this crisis, is to reject 

patchwork on neoliberal corporate capitalism and construct an 

alternative system that will be just, inclusive and fair for the 

many.   
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Abstract 

In this study, the levels of organochlorine (dichlorodiphenyl dichloroethylene (p,p-DDE), 4,4’-dichlorodiphenyldichloroethan 

(p,p’DDD), 2,4’dichlorodiphenyltrichloroethane (p,p’-DDT), alpha-BHC, beta-BHC, delta-BHC, lindane, heptachlor, heptachlor-

epoxide, endosulfan I, endosulfan II, PF-38) pesticide residues were investigated in selected agricultural crops  (cabbage, tomato, 

garden egg, guava, sweet potato and soya bean) produced in Upper Yedzaram Basin, Adamawa State, Nigeria. The concentrations of 

the pesticides in the samples were determined using Gas Chromatography/Mass Spectroscopy (GC/MS), equipped with electron 

capture detector (ECD). And the results showed endosulfan I as the most frequently detected organochlorine pesticide (OPCs) residue 

in the samples analyzed. The highest concentration of endosulfan I detected in sweet potatoes (5.027 mg/kg) and the least in cabbage 

(1.322 mg/kg). The DDT and its metabolites were not detected in the samples. However, isomers of BHC were detected in tomato 

samples. The results show the concentrations of the OPC detected in the samples exceeding the maximum residual limits (MRLs) 

allowed in edibles. Despite the ban and restrictions placed on OPC, the presence of endosulfan I and the isomers of BHC detected in 

samples could be due to their ability to persist in the environment. Further study to analyze the risk on consumption, shows the 

estimated daily intake (EADI) to be below the acceptable daily intake (ADI) for endosulfan I (0.006 mg/kg/day). The study shows 

higher potential health risk among children exposed to endosulfan I through the consumption of tomato (0.009 mg/kg/day) and sweet 

potato (0.007 mg/kg/day). The hazard quotient (HQ) values for endosulfan I in the same samples shows exposure risk slightly >1. 

Suggesting likely risk for non-carcinogenic related complications. The study therefore recommended proactive measures by the 

authority on prohibiting the sell and use of the legally banned pesticides. Clean up measures of major pesticide contaminated areas 

such as agricultural areas should be done by the ministry of environment.    

 

Keywords: Organochlorine, Vegetable, Fruit, Crop, Pesticide Residue, DDT and Endosulfan. 

Introduction: 

 

The onslaught engineered by the indiscriminate use of agrochemicals is becoming alarming, observed to infringe on the right to health 

and quality food (Gerage et al., 2017; Bwatanglang et al., 2019a). And further reported to serve as causative factors to the 

pathogenesis of several diseases (Bwatanglang et al., 2019b). High level of organochlorine pesticides (OPCs) in rivers or sediments 

found in agricultural areas (Zakaria et al., 2003) often leaves behind destructive footprint, identified to contribute to the buildup of 

contaminants in soil and transfer dynamic in plants (Gerage et al., 2017; Garba et al., 2018, Bwatanglang et al., 2019). 

 

Dangerously classified organochlorine insecticides such DDT, are banned from circulation, while others specifically Dicofol, Lindane 

and Endosulfan are exceptionally allowed for limited and control uses only (Bouwman, 1990; WHO, 1990). The ban and restrictions 

is a fallout of its health-related complications and physiochemistry, having the propensity to metabolize and interfere with the central 

nervous system disrupting the electrophysiological properties and enzymatic neural membranes. Changing the chemistry and the 

kinetics of the flow of Na+ and K+ through the membrane of the nerve cell, leading to wide spread of multiple actions. Stimulating 

symptoms such as seizures, acute poisoning and death from respiratory arrest (Garcia et al., 2012).   
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The chemical stability of OPCs, their high lipid solubility and toxicity to humans and animals (Bouwman, 1990; Caldas et al., 1999), 

leads to its outright ban by government and researchers globally. Sadly such a pronouncement were reported to exerts limited success 

in must developing economies as a number of studies reported traces of OPCs still in use in Nigeria (WHO, 1990, WHO, 2010; Akan 

et al., 2014; Ogah et al., 2018; Tongo, and Ezemonye, 2015; Bwatanglang et al., 2019a). For these reasons, this study was engineered 

to look at farming related activities in Upper Yedzaram basin in Adamawa state, Nigeria in order to establish the level of widely used 

OPCs in the study location. Upper Yedzaram basin was selected due to its strategic contribution to the agricultural enterprise in 

Adamawa state. Thus, the study hypotheses possible use and applications of potentially toxic and banned pesticides in the study 

location which on the long run owed to their persistent nature will bio-accumulate and transcend across the trophic levels.  

 

Material and Methods: 

Study Area: 

The main source of the river is the Hudu Hills, emanating south-east of Mubi, Adamawa state flowing northward toward Lake Chard 

in Borno state. With a total length of about 330 kilometer (Martins and Gadiga, 2015). Vegetable, fruit and crop samples were 

collected from Upper Yedzaram Basin, in Mubi North, Mubi South and Maiha Local Government Area in the Northeastern part of 

Adamawa State, Nigeria. Located between latitudes 10°11 '30” and 10° 22' 30”N and between longitudes 13°13' 00’’and 13° 30’ 00” 

'E (Adebayo and Dayya, 2004). (Figure 1) 

 

Fig. 1 Map of Adamawa state showing upper Yedzaram covering Mubi north, Mubi south and Maiha local government area 

of the state. 
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Samples Collection and Preparation: 

Composite samples of the vegetables, (cabbage, tomato, garden egg), fruit (guava), and crops  (sweet potato and soya bean) were 

collected from three different locations, Shuware, Wuro Gude, and Sabon Gari , along Upper Yedzaram Basin. In each location, 

samples were collected from six farmlands. The respective samples were washed thoroughly with distilled water and anhydrous 

sodium sulfate (Na2SO4) were used to remove water from the sample matrix. After weighing, the samples were washed thoroughly 

with distilled water and placed in a mortar and ground to a paste using a pestle. The paste was transferred into a conical flask and 40 

ml of Ethyl acetate were added and shaken thoroughly. A 5g portion of sodium hydrogen carbonate (NaHCO3) was added to the 

mixture followed by 20g of anhydrous sodium sulphate (Na2SO4) and the entire mixture was shaken vigorously for one hour. This 

process is to ensure that enough of the pesticide residue dissolved in the ethyl acetate. The procedure was repeated for the samples 

from each farmland and the mixture was filtered into a labeled container before being centrifuged at a speed of 1800 rpm for 

5mins.The organic layer was decanted into a container and a 1:1 mixture of 5ml ethyl acetate and cyclohexane was added (USEPA, 

2007). 

 

Determination of Pesticide Residues in the Samples:  

Prior to the elemental analysis, the respective sample extracts were cleaned up as follows; A 10 mm chromatographic column was 

filled with 3g activated silica gel and topped up with 2 to 3g of anhydrous sodium sulphate and 5ml of n-hexane was added to the 

column. The residue in 2ml n-hexane was transferred into the column and the extract was rinsed thrice with 2ml hexane. The 

procedure was repeated for all the samples. The sample was collected in a 2ml vial, sealed and placed in the refrigerator. The 

SHIMADZU GC/MS (GC-17A), equipped with fluorescence detector was used for chromatographic separation and was achieved by 

using a 35% diphenyl, 65% polysiloxane column. The oven was programmed as follows; initial temperature 40oC, 1.5min, to 150oC, 

0.0min. 5oC/min to 200oC,7.5min, 25oC/min to 290oC with a final hold time of 12min and a constant column flow rate of 1ml/min. 

Detection of pesticides was performed using the GC-ion trap MS with optional MSn mode. The scanning mode offers enhanced 

selectivity over either full scan or selected ion monitoring (SIM). In SIM, at the elution time of each pesticide, the ratio of the 

intensity of matrix ions increased exponentially versus that of the pesticide ions as the concentration of the pesticide approached the 

detection limit, decreasing the accuracy at lower levels. The GC-ion trap MS was operated in MSn mode and performed tandem MS 

function by injecting ions onto the ion trap and destabilizing matrix ions, isolating only the pesticide ions. The retention time, peak 

area and peak height of the sample were compared with those of the standards for quantization. The data collected were analyzed and 

presented as Mean ±SD and the level of significance was set at p<0.005. The risk level of the pesticides concentration were assessed 

by comparing the obtained data for each sample with the maximum residual limits (MRLs) allowed in edibles (USEPA, 1996).  

Risk Characterization: 

The most commonly used pesticides established in the study were further subjected to health risk assessment, estimated using the 

Average Daily Intake (EADI), and the Hazard Quotient (HQ). The EADI (mg/kg/day) is drawn by multiplying the pesticides residue 

concentration in the samples (mg/kg) by the average daily consumption rate (Cri) for vegetables food, by the conversion factor and 

then divide by the body weight (Bw) for an adult and children respectively. The Cri of 0.35 and 0.23 mg/kg for adults and children 

were adopted in this study (Al-Hwaiti and Al-Khashman, 2014). The conversion factor 0.085 was used to convert fresh vegetable 

weight to dry weight, (Rattan et al., 2005). Body weights of 60 and 15 kg were adopted for adults and children in the study 

(Bwatanglang et al., 2019a). The Hazard Quotient (HQ), an index used in assessing risk associated with non-carcinogen is obtained 

by dividing the EDAI values with an established acceptable daily intake (ADI) values set by USEPA (1996).  

 

 

Results: 

The concentration of OPCs residues in the respective samples from the three different locations (Shuware, Wuro Gude, and Sabon 

Gari) are presented in figure 2-6. No residue of OPC detected in soya bean samples from all the sample locations. In cabbage samples, 

only endosulfan I was detected, with highest value of 0.755 mg/kg determined in farmlands from Shuware and the least concentration 

of 0.567 mg/kg in farmlands from Wuro Gude. The results are presented in figure 2. 
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Fig. 2. Concentrations of OPCs Residues in Cabbage. Results presented in Mean ±SD of replicate values. Empty column 

signified Below Detection Limit. 

Figure 3 presents the concentrations of the OPCs detected in tomatoes, in farmlands from Shuware, Wuro Gude and Jairi. Pesticides 

with highest concentration detected in Shuware is edosulfan (1.09mg/kg) followed by beta-BHC (0.270 mg/kg), delta-BHC (0.937 

mg/kg), lindane (0.249 mg/kg), and Alpha-BHC (0.056 mg/kg). In Jairi, about 1.167 mg/kg of delta-BHC was detected. Similarly, in 

the same sample location about 0.462 mg/kg Heptachlor-epoxide was detected. Maximum concentrations of endosulfan I (3.341 

mg/kg) were detected in tomato samples collected from W/Gude. The results further show the DDT and its metabolites occurring 

below detection limits. 

 

Figure 3. Concentrations of OPCs in Tomato. Results presented in Mean ±SD of replicate values. Empty column signified 

Below Detection Limit. 
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Figure 4 shows the levels of the OPCs residues in garden eggs collected from all the three sample locations. Highest concentration of 

alpha-BHC was detected in S/Gari (0.192 mg/kg) and the least in W/Gude (0.028 mg/kg). The level of beta-BHC and delta-BHC was 

observed to be higher in samples from W/Gude (0.483 mg/kg) and S/Gari (1.296 mg/kg). Heptachlor-epoxide is 2.102 mg/kg in 

W/Gude, endosulfan I with concentrations of 1.002 mg/kg, 0.763 mg/kg and   0.690 mg/kg were detected in W/Kondon, S/Gari and 

W/Gude respectively. Some levels of PF-38 (0.569 mg/kg) was also detected in W/Kondon. DDT and its metabolites were not 

detected in the farmlands under study. 

 

Figure 4. Concentrations of OPCs Residues in Garden Egg. Results presented in Mean ±SD of replicate values. Empty column 

signified Below Detection Limit. 

The concentrations of the OPCs in guava samples collected from the three farmlands: Kwaja, Vimtim and Gella is presented in figure 

5. From the figure, about 1.332 mg/kg, 1.225 mg/kg, and 1.115 of endosulfan I were detected in Kwaja, Vimtim, and Gella 

respectively. Furthermore, from the figure the following pesticides alpha-BHC, beta-BHC, lindane, delta-BHC, heptachlor, 

heptachlor-epoxide, p,p’-DDE, p,p’-DDDT, p,p’-DDT, ,endosulfan II and PF-38 were all found to be below the detection level..
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Figure 5.  Concentrations of OPCs Residues in Guava. Results presented in Mean ±SD of replicate values. Empty column 

signified Below Detection Limit. 

The concentrations of the OPC residues in sweet potato samples from Kwaja, Bwade and Duvu farmlands are presented in Figure 6. 

In the figure, Endosulfan I was the only organochlorine pesticide detected with concentrations of 2.973 mg/kg in Kwaja and 2.054 

mg/kg in Duvu. DDT, its metabolites and the isomers of BHC were not detected in the samples. 

 

Figure 6. Concentrations of OPCs Residues in Sweet Potato. Results presented in Mean ±SD of replicate values. Empty 

column signified Below Detection Limit. 

 

Discussions: 

Organochlorine Pesticide Residues Detected in Vegetables, Fruit and Crops:   
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Among the OPCs analyzed in cabbage samples, only endosulfan I residue was detected, although its concentrations in the entire 

samples collected from the three different farmlands were not significantly (p<0.05) high (maximum of 0.755±0.02 mg/kg). 

Endosulfan II a metabolite of endosulfan I was not detected. This suggests fresh input of endosulfan I or lack of proper degradation of 

endosulfan I pesticide. The concentration of endosulfan I found in this study was generally lower than those found in cabbage samples 

from Alau Dam agricultural area by Akan et al., (2014) which were up to 10.44 mg/kg and slightly above the 0.600 mg/kg 

concentration in cabbage samples from Dares Salam market by Mahugija et al., (2017). The most frequent OPCs residue detected in 

tomato was endosulfan I which was detected in all the samples from the three different farmlands with concentration ranging from 

1.09±0.03mg/kg to 3.341±0.1mg/kg. Endosulfan is an insecticide used in countries throughout the world to control pests on fruit, 

vegetables and tea and on nonfood crops such as tobacco and cotton. (Ogah et al., 2018). Endosulfan contamination does not appear 

to be widespread in the aquatic, but the chemical has been found in agricultural runoff and rivers where it has been manufactured or 

on farmlands. Although endosulfan is among the list of pesticides banned or restricted in Nigeria by National Agency for Food Drugs 

Administration and Control (NAFDAC) (NLIPW, 2019) it is still being used either as single insecticide or in a mixture with 

cypermethrin by farmers in the study area. This and other reasons suggest the frequent detection of endosulfan pesticide residue in the 

analyzed samples. Several studies have shown that endosulfan alone or in combination with other pesticides, may bind to estrogen and 

perturb the endocrine system (Vega et al., 2007).  

Lindane (gamma-BHC) was also detected in samples from one farmland with concentration of 0.249±0.04 mg/kg. Lindane is among 

the pesticides which use has been prohibited in Nigeria, but still use in storing beans. On the other hand, lindane and its metabolites 

are persistent organic pollutants (POPs) and they remain in the environment for long periods. It is therefore not surprising to find 

residues of these pesticides in this study. Other isomers of BHC including alpha-BHC, beta-BHC, and delta-BHC were also detected 

in some of the samples from the three different farmlands with mean concentration ranging from 0.056±0.001 mg/kg to 1.167±0.23 

mg/kg. The alpha, beta and delta isomers are in many ways more problematic than lindane itself, alpha-BHC forms a major portion of 

technical BHC and the beta and delta-isomers are significantly more stable than gamma-BHC (Vega et al., 2007). The result also 

confirmed the FAO 1998 inventory of obsolete , unwanted and or banned pesticides found unused stockpiles of  both  technical BHC 

and lindane (2,785 tons of technical BHC ,304 tons of lindane and 45 tons of unspecified BHC material) scattered in dump site in 

Africa and the near East (http://www.fao.org).  

Heptachlor-epoxide, a metabolite of heptachlor used by farmers in killing insects was also detected in farmland, with concentration of 

0.462±0.01mg/kg. Moderately persistent OPCs undergo significant photolysis, oxidation and volatilization in soil to yield different 

metabolites. It binds to soil particles and migrates slowly (Tsapko et al., 1966; Fendick, 1990). This by implication suggested a 

residual remains of long time application in the farmland. Endosulfan I was the only organochlorine pesticide detected in sweet 

potato. From the result obtained for the analysis of pesticide residues in soya bean, no organochlorine pesticide residue was detected 

in the entire samples collected from the three different farmlands. The result reveals the absence or concentration below level of 

detection for all the OPCs. This suggested the non-application of the pesticide in planting the soya beans or the nature of the soil and 

temperature condition did not favor the persistency of the applied pesticide (Haffmans, 2008; ATSDR, 2013). 

Though, endosulfan I and other pyrethroid pesticides were detected in guava, mango and sweet potato cultivated in some of the 

farmlands, the response by the farmers following an interview during the cause of study reopened another question as most of the 

farmers interviewed claimed not applying pesticide in mango, guava or sweet potato farming. The possible explanation as to the 

presence of these pesticides could be as a result of atmospheric transport and deposition (Haffmans, 2008) since the majority of the 

guava trees are planted in farmlands containing crops such as beans which require different kinds of pesticides. Furthermore, the 

volatile nature of the pesticides increase the atmospheric transport potential and hence its deposition. This may likely be the reason 

why endosulfan and cypermethrin residues were detected in guava despite the fact that the cross section of the farmers interviewed 

confirmed not applying the pesticide on the crop. Runoff and subsequent leaching are likely routes of pesticides enrichment in 

farmlands. This might be the reason why some of the pesticide residues were detected in sweet potatoes even though the majority of 

the farmers in the study area did not apply any pesticide both during planting and harvesting. This suggestion was confirmed by 

Ibrahim et al., (2007) who stated in his study that most of the pesticides were found to be reduced in the environment after they were 

banned except for lindane and endosulfan. All these findings were supported by the “grasshopper effect” in terms of mechanism of 

distribution of pesticide through air, plant and soil medium (Haffmans, 2008; ATSDR, 2013). 

Maximum Residue Limits (MRLs) Compliance and Implications: 
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Food is considered adulterated and not safe for consumption if the residual level of pesticide in the food by implications exceed the 

Maximum Residue Limits (MRLs) established by the WHO and FAO (2018). In this study, the concentration of endosulfan I found in 

the cabbage samples from the three farmlands were observed to be above their MRLs of 0.5 mg/kg, which by implication means that 

some farmers did not observe the withholding periods. Violation of MRLs indicates hazard to human health (EFSA, 2009). The 

concentrations of alpha-BHC, beta-BHC, delta-BHC and gamma-BHC (lindane) detected in the tomato samples from the three 

different farmlands were all above their MRLs of 0.01mg/kg. Heptachlor epoxide residue detected in samples from one farmland was 

also above its MRL of 0.01mg/kg. The concentrations of endosulfan I in the entire sample analyzed from the three different farmlands 

were above their MRLs of 0.5 mg/kg. The highest concentration of 3.341mg/kg was up to 6.6 times higher than their MRL. In general 

most of the pesticide residues detected in tomato samples were having concentration above their MRLs. These findings suggest 

possible health threats to the consumers. The level of contamination found could be linked to improper agricultural practices by 

farmers or lack of knowledge on judicious use of pesticides (Barkat et al., 2012). 

The concentration of two isomers of BHC, alpha-BHC and delta-BHC in garden egg samples have all their  concentration above their 

MRLs of 0.1mg/kg except the alpha-BHC residue from Wuro Gude with mean concentration of  0.028±0.02 mg/kg. The 

concentration of endosulfan I residues in all the samples were above their MRL of 0.2 mg/kg. Heptachlor-epoxide was detected with 

concentration of 2.119 mg/kg which exceeded the MRLs of 0.01mg/kg by 211times.The detected residue concentration of PF-38 was 

above its MRL concentration of 0.07mg/kg by 8.1times. Generally, the findings revealed that the majority of the pesticide residue 

were above the MRL. This by implication means they can be potential health hazards to the consumers (Ibrahim et al., 2007). The 

concentrations of the endosulfan I detected in guava samples analyzed from the three farmlands were all above their MRLs of 

0.01mg/kg. The endosulfan I concentration in sweet potato samples from the two farmlands were above their MRLs of 0.05 mg/kg set 

by FAO and WHO. 

Variation of Organochlorine Pesticide Residues among Vegetables, Fruit and Crops in farmlands at Upper Yedzaram basin: 

In terms of occurrence, endosulfan was the most frequently detected organochlorine among all the pesticides. It was present in all the 

vegetables, fruits and crops with the exception of soya bean.  All the isomers of BHC were detected only in some samples of tomato 

and garden eggs. Heptachlor epoxide was also detected in tomato and garden egg samples only. The compounds of DDT and its 

metabolites were not detected in all the samples. This suggests either they were not used for all the vegetables, fruits and crops studied 

or there was no significant contamination due to these compounds. There were slight variations in the concentration of endosulfan I 

among all the samples. The highest total mean concentration was observed in tomato (36%) while the lowest was found in cabbage 

(7%) samples as presented in figure 7. 

 

Fig. 7. Showing the percentage concentration of Endosulfan I in the samples across the farmlands in mg/kg 

The EDAI and HQ established for the commonly used OPCs (Endosulfan I) is shown in table 1. The estimated ADI were observed to 

be below the ADI (0.006 mg/kg/day) values except in the children population exposed to the pesticides through the consumption of 

tomato (0.009 mg/kg/day) and sweet potato (0.007 mg/kg/day). The HQ values for endosulfan in the same samples shows exposure 

risk slightly >1. Non-carcinogenic risk, with an HQ value <1 signifies that population exposed to the endosulfan I through the 

consumption of the vegetables are unlikely to experience any adverse health hazard. A level of concern however exists, if the HQ is 
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>1, suggesting the likelihood of contracting non-carcinogenic risk (Sun and Chen, 2018). Based on the foregoing, it will suffice to say 

that the children population are more likely at risk for non-carcinogenic related complications due to exposure to endulsulfan I. The 

susceptibility of children to the non-carcinogenic risks compared to the adults couldn’t be far from their higher intake rates per unit 

body weight, unintentional oral ingestion, and slow detoxification processes (Xiao et al., 2017; Sun and Chen, 2018). Though the risk 

of consumption of cabbage, guava, and garden eggs are of relative concern, the results however show a probability of this value 

increasing to a level of concern following prolonged consumption of the plants. Thus called for an immediate action to tame and 

restrain the use and application of endosulfan I in the cultivation of food for human consumption.   

Table 1: The estimated daily intakes (EDAI), acceptable daily intake (ADI) and hazard quotient (HQ) of endosulfan I residues 

on consumption. 

        EDAI (mg/kg/day)          HQ ADI (mg/kg/day) 

Plants  Adults Children Adults Children  

Cabbage  0.001 0.002 0.11 0.29  

Tomato  0.003 0.009 0.56 1.50  

      0.006 Garden egg  0.001 0.003 0.20 0.53 

Guava  0.002 0.005 0.30 0.80  

Sweet potato  0.002 0.007 0.41 1.09  

 

Conclusion: 

The findings of the research revealed the continuous application of the banned pesticides by some farmers in Upper Yedzaram Basin. 

The persistent nature of these pesticide residues in the environment is additional reasons behind the observed concentrations detected 

in the samples, even after they were seized to be used by the farmers in the study area. The study therefore recommended proactive 

measures by the authority on prohibiting the sell and use of the legally banned pesticides. Clean up measures of major pesticide 

contaminated areas such as agricultural areas should be done by the ministry of environment.   
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Abstract-This study sought to examine the role of social interpersonal communication in influencing one’s subjective norm 

and subsequently, decision making on abortion among Kenyan women. The study population was women aged between 18-49 

years seeking post abortion care at various health facilities in Nakuru County. A mixed method survey research approach was 

adopted with quantitative data being collected using a semi-structured questionnaire and an interview guide for qualitative data. 

228 were filled while 10 In-depth interviews were conducted to compliment the quantitative data. Convergent parallel data 

analysis was done to identify areas of similarities and contradictions. The study concluded that social interpersonal 

communication is significant in influencing decision making on abortion in Kenya women of reproductive. 

 

Index Terms- Social interpersonal, Subjective norm, Post Abortion Care, decision making on abortion. 

I. INTRODUCTION 

Abortion is a controversial and prohibited topics in many African countries due to, cultural, social, moral, religious, and political 

dimensions (Van Look and Cottingham, 2002). Women and girls in Kenya face numerous barriers to controlling their fertility, 

experience high rates of unintended pregnancy and commonly encounter stigma associated with unintended pregnancy and 

abortion (Kamari, Izugbara, Ochako 2013). There is limited research on the communication dynamics taking place during a 

pregnancy crisis and how they arrive at the decision to either procure an abortion or keep the pregnancy.  Rehnström, Lindgren 

and Faxelid (2018) note that gaps exist in knowledge regarding women’s decision-making processes in relation to induced 

abortions in Kenya, with majority of the studies focusing  on biomedical perspective, effects of unsafe abortion and 

psychological effects of abortion. However, according to the theory of planned behaviour, people's evaluations of a behaviour 

is determined by the subjective probability that the behaviour will produce a certain outcome. (Ajzen, 1975). Subjective norm 

is the perceived social pressure on an individual to execute a specific behaviour from people they consider important to them. 

Perceived social pressure can therefore lead to social isolation, social rejection and internalised shame.  

 

In this study. Social interpersonal communication was measured by establishing the number of people living in the study 

subject’s household, the relationship of the study subjects to the members of the household, the first person the study subjects 

consulted in case of a problem, which social groups the study subjects belonged to and with whom they discuss about their 

pregnancy. Decision making on abortion was measured by establishing the subjective norm i.e. the influence from other people 

on their decision making on abortion.  

 

II. MATERIAL AND METHODS 

2.1. Study design 

 

A cross-sectional survey research design was applied where data on social interpersonal communication was collected. 

Specifically, the study employed a Convergent Parallel research method which aided the researcher in arriving at an integrated 

summary of the predictors (quantitative research), and views and personal experiences (qualitative research) on decision 

making on abortion.  

 

2.2. Study area and population 
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The site of study was Nakuru County and the study population was women of reproductive age (18-49 years) seeking post 

abortion care after at four health facilities. . However, respondents not willing to participate were excluded from the study. 

To determine the study population, this research considered data collected in Kenya using the Abortion Incidence 

Complications Methodology (AICM) and the Prospective Morbidity Survey (PMS). The data indicated that an estimated that 

38,567 of the 119,502 (32%) induced abortion complications treated in Kenya in 2012 were from the Rift Valley. (Mohamed, 

Izugbara, Moore, Mutua, Kimani-Murage, Ziraba, Bankole, Singh, & Egesa. 2015). 

 

2.3 Sampling 

A sample size of 367 was arrived at for quantitative and 10 key in depth interviewees all comprising of Post Abortion Care 

clients. According to Guest, Bunce, & Johnson (2006) a sample of 6 interviews may be sufficient to enable development of 

meaningful themes and useful interpretations.  

This study employed a purposive (judgemental) non probability sampling technique to obtain only the hospital clients who 

were seeking post abortion care (PAC) after having an induced abortion. According to Patton (1990) it is important to select 

“information-rich cases for in depth study. Information-rich cases are those from which one can learn a great deal about issues 

of central importance to the purpose of the research, thus the term purposive sampling” (p. 169).  

Health providers identified the patients willing to participate in the study after they received treatment. Data collection process 

took a total of 8 months since number of patients attended with abortion complications could not be determined beforehand. 

The research team therefore had to be stationed at the faculties and recruited respondents on a continuous basis until a 

reasonable sample achieved. In this study, 10 in-depth interviews were conducted with PAC clients. 

 

2.4 Data collection, Processing and Analysis  

The quantitative data on social interpersonal communication and decision making was collected from the post abortion care 

clients using a semi structured questionnaire. The tool was self-administered whereby women of reproductive age accessing 

post abortion care at the health facilities filled out the questionnaires by themselves. According to Campbell et al., (1999) use 

of self-administered questionnaires is particularly useful in collection of data on sensitive topics such as sexual behaviour. On 

the other hand, qualitative data was collected using an in-depth interview guide that comprised of open ended questions to 

capture a more detailed perspective of the subject.  

The study employed the binary logistic regression method to conduct multivariate analysis. The regression was conducted at 

95% confidence interval and interpretation done using odds ratios, confidence intervals and p-values.  

Qualitative data from 10 in-depth interviews with PAC clients were summarized based on thematic areas. Parallel convergence 

data analysis was employed. 

 

2.5 Ethical Consideration 

 

Ethical clearance for the study was sought from Kenyatta National Hospital Ethics and Research Committee, National 

Commission for Science, Technology and Innovation Nakuru County Commissioner, County Director of Education, County 

Director of Health and the respective heads of participating health facilities. 

 

III RESULTS AND DISCUSSION 

3.1 Response Rate 

Out of the 340 questionnaires administered, a total of 228 women (67%) agreed to participate in the study. According to Babbie 

(2004) response rates of 60% is good. 10 women seeking PAC services were identified and consented to participate in the in-

depth interviews.  

3.2 Social interpersonal communication with family, peers and social group members 

  

Respondents in the study were asked to indicate the number of people they lived with in the same household. Table 3.1 presents 

the findings. 

  

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10187
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020             754 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10187   www.ijsrp.org 

 

 
Table 3.1: Members of Household 

Category Frequency (n) Percentage (%) 

One 12 5 

Two 6 3 

Three 42 18 

Four 30 13 

Five 30 13 

Six 66 29 

Seven 24 11 

Eight 18 8 

Total 228 100 

     

Descriptive 

statistics     

Mean = 5 Variance = 3.3656 Coeff. of Var = 37.08% 

Mode = 6 Std. dev = 1.8346   

   

 

The mean number of persons per household was 5 (mean = 5). Most of the households had 6 people (Mode =6). However, the 

distribution was associated with significant disparities with 37.08% variation about the mean.  

 

The study also enquired whom the women consulted when they had a general problem.  

 

Table 3.2: Consultation in case of a general problem 

 Individual Frequency Percent 

Husband/boy friend 54 24 

Friend 108 47 

Mother 30 13 

Father 12 5 

Sister 6 3 

Brother 6 3 

Grand parent 6 3 

In laws 6 3 

Total 228 100 

 

As shown above, women in Nakuru mainly consulted a friend (47%) in case of general problems. Immediate family members 

were the least consulted.  
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Membership in social groups  

The study sought to find out the social group the respondents belonged to. Results are as shown in Figure 3.1  

 
Figure 3.1: Social Group 

 

Figure 3.1showed that 61% of the respondents belonged to youth groups, 24% were in women groups, 11% belonged to 

religious groups while 5% were members of investment groups, meaning that all the respondents belonged to a social network 

group. This confirms the importance of social groups and the need to belong and conform in society. These findings agreed 

with those of Gayen and Raeside (2010) who found that the informal social networks of women are important even in 

influencing their behaviour including contraception use.  

3.3 Consulting on abortion  

Respondents were further asked to indicate whether they had consulted anyone during their decision making to terminate their 

pregnancy. Results are presented in Figure 3.2 

 

 

Figure 3.2 Consultation on Abortion Decision 

Figure 3.2 illustrates that 126 (55%) of respondents consulted someone on the decision to terminate the pregnancy while 102 

(45%) did not consult anyone on the same decision These findings disagree with Puri, Ingham and Matthews (2007) that 

women, did not reveal unintended pregnancies and abortion intentions to their husbands, families, or friends and that instead 

some tried to secretly self-induce abortion. 
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Respondents reporting having consulted someone on the decision to terminate the pregnancy were further asked to state the 

person who they consulted. Table 3.3 presents the findings. 

 

Table 3.3: Persons Consulted on Abortion Decision 

 Person(s) Frequency Percent 

Friend 66 52 

Health provider 18 14 

Husband/boyfriend 24 19 

Relative 18 14 

Total 126 100 

 

The results revealed that out of the 126 that consulted 52% of the respondents consulted their friends on decision to terminate 

the pregnancy, 14% consulted health provider and relatives while 19% consulted their boyfriends.   

These findings agreed with those of Harries (2007) who found that women in the process of making a decision to have abortion 

avoided discussions with the partner and instead talked to women friends and their mothers perceiving them to be more 

understanding and supportive. 

3.4 Subjective norm 

The study went further to establish the perceived social impact on women with unplanned pregnancies and weather this 

influenced their decision to terminate the pregnancy. Respondents were requested to indicate their levels of agreement on a 

five-point likert scale. (1 = strongly disagree, 2 = Disagree 3 = Neutral, 4 = Agree, 5 = strongly agree) was used. For the 

purposes of interpretation 4 and 5 (agree and strongly agree) were grouped together as agree, 1 and 2 (strongly disagree and 

disagree) were grouped as disagree while 3 was neutral.  The results of this study are as depicted in Table 3.4. 
 

Table3.4: Perceived Social Impact 

Statement 
Strongly 

disagree 
Disagree Neutral Agree Strongly agree 

It is a taboo in my family for 

a young woman to have a 

baby out of wedlock 

0 (0%) 7 (3%) 11 (5%) 141 (62%) 68 (30%) 

It is a taboo in my 

community for a young 

woman to have a baby out of 

wedlock 

7 (3%) 14 (6%) 30 (13%) 134 (59%) 43 (19%) 

It is a taboo in my religion for 

a young woman to have a 

baby out of wedlock 

7 (3%) 18 (8%) 18 (8%) 160 (70%) 27 (12%) 

Termination of pregnancy is 

due to fear of punishment, 

rejection and isolation in, my 

family level 

0 (0%) 18 (8%) 0 (0%) 134 (59%) 75 (33%) 

Termination of pregnancy is 

due to fear of punishment, 

rejection and isolation by my 

spouse/boyfriend 

0 (0%) 73 (32%) 30 (13%) 98(43%) 30 (13%) 

Termination of pregnancy is 

due to fear of punishment, 

rejection and isolation in my 

social group 

5 (2%) 68 (30%) 5 (2%) 125 (55%) 23(10%) 

Termination of pregnancy is 

due to fear of punishment, 

rejection and isolation in my 

religious group 

7 (3%) 43 (19%) 18 (8%) 137 (60%) 23(10%) 
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Table 3.4 shows that 92% of all the respondents agreed that having a baby out of wedlock was a taboo in their family, 78% 

agreed that it was a taboo in their community and 82% agreed that it was a taboo for a young woman to have a baby out of 

wedlock in their religion. This confirms that there are social dilemmas that face society in terms of normative behavior of 

having a child out of wedlock. (Hyam, 2002).  

Majority of the respondents (92%) reported fear of punishment, rejection and isolation at the family level as the reasons for 

termination of pregnancy. The findings are in tandem with Fife and Wright (2000) who asserted that perceived social impact 

included social isolation i.e., feelings of loneliness, uselessness and inferiority to peers and others; social rejection i.e., feelings 

of stigma and discrimination at work and in society generally; and internalised shame, i.e., the psychological experience of 

social rejection.  

The results further showed that 55% of the respondents agreed that termination of pregnancy was due to fear of punishment, 

rejection and isolation by their spouse/boyfriend. The findings are in agreement with responses from the case studies where the 

respondents gave various reasons for terminating the pregnancies.  

 

Respondent: “I was not going to face my parents with yet another baby even before I am done with school. My boyfriend 

promised to take care of me but I couldn’t trust him to do so considering he didn’t last time”. On the other hand, Lucy 

said “Fear of dropping out of school and being chased away from home” 

 

These findings agreed with that of Loeber (2008) who found that the commonest reason why women decided to have abortion 

was because of relationship problems. Rejection from a man pushed the woman into opting for abortion. The study suggests 

that if close social contacts (spouse, boyfriend) are not pleased with the pregnancy or the relationship a decision for abortion 

may be made. 

The results further showed that majority of the respondents 65% of the respondents agreed that termination of pregnancy was 

due to fear of punishment, rejection and isolation in their social group. These findings agreed with that of Engelbrecht (2005) 

who found that unwanted pregnancy causes an internal distress with the fear of rejection from parents as well as the social 

stigmatism that goes with being a teenager and pregnant.  

The results further showed that 70% of the respondents agreed that termination of pregnancy was due to fear of punishment, 

rejection and isolation in their religious group. Finally the respondents were asked if they had an abortion due to fear of the 

negative impact from family and friends because of an unplanned pregnancy by responding with either agree or disagree.  

 

Table 3.5: Respondents overall perceived social impact 

Variable Category Frequency (n) Percentage (%) 

  

Total 

228 100 

Abortion due to fear of 

negative impact 

Agree 126 55 

Disagree 102 45 

Total 228 100 

Table 3.5 shows that 55% of respondents agree that they feared the social impact they would have to face from family and 

friends if they were discovered to be pregnant. These findings agreed with that of Levandowski (2012) who argued that the 

main reason for women to terminate the unwanted pregnancy was due to stigma and fear of rejection in the society.  

It was also clear that from the case studies the respondents indicated that cultural values had a role to play in the decision to 

terminate pregnancy. Some of these cultural values were as stated: 

 

Respondent 1: “the community will see me as a loose girl if I have 2 babies while still at home” another  

Respondent 2:“… the cultural values played a big role in decision making very much, even though it is said that somebody can 

get a baby then come back to school, getting a baby before finishing school is still a big thing and most girls do not 

even come back.” 

3.5 Social interpersonal communication and decision making on abortion 

Decision making on abortion was measured using subjective norm. The outcomes association with social interpersonal 

communication were measure using the Pearson chi-square test of association at 95% confidence level. P-values less than 0.05 

for the independent and dependent variables were considered statistically significant at 95% confidence level.  
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Table 3.6: Association between social interpersonal communication and subjective norm 

Social interpersonal communication verses attitude 

towards abortion 

P-Value Test Statistic, 

Pearson Chi (df) 

Relationship with members of household  <0.0001 49.42 (6) 

First person to consult in case of a problem <0.0001 22.93 (5) 

Social group one belongs to 0.001 16.85 (3) 

Whom you discuss about their pregnancy 0.002 14.64 (3) 

Table 4.3 represents the association between social interpersonal communication and subjective norm. Subjective norm was 

measured based on people considered importance to the respondents to the point of influencing their decision-making on 

abortion. The relationship with members of the household and the first person the respondents consult in case of a problem 

were highly significantly associated with the subjective norm (P-value = <0.0001). In addition, social group they belong to and 

whom they discuss about their pregnancy was also significantly associated with the subjective norm (P-value = 0.001 and 

0.002) respectively. The findings also agree with those from the in-depth interviews who indicated in regards to whose views 

mattered most in the decision to carry a child to term or terminate before term were Participant 1: “My parents. Though not 

directly, their reaction and actions speak loudly”, and Participant 2; “My family and friends” 

3.5 Logistic regression analysis between health message exposure and decision making on abortion 

Multivariate analysis for the significant variables was used to examine the influence of social interpersonal communication and 

subjective norm through binary logistic regression. 

 

Table 3.5: Influence of social interpersonal communication on subjective norm 

Characteristic Odds 

ratios 

P-value 95% Confidence 

Interval 

Relationship with members of household 

Husband (Reference) 1   

Friend/Peer 0.667 0.491 0.210-2.116 

Mother 0.067 <0.0001 0.019-0.238 

Father 0.444 0.151 0.147-1.346 

Sister  1.000   

Children 0.278 0.016 0.098-0.788 

Grand parent 1.000   

First person to consult in the family in case of a problem 
Husband (Reference) 1   

Mother 1.257 0.498 0.649-2.436 

Father 0.533 0.174 0.214-1.320 

Sister  0.267 0.015 0.092-0.776 

Brother 1.000   

Grand parent 1.000   

Social group one belongs to 

Youth group (Reference) 1   

Women group 0.804 0.501 0.425-1.518 

Religious group 0.643 0.320 0.269-1.535 

Investment group 1.000   

Whom you discuss with about your pregnancy 

Spouse (Reference) 1   

Friend/Peer 3.333 <0.0001 1.725-6.441 

Family member 4.000 0.016 1.290-12.402 

Group member 2.000 0.283 0.564-7.087 

 
Table 3.5 shows how social interpersonal communication influenced subjective norm. Subjective norm was measured by 

respondents reporting whether people of importance to them influenced their intention to procure an abortion. A respondent 

with close relationship with the mother is 93 percent less likely consider approval by other people of importance to them on 

their decision making on abortion (OR=0.067; 95% CI=0.019-0.238) compared to a respondent whose close relationship is 

with a husband. In addition, a respondent whose close relationship is with their children is 72 percent less likely to consider 

approval by other people of importance to them on their decision making on abortion (OR=0.278; 95% CI=0.098-0.788) 

compared to a respondent with close relationship with a husband.  
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In terms of consulting when there is a problem, a respondent who first consults the sister in case of a problem is 73 percent less 

likely to have approval by people of importance to them on their decision making on abortion(OR=0.267; 95% CI=0.092-

0.776) compared one who first consults the husband.  

 

 

IV. SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

The study findings indicated that a majority of the respondents consulted their friend in case of a general problem, belonged to 

a youth group, discussed with their friends about their pregnancy. Subjective norms, which are the perceived social pressures, 

communicated verbally and none verbally was major push factors in abortion decision-making process. The pressures included 

fear of bringing shame to the family, isolation from peers in the society and rejection by partner. It is for the same reasons that 

the women opted to seek services in facilities that were far from where they lived. These study findings further indicated that 

communicating with self and with others within one’s social networks to arrive at a decision on how to proceed therefore was 

inevitable and hence affected the decision-making phase, making the process dynamic and situation specific. This therefore 

implies that decision making on abortion is as a result of intra and interpersonal communication at various stages. Those 

involves in the process include peers, friends, husbands, boyfriends, family members, those of the same religion, social groups 

and even the health providers.  

Logistic regression analysis results revealed that social interpersonal communication influenced decision making on abortion. 

Specifically, the social group that one belonged to, the relationship with members of the household, first person to consult in 

case of a problem and whom the respondents discussed with about their pregnancy influenced subjective norm.  

 
The study concludes that social interpersonal communication greatly influences the decision making on abortion and that all 

women want to belong. The fear of rejection and isolation among other social sanctions and the need to conform to societal 

expectations overrides the need for personal health safety.  

 

Recommendations  

  

There is need for community groups to understand the role they are playing in pushing women to have abortions. This will help 

shift the focus from the women who are viewed as victims, to addressing the push factors like stigma towards women with 

unplanned pregnancies. This can be achieved through community health communication campaigns in religious groups and 

women and youth groups, schools and families.  

In addition, interpersonal approaches that engage community leaders and influencers may counteract negative social norms and 

associated stigma. Collaborative actions of government, NGOs and private partners should capitalize on this potential power 

of communities to reduce  abortion among women and teenager girls. 
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Abstract: This study attempts to investigate factors affecting to personal financial management behaviours of government 

employees in Sri Lanka by examining the relationship among the factors including Financial attitude, Financial knowledge, Locus of 

control and Personal financial management behaviours. Financial attitude, financial knowledge and Locus of control are the 

independent variables and Personal financial management behaviour is the dependent variable in this study. The fundamental purpose 

of this study is to identify the financial behaviour of government employees in Sri Lanka. A survey approach on the government 

employees in Anuradhapura and Kegalle districts has been used to examine the research model. Researchers have used purposive 

sampling method; 200 questionnaires have been issued by the researchers and 180 responses have been received. Cronbach’s alpha, 

Pearson correlation, regression analysis has been used as statistical tools to measure the relationship among the variables and SPSS 

has been used as a statistical software for analysing the data. According to the findings, financial attitudes and financial knowledge 

relate positively to financial management behaviour (significant at the 0.05 or 0.01 levels) besides locus of control relates negatively 

to financial management behaviour (significant at the 0.05 level). Moreover, according to R2 of multiple regression analysis, impact 

towards dependent variable from the independent variables is around 75% (R2=0.74). It is expecting that this study will bridge the 

existing research gap in the area of personal financial management in Sri Lankan context to some extent. Beside these findings will be 

helpful for further studies related to personal finance management and institutions which are interested in enhancing personal 

financial management in developing countries like Sri Lanka. 

.  

 

         Keywords: Personal financial attitude, Financial knowledge, Locus of control, Financial management behaviours 

INTRODUCTION 

Managing finance is vital not only for business organizations such as big companies or Small and Medium size Enterprises (SME) but 

also for a family, it is very important. Financial management within the family is very important to have good lifestyle. In some cases, 

several families can be found which run out of financial resources and helpless at some emergency situations, but they have enough 

income and properties. It is due to poor personal finance management behaviour of family members. Proper financial management 

within the family and maintaining the financial health is vital to be well supplied with economical resources when in need. Due to the 

failure in managing the financial resources many families get bound to bank loans, and often get bankruptcy. Improper management 

of wealth sources will raise possible risks in life and will create unwanted situations in life. Managing money is not a complex 

concept, if it is approached smoothly. 

Financial management behaviour is considered as a major concept on the financial discipline. Horne at el.(2002) have suggested 

financial management behaviour as the determination, acquisition, allocation, and utilization of financial resources. Weston and 

Brigham (1981) have defined financial management behaviour as an area of financial decision-making, harmonizing individual 

motives and enterprise goals. According to Nguyen Thi Ngoc Mien et al (2015) has considered financial attitude, financial knowledge 

and locus of control as factors affecting to personal financial Management behaviours. 

 

Financial attitude can be considered as the psychological tendency expressed when evaluating recommended financial management 

practices with some degree of agreement or disagreement (Parrotta at el. 1998). The term financial knowledge refers sufficient 

knowledge about facts on personal finance and is the key to personal financial management behaviours (Garman at el, 2006) The term 
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locus of control construct is the best conceptualized as a person’s perception of their place in the world (Rotter, 1966). In a study 

Hellrigel et al. (2010) has mentioned locus of control as the extent to which individuals believe that they can control events which 

affect them.  

 

There are many studies investigating the relationship between personal financial management behaviour and personal characteristics 

such as financial knowledge, financial attitude and locus of control. However, such studies in the Sri Lankan context are limited. 

Therefore, the objective of this study is to examine the relationship among financial knowledge, financial attitudes, and locus of 

control in explaining personal financial management behaviour among the government employees in Sri Lanka. 

 

LITERATURE REVIEW 

Effective financial management behaviour should improve financial well-being positively and failure to manage personal finances can 

lead to serious long term, negative social and societal consequences. Thus, financial management is mainly concerned with the 

effective fund management (Joo at. el ,2009). A number of researches have proved that financial attitudes as an important factor 

determining a person’s financial behaviour. Financial attitudes shape the way people spend, save, hoard, and waste money (Furnham, 

1984). 

 

The importance of financial knowledge is obvious as it is typically used as an input to a model that determines the need for financial 

education and explained variations in behaviour and financial outcomes such as savings, investment, and credit behaviour (Idris et al., 

2013). The relationship between Financial knowledge and Personal financial management behaviour is conclusive, as all studies find 

that having financial knowledge does influence individuals to behave in a more financially responsible ways (Robb at el, 2011; 

Nguyen Thi Ngoc Mienet al., 2015). Parrotta at el (1998) find a positive relationship between financial attitudes and financial 

behaviours. 

 

Locus of control had two dimensions: as internal control and external control. Those with an internal locus of control are apt to be 

goal driven and often than not. External control referred to events such as luck, chance, and fate as being under the control of 

powerful others (Hoffman et al., 2000). Dessart and Kuylen (1986) found that people who were more external in their orientation 

were more likely to experience financial difficulties. Perry and Morris (2005) conclude that how people feel about money depends on 

how they feel about their lives. Locus of control has also been to discriminate between those who save and those who do not, in which 

savers being internal in orientation than non-savers (Lunt and Livingstone, 1992). The study by Zakaria et al. (2012) finds evidence 

support for a mediating role of a locus of control on the relationship between financial knowledge and personal financial management 

behaviour. 

 

No study has investigated the combined effect of financial knowledge and financial attitudes on financial management. Research in 

the psychological literature on attitudes suggests that knowledge moderates the correspondence between attitudes and behaviour 

(Parrotta at el. 1998). This study expands on the studies before in finding out affection of Financial attitude, Financial knowledge and 

Locus of control on personal financial management behaviours of government employees in Sri Lanka. In Sri Lankan context, very 

less number of studies available about personal finance management behaviour and related factors.  Hence, researchers try to fulfil 

existing research gap through this study. 

 

 

METHODOLOGY 

The study population comprised government employees in Sri Lanka. According to Hair et al. (2010), the sample should be 

100 or greater and the minimum sample should have a desired ratio of five observations per item. Hence, Researchers have used 

purposive sampling method, 200 questionnaires have been issued by the researchers and 180 responses have been received. Data were 

collected using convenience sample method with a structured questionnaire.  
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According to conceptual model, there are three independent variables in this study as Financial attitudes, Financial knowledge 

and Locus of control. The dependent variable is Personal Financial Management Behaviours. The measurements of constructs are 

based on prior studies.  

Specifically, personal financial management behaviour was adopted from Xiao and Dew (2011), financial attitudes were measured 

according to Perry and Morris (2005) and a study of Rajna et al. (2011) has also been used to measure financial knowledge. For 

measuring the locus of control researcher has followed the study of Rotter (1966).  

 

The first step in analysing the data collected is test the reliability of the questionnaire by using Cronbach’s alpha. According to Hair.J 

at el. 2006, the following decision criteria have been used to identify the level of Personal Finance Management Behaviour of the 

respondents. Same decision criteria have been used in the study about Risk Management practices in Sri Lankan SMEs by 

Abeyrathna.S.P.G.M. at el. 2016. 

Table 1: Decision Criteria 

Mean Value Decision  

1.0-2.49 

2.5-3.49 

3.5-5.0 

Low 

Moderate High  

 

Furthermore, to extend the objectives of the research, Pearson correlation analysis have been used to prove the relationship between 

dependent and independent variables. In here following hypothesis will be tested. 

H1: There is a relationship between Personal Finance Management Behaviour and Financial Knowledge 

H2: There is a relationship between Personal Finance Management Behaviour and Financial Attitudes 

H3: There is significant relationship between Personal Finance Management Behaviour and Locus of Control 

(Developed by the researcher based on the findings of the prior studies) 

In the case of measuring the impact of Financial Knowledge, Financial attitudes and Locus of Control towards Personal Financial 

Management Behaviours, the following models were tested. 

 

FB= α + βFK     ---------------------- Model 01 

FB= α + βFA     ---------------------- Model 02 

FB= α + βLC                  ---------------------- Model 03 

FB= α + βFK + βFA + βLC       ---------------------- Model 04 

(FB- Financial Behaviour, FK- Financial Knowledge, FA- Financial Attitudes, LC- Locus of Control) 

Figure 1 Conceptual Model 

Financial Attitude 

Financial Knowledge 

 

Locus of Control 

 

Personal Financial 
Management Behaviours 

 Cash Management 

 Credit Management 

 Saving and Investment 
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DATA ANALYSIS 

Dependent and independent variables were measured by five-point Likert scale method. Therefore, it is vital to do a reliability test for 

the questionnaire. Here, internal consistency has been tested using Cronbach's alpha in SPSS statistic, using a sample of 26 

respondents as a pre-study.  

Table 2 Reliability Statistics 

Variable Cronbach's Alpha N of Items 

Financial Behaviour .716 26 

Financial Knowledge .702 26 

Financial Attitudes .714 26 

Locus of Control .745 26 

 

Table 2 shows that Cronbach’s Alpha is higher than 0.7 in the case of every selected variable. (Generally Accepted Level according to 

Hair.J at el. 2006). It indicates that, there is a high level of internal consistency for this scale with this specific sample. 

Table 3 Mean Testing 

Personal Financial 

Management Behaviour 

Measurement Criteria 

Mean value Level 

Cash Management 3.8 High 

Credit Management 3.3 Moderate 

Saving & Investment 3.1 Moderate 

 

Table 3 shows that means test of the variables which is related under Personal Financial Management Behaviour Measurement 

Criteria. According to decision criteria, it shows that the all three types of Personal Financial Management Behaviour Measurement 

Criteria are in moderate and high levels. It indicates most of the respondents of this study have good Personal Financial Management 

Behaviour.  

 

Table 4 Correlations & Significant values 

 

 PFMB FK FA LC 

Personal Finance 

Management 

Behaviour (PFMB) 

Pearson Correlation 1    

Significant (2-tailed)     

N 180    

Financial Knowledge 

(FK) 

Pearson Correlation .360** 1   

Significant (2-tailed) .000 
   

N 180 180   

Financial Attitude 

(FA) 

Pearson Correlation .340** .165* 1  

Significant (2-tailed) .000 .027   

N 180 180 180  

Locus of control (LC) Pearson Correlation -.156* -.235** .259** 1 

Significant (2-tailed) .036 .002 .000  

N 180 180 180 180 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 
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According to the Table 4, there is a significant relationship between Personal Finance Management Behaviour and Financial 

Knowledge at 0.01 level (Confident level:-99%), There is a significant relationship between Personal Finance Management 

Behaviour and Financial Attitudes at 0.01 level (Confident level :-99%) and There is a significant relationship between Personal 

Finance Management Behaviour and Locus of Control at 0.05 level (Confident level :-95%). According to Pearson correlation 

values, the status of the relationships can be expressed as follows. (See table 5)   

Table 5 Status of Correlation 

Dependent Variable Independent Variable Pearson 

Correlation 

Status of 

the relationship 

Personal Finance Management 

Behaviour 

Financial knowledge 0.36 Weak 

Positive Personal Finance Management 

Behaviour 

Financial Attitudes 0.34 Weak 

Positive Personal Finance Management 

Behaviour 

Locus of Control -0.156 Weak 

Negative 

 
 

Figures of table 05 disclose that there is a weak positive relationship between Personal Finance Management Behaviour 

and Financial knowledge.  And relationship between Personal Finance Management Behaviour and Financial Attitudes is also 

weak Positive. But relationship between Personal Finance Management Behaviour and Locus of Control is weak Negative. 

 

Table 6 Model Summaries 

 

Model Predictors (b) R R square Adjusted R 

square 

Estimated  error 

1 Financial Knowledge (FK) .500a .250 .063 1.81086 

2 Financial Attitudes (FA) .484a .235 .043 1.82999 

3 Locus of Control (LC) .284a .081 -.149 2.00540 

4 FK, FA, LC .858a .736 .638 1.07389 

a. Dependent Variable: - Personal Finance Management Behavior 

 

Table 6 shows the regression analysis results of the model 01, 02 03 and 04. According to R2 Value of model 01 (R2=0.25), 

impact of Financial knowledge towards Personal Finance Management is 25%. R2 value of model 02 is 0.235. That means 

Financial Attitudes impact towards Personal finance behaviour by 23.5%. And R2 value of model 03 is 0.081. It reveals that 

impact of Locus of Control towards Personal Finance Management Behaviour is 8.1%. The model 04 shows impact of all three 

independent variables towards Personal Finance Management Behaviour statistically. R2 value of model 04 is 0.736. It refers 

impact of Financial Knowledge, Financial Attitudes and Locus of Control towards Personal Finance Management Behaviours 

is73.6%. On the other hand, impact of other factors which have not been considered in this study towards personal finance 

management behaviour is around 26.7%. It means that 73.6% of variances of Personal Finance Management Behaviour explained 

by the Financial Knowledge, Financial Attitudes and Locus of Control. According to the Adjusted R square value of model 04, 

there is a strong impact between independent and dependent variables. And also, these results imply that these models are 

appropriate to show the relationship between independent variables and dependent variable. 

 

CONCLUSION 

This study investigates the relationships among financial attitudes, financial knowledge, locus of control and personal financial 

management behaviours in the sample of 180 government employees in Sri Lanka. According to Pearson correlation analysis, 

financial attitudes and financial knowledge positively relate to personal financial management behaviour besides locus of control 

negatively relates to personal financial management behaviour. Result of regression analysis indicates that financial attitudes, 

financial knowledge and locus of control play important roles in explaining financial management behaviour (explain 73.6% of 

variance of financial management behaviour). 

 

Findings of this study disclose that the people who possess good financial knowledge and financial attitudes may also have good 

personal finance management behaviour. It has been proved by the researchers using a sample of government employees in 

Kegalle and Anuradhapura districts. Furthermore, this study has been proved that, Locus of control may negatively affect to the 

personal finance management behaviour of a person. 

 

These findings will helpful for further studies related to personal finance management and institutions which are interested in 

developing personal financial management in developing countries like Sri Lanka, which is trying to achieve good economic 

development, the public should have a good personal finance management behaviour. Thus, people can manage their income and 

can invest or save more. Specially government employees should manage their income. This study proves that people who are 
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having a good finance knowledge and finance attitudes are managing their finance properly. But in Sri Lankan context, in 

Primary/ Secondary and the Higher education levels these areas (Personal Finance Management) are not covered well. If these 

areas can be covered at the school level, when students start to earn, they may have an idea how to manage finance, what can they 

do for additional funds and what are the investment sources available, etc. Then automatically, financial knowledge and financial 

attitudes of public will be improved. As a result, public will have a good personal finance management behaviour. It will affect to 

the economic condition of our country.  

 

This study will fulfil the existing research gap in the area of personal financial management in Sri Lankan context up to some 

extent. It is not only for the government employees but also for all the public, personal finance management is relevant. And also, 

some other factors can be affected to personal finance management behaviour of a person. And the respondents of this study 

possess reasonable educational qualifications (Master/Bachelor Degree holders and Higher National Diploma holders). It also can 

be a reason for these findings. Therefore, this can be studied more using different samples and different variables. 
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Abstract- Sleep is known as a primary function and one of the 

most essential state of human brain which plays a vital role in 

both health and mental in individuals lives. Sleep stage 

classification has become an important factor in terms of 

sleep disease diagnosing and treatment. Brain Computer 

Interface (BCI) is a computer based analysis of brain signal 

which records as ElectroEncephaloGraphy (EEG) signals by 

using electrodes placed on the scalp. BCI has become a 

popular technology lately and sleep stage classification using 

this has become a research area over the last two decades. 

Statistical analysis was the base for all the difference 

classification techniques but with the evolution of machine 

learning, scientists and researchers has moved to machine 

learning sleep stage classification differencing feature 

selection and classification algorithms. Also different domain 

such as time domain, frequency domain and etc… were come 

across various studies. Random Forest is used ensemble 

techniques in machine learning. Random forest builds 

multiple decision trees than one to make its predication. This 

study focuses on building a Random Forest sleep stage 

classification with higher accuracy as 91%. A comparison 

has performed using three different classifiers as Support 

Vector Machine (SVM), Multi-Layer Perceptron and K-

Nearest Neighbors. Further the effect of different channels in 

EEG signal has been represented in the study. 

  

Index Terms-) Sleep Stages, EEG, Random Forest  

 

I. INTRODUCTION 

t is saying that human being spend around one third from their 

lives in sleep. This primary function of the brain plays a vital 

role in physical and mental health of human. Sleep is also 

essential in individual’s learning since it eliminate fatigue and 

relaxes the brain. Hence adequate sleep always improves 

human’s mental and physical health which is the main cause for 

a better life. Insomnia and obstructive sleep apnea may cause 

daytime sleepiness, irritability, depressive or anxious mood, or 

even death[1] since that an effective diagnosis and proper 

treatment with sleep-related disease is become a heavily 

researched topic in healthcare community. Classifying the sleep 

stages becomes the base for various diagnoses as it helps in 

classifying the cause and effect for the sleep disorders. 

American Academy of Sleep Medicine (AASM) mentioned 

about, 5 stages of sleep which are characterized according to the 

distinct time and the frequency. Those are; Wake (W), Rapid Eye 

Movements (REM), Non REM1 (N1), Non REM2 (N2) and Non 

REM3 (N3) also known as slow wave sleep or even deep 

sleep[2]. Sleep in stage 1 is light. The eyes move slowly and 

muscle activity is slow. It is in stage 2 that eyes stop moving and 

the brain waves become slower. Deep sleep occurs in stages 3 

and 4 when no eye movement and muscle activity exist [3]. 

Brain Computer Interface (BCI) is a computer based technique 

which analyze the brain signal. This is measured by 

ElectroEncephaloGraphy (EEG) which record spontaneous 

electrical activity of human brain using the electrodes placed on 

the scalp. Some significant characters in EEG signals; 

destructive, pain less, side effect less and accurate interpretation 

for some brain disease, makes EEG much suitable for BCI. EEG 

signals are classified based on signal frequency for different 

states. Eye ball movement, eye open and close, finger clenching 

are such states also called as stimuli. These signals have 0Hz – 

100Hz frequency range [4].  

With the evolution of technology scientists also has started being 

researching about BCI. Sleep stage detection can be introduced 

as a BCI based study. Several automatic sleep stage scoring 

approaches have been proposed using different feature extraction 

and classification methods. Sleep Stage classification 

technologies are varies from different statistical analysis to 

machine learning and deep neural networks.  

Imbalanced multi-class prediction is a problem in statistical 

machine learning but automatic approach such as machine 

learning approach can classify into categories depends on the 

features extracted using expert knowledge from the raw signal. 
Another statistical learning challenge concerns the way transition 

rules are handled. Indeed, as the transition rules may impact the 

final decision of a scorer, a predictive model might take them 

into account in order to increase its performance[2]. 

In literature different categories of techniques has presented such 

as time-domain statistic approach, spectral analysis, time-

frequency analysis, wavelet analysis and etc…[5]. Further 

studies have conducted by merging different signal types such as 

electrooculography (EOG), and electromyography (EMG) with 

EEG in sleep stage classification. 

A non-linear analysis of EEG signals for the purpose of sleep 

stage classification has done by the Rajendra et al..Six non-linear 

parameters have chosen for the study. Those are correlation 

Dimension, Hurst exponent, approximate entropy, largest 

Laypunov entropy, fractal dimension, phase space and recurrence 

plot[3].  

Chen et al. has performed a study to detect the sleep stages using 

statistical and spectral analysis of EEG signal. Further, Support 

Vector Machine technique has used for classification the sleep 

stages and maximum accuracy obtained as 86.82% [6].   

I 
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A deep learning architecture has proposed by Chambon et al. and 

has concluded that the EMG channels improve the efficiency of 

the model [2]. 

Random Forest based approach has proposed by Pejman and 

Farhad[7] on the PhsyioNet dataset using statistical features. 

Another study has done by Umit et al. [8] which has proposed an 

approach for drowsiness detection. The accuracy of the study has 

ranged from 86.46% to 88.47%. Yuta et al. has conducted a sleep 

stage classification for EEG signals recorded from mice [9].  

Liang et al. [10] used multistate entropy and autoregressive 

model parameters as features and linear discriminant analysis as 

classifier for single-channel automatic sleep scoring.  

One channel EEG based sleep stage classification was proposed 

by Emina and Abdhulhamit based on Ensemble Support Vector 

Machine approach [5]. Also Soha has proposed another approach 

by using a dimensionality reduction method known as Principal 

Component Analysis (PCA) and Support Vector Machine 

classifier[11]. 

Several automatic sleep stage scoring approaches have been 

proposed by researchers over last few years, also recent practical 

diagnoses and clinical researchers require classification accuracy 

at least 95% hence still sleep stage classification has become a 

popular field of research. Because of the accuracy gap is still in 

the classification of sleep stage, the field is open for effective 

researchers. This study has focused on classifying the wake and 

four sleep stages by using an ensemble technique which is most 

widely used Random Forest.  

The section II will describe the proposed approach and related 

technologies used to build the model and the next section will 

represent the results and interpretation.  

 

 

II. METHODOLOGY 

 

A. Dataset 

The dataset used to build and test following model was 

downloaded from the https://physionet.org/. The sleep-edf 

database contains 197 whole-night PolySomnoGraphic (PSG) 

sleep recordings. The database contains two different datasets 

among them only the sleep-cassette dataset was taken. The EOG 

and EEG signals were each sampled at 100 Hz in the sleep-

cassette. There were 153 PSG recordings and the relevant 

Hypnogram files which has recorded from 82 healthy Caucasians 

subject in aged 25-101. The PSG files are whole-night 

polysmnographic sleep recordings containing EEG, EOG, 

submental chin EMG, and an event marker. The EEG features 

were recorded from Fpz-Cz and Pz-Oz electrode locations. 
Hypnogram files contain annotations of the sleep patterns that 

correspond to the PSGs. These patterns (hypnograms) consist of 

sleep stages W, R, 1, 2, 3, 4, M (Movement time) and ? (Not 

scored). The PSG files were in the format of EDF while the 

hypnograms were in EDF+ [12]. This study has used the W, 1, 

2,3and 4 sleep stages in to consideration. 

 

 

B. Proposed approach 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Two third from the data set were taken in to training and the rest 

were taken as test set. According to that 103 PSG files were 

taken in to train set and 50 were taken in to test set. As the 

proposed approach in Figure 2 shows the raw signals of both 

train and test sets were annotated using the given annotation file 

in the physionet dataset. The annotated raw signals concatenated 

in to one signal for easiness of further processing. Then raw 

signal segmented in to epochs of 30s and extracted the Power 

Spectral Density (PSD) relevant to the EEG feature, also filter 

the frequency band from 0.5Hz-30 Hz hence the sleep stages are 

falls on that frequency range as shown in Table 1. The events; 

Sleep stage W, Sleep stage 1, Sleep stage 2, Sleep stage 3 and 4 

were extracted as the targets. The calculated PSD s for the 

training epochs then fed into the classification algorithm with the 

relevant targets for training the model. The trained model tested 

using the PSD s of testing epochs. 

Random Forest classification using bootstrap sampling was used 

when building the model and the model was compared against 

three different classifiers. The three classifiers are; K-Nearest 

Neighbor, Support vector Machine and Multilayer Perceptron.  

 

C. Random Forest (RF) Classifier 

Read raw signal 
and annotation 

Set annotation 
Perform Raw 

signal 
concatenation 

Segment in to 
epochs of 30s 

Extract PSD 
Filter Freequency 

bands 

Build classification 
model 

Train the mode(3-
Fold Cross 
validation) 

Performance 
evaluation 

Figure 1: Electrode placement on scalp 

Figure 2: Proposed Approach 
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Table 1: Brain state for different frequency bands 

 

As the name implies Random forest is an ensemble of large set 

of decision trees which are uncorrelated to each other. Each 

individual decision tree in RF make the predication and the 

mostly voted prediction will be given as the final predication. 

RF improves the predictive accuracy, control over-fitting and 

reduce the variance rather than one single decision tree.  It has 

the ability to handle larger input datasets when compared with 

other methods.  

The RF allows us to perform the bagging with bootstrap 

sampling which is kind of a technique that samples are chosen 

from the original dataset with replacement. The proposed RF 

has built with bootstrap sampling. 

 

 

 

 

 

  

     

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

According to the number of decision trees creating in the RF 

the classification accuracy might varies. In the proposed 

approach the bootstrap sampling has used and the evaluation 

done for different number of decision trees. 

 

D. Support Vector Machine (SVM) Classifier 

 

The SVM classifier in its algorithm find a hyper-plane in an 

N-dimensional feature space that has the maximum margin 

which can be classifying the data points distinctly. A set of 

mathematical functions to transform input data into required 

form are used in SVM classifier which are known as Kernel. 

The radial basis kernel function (rbf) and the sigmoid kernel 

function taken in to consideration in this study. 

 

D. Multilayer Perceptron (MLP) 

 

MLP is known as a type of Artificial Neural Network which 

comes under feed-forward. Every MLP has at least three 

layers which are known as input layer hidden layer and output 

layer where number of hidden layers can changed as the 

requirement of the problem. And each layer has built using 

perceptron. As Figure 4 shows each perceptron takes the input 

and multiplied it with the relevant weights. The weighted sum 

will be calculated and the final output will get through an 

activation function.   MLP proposed in this approach has used 

the ReLU activation function.  

    

  
 

Figure 4: Structure of a perceptron 

 

IV. RESULTS AND DISCUSSION 

 

 
Figure 5: Confusion Matrix 

 

To evaluate the built RF model test set was fed into the model. 

The accuracy score was around 0.91 which means the model is 

91% accurate. As the Confusion matrix in Figure 5 represent, 

the Sleep stage W which means the Wake stage and the Sleep 

stage 3/4 has classified with more accurately than other stages. 

Wake Sleep stage 1 Sleep stage 2 Sleep stage 3

Wake 1843 5 5 2

Sleep stage 1 45 19 48 1

Sleep stage 2 6 25 318 76

Sleep stage 3 0 0 1 97

Identifier Frequency 

band 

Brain State 

Delta 1-4 Hz Primarily associated with 

deep(slow) wave sleep 

Theta 4-8 Hz Appear as consciousness 

slips towards drowsiness 

Alpha 8-13 Hz Usually found over the 

occipital region. Indicated 

relaxed awareness without 

attention. 

Beta 13-30 Hz Associates with active 

thinking and active 

concentration. 

 

Gamma 30-100Hz Represents binding of 

different populations of 

neurons. 

Figure 3: Architecture of Random Forest 
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Decision 
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Decision 
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The Sleep stage 1 has classified as Wake and sleep stage 2 

rather than it classifying as sleep stage 1. Some of sleep stage 

has classified as sleep stage 1 and 2 but very few as wake. 

 
Table 2: Accuracy score 

 

 

 

 

 

The built model using RF classifier then compared with the 

other three classifiers.  RF model has given the highest 

accuracy while MLP has given the next highest accuracy.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The accuracy rate can be changed with the number of trees in 

Random Forest. The Figure 6 shows the accuracy ratio in to 

different amount of trees generated by the RF algorithm. The 

accuracy increase as the number of trees increase and come to 

its peak at 100 then start to decrease the accuracy.  

To evaluate the effect of two different channels (EEG Pz-Oz, 

EEG Fpz-Cz) the model was tested for two different channels 

separately. Other than the SVM classifier it shows that the 

combination of the two channels; Pz-Oz and Fpz-Cz always 

boost the model. 

 

 

 

 

 

 

 

 

 
Further to test the effect of different data fed into the model 3-

fold cross validation was carried. For each fold the accuracy 

score which was defined as the ratio among the number of 

correctly classified data points and the number of total data 

points was calculated. As Figure 8 show the comparison 

between the different classifier in cross validation, the 

Random forest classifier has given the highest accuracy in 3-

folds. The accuracy scores are shown in Table 3. Multi-Layer 

Perceptron also has given a considerably highest accuracy in 3 

folds next to Random Forest.  

 
Table 3: Accuracy Scores 

 
1st Fold 2nd Fold 3rd Fold 

RF 0.91 0.90 0.86 

SVM 0.74 0.77 0.74 

KNN 0.88 0.87 0.80 

MLP 0.89 0.89 0.82 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

V. CONCLUSION 

Sleep stage classification has become an important in terms of 

sleep disease. It is said that with proper classification of sleep 

stages diagnose and treatment for such sleep related disease is 

much easier and effective. Since most of the medical aspects 

require more than 95% accuracy of sleep stage classification 

the field is still open for researchers. EEG, EMG, EOG signals 

has used in various researches with extracting different 

features and by using different channels for these studies. 

Lately Machine learning has used for the studies to increase 

the accuracy of sleep stage classification. As the methodology 

explained in this study, the study has focused on building up a 

Random Forest Classifier based model to identify the Sleep 

stages in EEG signals. Further the study has analyzed the 

effect of the number of decision trees in Random forest on the 

accuracy of sleep stage classification. With the increment of 

the number of decision trees, the accuracy also increases until 

a point then its start reducing. Further among the two channels 

(Pz-Oz and Fpz-Cz ) though Pz-Oz has given higher accuracy 

than Fpz-Cz the combination of two channels always has 

given the  highest accuracy. The comparison between four 

classifiers expose that RF has given the highest accuracy score 

as 91%. This result is highly depending on the dataset. In 

future more features can be extracted and tested with the same 

model created above and make a comparison about the 

features. 

 

RF SVM KNN MLP 

0.91 0.74 0.86 0.84 

Figure 7: Effect of the Channels 

Figure 8: Result of Cross validation for different classifiers 

Figure 6: Effect of the number of decision trees in RF 
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Abstract- The conventional learning method is not engaging and motivating, which renders technology's aid to fulfill the objective of a 

lesson in the classroom. The assistance that we are looking for this has to be engaging and motivating, which leads to one common trend 

which captivates the attention of pupils, which are games. Gamification then became the answer to this particular study. Gamification 

is used as a tool to enhance the pupils’ perception and motivation towards learning English. The research will be carried out as a 

quantitative study based design. The study uses the lens positivist as a basis for reviewing and analyzing the data in the study because 

the lenses provide a more objective view and concrete. This paradigm is helping researchers develop a more robust understanding of 

the variables that were examined in this study. The researcher has chosen a survey method using a questionnaire as an instrument in 

which the instruments used to include all the variables involved in the objectives and research questions. 

 

Index Terms- Gamification, Kahoot, Perception, Motivation 

 

I. INTRODUCTION 

The development of education is often associated with the change of generations. Through the age changes the existence of differences 

in educational strategies. This can be seen in today's students who are called generation-Z or Gen-Z, who was born in the mid-1990s to 

2010. According to Posnick-Goodwin (2010), Gen-Z is based on the digital-native, always motivated to try something new, like learning 

in a creative, interactive, fun and think outside the box in line with technological developments. Shatto and Erwin (2016) state that Gen-

Z is different from previous generations because of changes in media consumption patterns. The study should now be focused on 

enhancing the technical skills precisely, new ways of thinking, different learning environments and require new approaches to education 

(Ding, Guan, & Yu, 2017; Veluchamy, Roy & Krishnan, 2017). One method that is appropriate to the nature of learning in the 21st 

century is through gamification of game-based learning (Smith & Cawthon, 2017). This chapter reviews the relevant theories and puts 

forth a theoretical framework related to the current study's needs. The review encompasses previous researches and findings that can 

contribute to the present research extensively. 

 

Gamification is generally applied in marketing strategy to achieve the objective of a more effective, but undoubtedly the gamification 

approach also has great potential in the field of education (Lee & Hammer, 2011). This is because gamification can give space to more 

innovative and flexible (Hsin-Yuan fighting and Soman, 2013). However, its implementation in the field of education is still not public, 

and indirectly not many empirical statements about the effectiveness of student learning are made (Ong, Derek, et al., 2013). Therefore, 

this chapter will describe the concept of gamification and its implementation, as well as the challenges faced in the field of education. 

 

Gamification and game-based learning are often used in the process of learning in the 21st century. Both have the same approach in 

implementing a culture of innovation in teaching that is capable of making the teaching and learning process become more interactive, 

and improving the quality of education. Teaching and learning process should apply the approach in line with current technology, thus 

taking the focus method gamification in education give new impetus can be gainfully used between educators and students. Gamification 

can also be used as an alternative or as a complement to the teaching methods to achieve the goal of teaching or education (Cankaya & 

Karamate, 2009). Statistical reports in the United Kingdom through 2014 Global Gaming Stat said 74% of teachers K-8 using games 

digitally to promote learning, and 33% use the game to assess the knowledge level of students' skills, while 29% reported conducting a 

formative evaluation of the skills and knowledge among students. Through these statistics as well, not just teachers who use games to 

educate young people have even 56% of parents say that the game used for this study have a positive impact on their children.  According 

to Deterding, Sebastian et al. (2011), gamification is defined as the use of a game that has elements of design in the context of non-

game. In the context of education, gamification is an approach that uses aspects of the game to motivate the practitioners so that teaching 

can be integrated into the form of sets (Hussain, Tan & Idris, 2014). The approach of using games in teaching and learning process is to 

make the learning process more exciting and interactive, in addition to making the activities less formal and severe (Cugelman, 2013). 

The primary purpose of gamification is to motivate students and stimulate interest (Kiili, Ketamo & Kickmeier-rust,2014), creating an 

exciting experience to players (Schell, 2014) and to promote the learning and problem solving (McGrath, Naomi & Bayerlein, 2013) 

and build skills through each stage of the game (Dicheva, Dichev, Agre, & Angelova,2015). The gamification process is a process that 
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makes a game that can encourage the participation and involvement of students in learning. Bunchball (2010) has divided the game 

elements into two components: game mechanics and game dynamics. 

II. LITERATURE REVIEW 

Applying Gamification 

Game mechanics can be defined as a framework for how a game is played (Cheng, Yuh-Ming, et al., 2013), has a range of actions, 

behavior, mechanisms of control in the game by using a points system, the level of difficulty, challenges, leader boards, and gifts and 

dynamic game refers to actions that affect the players through the game (Buncball, 2010). In short, the mechanics are the agents, objects, 

elements, and relationships in the game; basically, the rules of the game and dynamic behavior are emerging from the game when they 

use a mechanic. Referring to elements of the game, gamification involves aspects of game design mechanics. It uses features such as 

points system, a badge of achievement, the degree of difficulty, challenges, leader boards, and quests. Through a dynamic game, it 

includes features such as rewards, status, performance, the expression of self-expression, and competition. Using game mechanics, the 

educational practice can be transitioned traditional learning such as lectures to more interactive activities and interesting (Farber, 2015). 

 

Although the concept of gamification is easily seen, educators need to consider the construction and the gamification approach that will 

be given to students. Therefore, Hsin-Yuan Huang and Soman (2013) have drawn up measures to apply gamification in education 

gamification, as shown in Figure 1. The five basic processes of building gamification of knowledge can help educators to implement 

effective and achieve the PDP with different educational objectives. If the aim is precise, the entire learning program can be divided into 

the following levels (the level of) that will facilitate the process of content analysis. Next, the control and monitoring mechanisms should 

be identified to provide feedback on student progress and mastery. Running the trial process can help educators to determine whether 

objectives are achieved or not. The accuracy and effectiveness of gamification are used on the thoroughness of the implementation of 

these measures (Hsin-Yuan Huang and Soman, 2013). 

 

Before developing or using gamification of learning, application developer or educator needs to identify who the target users who will 

use it. The critical element in a study program is to understand the students (McGrath & Bayerlein, 2013). Through the analysis of target 

users, a factor that can be identified in terms of age group, learning ability, skills, and another current. Also, other factors that can be 

considered is the last program run, learning locations, as well as the number of users (Hsin-Yuan Huang and Soman, 2013). 

 

Identifying learning objectives 

This process involves the question of what educators want when students complete a program of study. Each program is developed to 

have clear objectives so that learning goals can be achieved at the end of the plan (Cugelman, 2013). This objective is divided into three 

which are the goals of teaching the public to ensure student work or project, the purpose of training specific to enable students to 

understand the concept, attempt to make the assignment after training and behavioral goals allow students to concentrate, complete the 

tasks in fast turnaround time, and minimize disruption in the classroom. 

 

Structuring experiences 

After learning objectives have been identified, educators should be sensitive to the development of application modules according to 

students' needs. According to Hsin-Yuan Huang and Soman (2013), through careful planning, students should be spending time learning 

and completing assignments within the predefined milestones. For example, students should understand the basic program before 

entering the middle. Therefore, students who lack motivation or lack of skills and knowledge will be facing a challenging experience in 

completing the foundation program. In this context, students should be exposed to the concept of push, where educators must find 

alternatives to encourage them to overcome obstacles through their experience (Hsin-Yuan Huang and Soman, 2013). Wilson, Calonge, 

and Henderson (2016) suggested that the concept of gamification is to be implemented in the classroom with students in detail. This 

method can help teachers identify their students' ability levels. 

 

Identifying resources 

The ability of educators to consider the resources that will be adopted in the process of gamification is essential. Among the things to 

the point of emphasis by educators, before use gamification as a way of learning is to identify mechanisms that can help educators to 

track student achievement, the kind of game that fits with the target group and whether the reward is on offer to students being able to 

complete each level of the game learning (Lim, 2015). For example, if educators want to apply mathematics to 5 years in gamification, 

educators need to know how to attract students. Will it be a point system, competition, or similar? Is it possible to process student data 

and automatically track their progress and be able to generate reports on the development of students? Among gamification tools on the 

web that can be used for free is kahoot.com, quizizz.com, quizlet.com, cram.com, classdojo.com, and many others. In the case of the 

current study, 'Kahoot' will be the main focus. 

 

Employing the gamification element 

Gamification elements will make it easier for educators to evaluate and see the eventual achievement of students. These elements are 

divided into two aspects: the self and the social part where the item can make students more focused on competing with themselves and 
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recognizing the achievements themselves. In contrast, the social element places students in a community that allows scores and student 

achievement seen by other students. 

 

‘Kahoot’: A Review of Past Studies 

According to Wang and Lieberoth (2016), 'Kahoot' is a web tool for creating quizzes and surveys in an exciting discussion. In education, 

'Kahoot' we can use in our classes to make our learning more exciting and fun. Plump and LaRosa (2017) stated that 'Kahoot' provides 

a suitable learning situation to combine research-based learning and games. Besides, 'Kahoot' in learning also helps teachers to gather 

informal feedback from students, evaluate student understanding, and create a poll on matters related to the knowledge that takes place 

in the classroom. In terms of creativity, 'Kahoot' allows students to answer questions and create their questions. The strengths possessed 

by 'Kahoot' among others on the web tool will enable teachers to create quizzes, discussions, and surveys by incorporating various 

elements such as video, images, or text (Ismail & Mohammad,2017). Then students can access by using a variety of different devices 

such as smartphones, tablets, laptops, and other devices with ease. Teachers can also add a time limit to answer the quiz or survey that 

was given to not only correct answers are needed, but the timeliness also is the main point in response to a questionnaire or review 

provided by the teacher. 'Kahoot' was designed to have access to learning in a traditional classroom or distance learning. 'Kahoot' was 

designed for social learning, and the learner is required to accumulate on a screen. The display can be 'SmartScreen,' interactive 

whiteboard or computer screen. Even some users play it using 'skype' and via 'google hangouts.' 'Kahoot' can be used by anyone, for 

any material and learners at any age. 'Kahoot' has followed a policy of "bring your own devices" that can be used in mobile phones, 

desktop, or laptop with a recourse browser. 'Kahoot' is adapting the "formative assessment" to monitor the progress of each student in 

achieving the learning objectives and can find out where the strengths and weaknesses of each student in the learning objectives 

represented on each quiz question. It also provides more challenging learning and developing a basic knowledge of students in education. 

Evaluation can be immediately known and displayed readily and practically because it is paperless. 'Kahoot' is divided into three types: 

(1) Quiz or Game, (2) Discussion, (3) Survey. This paper explicitly discusses 'Kahoot's game modes and how learners perceive it. 

'Kahoot' game has two-player mode and a mode that creator mode. Mode creator is used to creating a quiz/questions and answers, 

determine the length of time each answer and launching games. Player mode used by the players (students) to join the game by entering 

a PIN and your username. One game or quiz is represented with 1 PIN.   

 

 

When the quiz is created, and 'Kahoot' has been launched, it will automatically be given a unique PIN by the system. If the browser has 

been opened (students) as the player will enter the web http://getkahoot.com and input the unique PIN that has been shared by the 

teacher, then enter the name of the player before taken to the screen to start the quiz competition. When the entire name players have 

already appeared on the screen, the teacher presses "START" to launch the quiz. A game of multiple-choice questions will be displayed 

in the four possible answers, and each answer button can be represented in 4 different shapes and colors on each student device screen. 

Students must press one button to be true. This game is designed for players (students) to have a focus and attention to the home screen 

to see the questions and then screen them to determine the answering device. It can build social interaction between teachers and students. 

There are many benefits to 'Kahoot' that can help improve the learning process for students at all academic levels. In particular, 

gamification did with the intent to allow students to experience and overcome the challenges of intellectual education (Ong, Chan & 

Koh, 2013). 'Kahoot' involves a range of emotions, from curiosity, confused, disappointed, so happy when completed the game 

successfully (Pramana, 2016). The learning approach through 'Kahoot' also encourages students always to seek knowledge to satisfy 

their curiosity and to satisfy themselves (Smith-Robbins, 2010). Cankaya and Kuzu (2010) also emphasizes that students prefer to learn 

by playing and having fun. Playing allows them to make mistakes again and again; in other words, they will learn through the experience 

of mistakes without feeling the pressure. Thus, it is seen as one way to learn to fail repeatedly. By using 'Kahoot,' students will learn to 

view failure as an opportunity to continue to succeed, rather than a reason to keep despair (McGrath & Bayerlein, 2013). 

 

According to Rose (2015), in a study related to gamification through online quiz education application, 'Kahoot' shows that the physio 

game technique was associated with a significant motivation and student involvement in learning. This is because students are more 

easily interact with the medium more interactive than formal communication is often done in the classroom. Learning content distributed 

online to be easily understood and accessed repeatedly without getting bored. A bit of motivation for physics will be improved to a 

better level. Hussain, Tan, and Idris (2014) reported that gamification is an effective method to increase student motivation and learning 

performance. This opinion is in line with McGrath, Bayerlein, Ong, Chan, and Koh (2013), in which the students will be more inclined 

to like unstructured gamification learning to show a higher motivation. The development level or progression levels is the level of skills 

and knowledge based on the scale of the control of the players. For example, from the simple to more difficult levels. This stage of 

development can be displayed in the form of progress bars, icons, or metaphors (bronze, silver, gold, and platinum). 

III. METHODS 

The research will be carried out as a quantitative study based design. The researcher uses the lens positivist as a basis for reviewing 

and analyzing the data in the study because the lenses provide a more objective view and concrete (Taylor & Medina, 2011). This 

paradigm is helping researchers develop a more robust understanding of the variables that were examined in this study. The researcher 

has chosen a survey method using a questionnaire as an instrument in which the tools used to include all the variables involved in the 
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objectives and research questions. According to Creswell and Creswell (2017), a questionnaire is an instrument that not only saves 

costs but also makes the collection more systematic response and easy for researchers. Data were collected through surveys that were 

often more manageable for analysis and received to help researchers examine the relationship between variables in the study. 

 

The research methodology chosen by the researchers includes the survey design that is closely related to how researchers can answer 

every question with a specific study. Creswell and Creswell, (2017) see the methodology as a systematic procedure to obtain the data 

and analyze data to explore all possibilities within the context of answering the research questions. Therefore, the methods chosen 

strictly adheres to the two core research questions that are tied to the research objectives. The study uses the quantitative research design 

to explore Students' Perceptions on Gamification: The Use of Kahoot. They use two guiding questions, which are Research Question 

One: What are the students' perceptions of gamification? And Research Question Two: What are the students' responses to the use of 

'Kahoot'? 

 

Sampling Procedures 

The study's sample played a significant role in the context of quantitative studies. It provides essential data for the samples to researchers 

to study the various hypotheses and premises prefix set by the researchers. Sampling in this study includes the selection method among 

the respondents in the broader population. Given the people of the survey comprises teachers, the sampling techniques need to look at 

some of the essential criteria related to the scope of the study. This study will utilize purposive sampling as its core sampling technique. 

According to Etikan, Musa, and Alkassim,(2016), purposive sampling is done after the researchers know that the population may be 

able to meet its goals. Sampling in this way allows the researcher to choose individual informants to facilitate the development of a 

theory which formed. Etikan, Musa, and Alkassim (2016) give four factors, namely the importance of purposive sampling: 

Can represent, or example (typicality) on the grounds, individual, and activities selected. 

It can be accounted for heterogeneity, a population, or maximum variation. 

The selection of the sample that had been intended to examine the case studies. 

May establish specific comparisons to explain the reasons for the difference between the background and the individual. 

Next, O'Mahony, M. (2017) says that the sample (informants) capable of generating such data for a study because it takes into account 

the background or "setting" as appropriate. Krejcie and Daryle (2015) describe the sampling intended as "criterion-based sampling," 

which means researchers should develop criteria, principles, or standards (standard) to the units surveyed. 

 

 

The researchers used the guide by Krejcie and Morgan (in Krejcie & Daryle,2015) to perform sampling studies because the guide offers 

a systematic guide for the selection of the number of samples based on population studies. Figure 3.1 shows the correct amount of 

samples based on the total population that is appropriate and under a specific ratio. This research will be conducted within the district 

of Bagan Datuk, which was previously part of the larger Hilir Perak district, where all schools are under the management of the new 

Bagan Datuk District Education Office. Both Figure 3.2 and 3.3 show the map, which depicts the new district of Bagan Datuk. The red 

shade shows the region of Bagan Datuk. This area was originally part of the Hilir Perak district based in Teluk Intan. In January 2016, 

the community Bagan Datuk created. This small area was gazetted by Perak's state government as a full district on 15 July the same 

year. At a meeting of the Perak State Executive Council on 22 November, it was decided the community spelled Bagan Datuk, starting 

on the day the declaration of this area on 9 January 2017. A proclamation ceremony was held at Sekolah Menengah Sains Bagan Datuk 

on 9 January 2017. It was enhanced by the Sultan of Perak, Sultan Nazrin Shah Muizzuddin, son of the late Sultan Azlan Shah Al-

Maghfurlah. Also present was then, Deputy Prime Minister of Malaysia, Dato 'Seri Ahmad Zahid Hamidi, who is also the Member of 

Parliament for Bagan Datoh and Perak Menteri Besar, Dato' Seri Zambry Bin Abdul Kadir Royal. Managing the local government still 

managed Teluk Intan Municipal Council (Hassan,2017). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Shaded Region depicting District of Bagan Datuk (image courtesy of Bagan Datuk District Office Website) 
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Figure 2: District of Bagan Datuk (image courtesy of Astro Awani) 

 

A total of 67 schools fall under the jurisdiction of the Bagan Datuk District Education Officer, and The researcher decided to conduct a 

study on the Tamil national type schools under the management of the Bagan Datuk District Education Office. Three national type Tamil 

schools have been selected to conduct this study. The total population of the schools was a total of 40 teachers. The researchers refer to 

sampling standards by Krejcie and Morgan (1970) in figure 3.4 and select 136 respondents as the number of samples for this study. Out 

of the three schools, two schools are categorized as low-enrolment schools and have fewer than ten teachers per school. The purposive 

sampling allows the researcher to select eight teachers from each low-enrolment school and 26 more teachers from the remaining school. 

The teachers who are chosen for this study are teachers who teach various subjects and have attended at least one workshop related to 

the use of technology and media in the classroom. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Krejcie and Morgan(1970) Sampling Ratio 

Research Instrument  

According to Taylor and Medina (2011), the use of the questionnaire is a data collection tool that gives researchers a more objective 

perspective in line with the positivist methodology, which forms the basis of the current study. McMillan and Schumacher (2010) 

state that the use of the questionnaire is a method of data collection that provides more reliable data and shaped to strengthen the 

empirical data.  The construction of the survey for this study involved a detailed review of the various questionnaires available to 

assess how technology and media, such as games and applications, are used at school. The construction of the poll covers how each 

item is designed to meet each objective and motive of the study. Questions from the previous survey studied thoroughly before adapted 

to meet the needs of the questionnaire. In general, the inquiry is an adaptation of the survey instrument used by Bicen and 

Kocakoyun,(2018) in their study 'Perceptions of Students for Gamification Approach: Kahoot as a Case Study'. The questionnaire 

contains four sections, and Section A is the demography section to analyze the background of the respondents where there are five 

items. The goal is to learn more about the composition of respondents who responded to the survey questionnaire. Section B is known 

as the General Perception section, which consists of 32 items. Section C is for the Effectiveness of the Use of 'Kahoot,' which contains 
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23 items, and lastly, section D, which evaluates the 'Kahoot Environment,' has ten items. Students also evaluate three dimensions by 

using a 5-point Likert-type scale (completely agree, agree, indecisive, disagree, and completely disagree). An answer of "Completely 

agree" by the 

student is 

associated 

with a score of 5 

points. 

 

Reliability 

and Validity 

To identify the reliability and validity of the questionnaire was built, a pilot study was conducted, with ten respondents selected. At 

the same time, the Cronbach Alpha test was performed. The test is crucial for showing the relationship between variables and showing 

the consistency of each item in an instrument. The researcher used to scale by McMillan and Schumacher (2010), who said that 0.9 ≤ 

α is the most suitable, while 0.8 ≤ α <0.9 and 0.7 ≤ α <0.8 is a value that is still acceptable. Alpha is a test that shows the consistency 

of the items in the questionnaire. The costs were determined using the guidelines McMillan and Schumacher (2010) to demonstrate 

the power of measurement is shown in Table 3.1 below. 

 

    Data Collection Procedures 

Each study requires a systematic procedure for collecting data in this research and ensuring every step should be implemented to 

better data collection. The researchers started the process to obtain specific permission from the party. Researchers seek approval 

from the planning and review of the State Education Department. This approval is essential to demonstrate the study's validity and to 

ensure that this study has obtained permission to use the sample. It is closely linked to the validity of the study because it shows that 

respondents took part in the survey questionnaire has been implemented. Permission was obtained from the study of Educational 

Planning and Research Division (EPRD) and the Planning and Review of Education in the State Department of Education of Perak, 

where the relevant forms filled in and delivered since production proposal further study. The truth has allowed researchers to access 

all pertinent schools of the country and get a sample that matches since the start of the survey again. Next, the researchers also obtained 

permission from the administrators in the Tamil national type schools to use in each school teachers as respondents. 

Data Analysis 

The researchers use a variety of analytical methods for analyzing the data collected through questionnaires. Schabenberger and 

Gotway (2017) required the appropriate analytical techniques in the study of quantitative methods of analysis for determining the 

extent of continuity of the data collected by the survey. Thus, the process of data analysis for this study was determined based on the 

research questions. Table 3.2 below shows the breakdown of each part of the questionnaire. 

IV. RESULTS AND FINDINGS 

 

Student perceptions of the gamification method 

The responses given by students to questions about gamification are shown in Table 2. When a gamification method was used in the 

lessons together with the Kahoot application, the students answered "completely agree" to all the questions. Examination of the data 

showed that the inclusion of a gamification method increased students' interest in the classroom, and students studied more to become 

successful through the gamification method. Besides, competition in the school was found to improve student motivation and 

communication to become more successful in the classroom. Employing gamification methods in other classes was thought to be of 

likely benefit, and using a gamification method on a smartphone made the students feel better. The reward structure was thought to be 

motivating, and students improved themselves through gamification in areas that they feel deficient in by observing their achievement 

status using a blended learning method enabled the students.  

 

Table 1. Student Perceptions on Gamification Methods 

 

NO ITEM Strongly  Agree Agree Disagree 

1 Gamification method increases my interest in the lesson 38 2  

2 Students want to be more successful through gamification method 36 2 2 

3 Students compete with motivation using gamification method 37 3  

4 Students communicate more through gamification method 34 6  

5 Students prefer gamification method in other lessons 39 1  

6 Gamification methods are fun 40   

7 Group work in gamification foster collaboration 35 5  

8 Gamification improves students self-confidence 33 7  

 

No. Section  Analysis  

1. Section A: Demography Descriptives 

2. Section B: General Perception Descriptives 

3. Section C: Effectiveness of the Use of ‘Kahoot’ Descriptives 

4. Section D: Kahoot Environment’ Descriptives 
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To understand the lesson better and students felt that the gamification method was fun. Students thought that each question they correctly 

answered improved their self-confidence and helped them to become more ambitious for success. The process increased the level of 

classroom competition. The students perceive that the application could be equally successfully utilized in other lessons and that creating 

a competitive environment had the effect of increasing their interest in the experience. The degree of motivation was thought to be 

higher in crowded classes. The gamification method was felt to identify areas of the deficiency by collecting different data from 

individuals during group activities. Many researchers have found that gamification will be accustomed to an effect on the motivation 

and behaviors of people} it's been shown that individuals target one topic at intervals the assigned amount for the sport. A gamified 

competitive learning environment will increase student motivation. Research on gamification has been demonstrated that gamification 

will be a helpful and memorable tool that motivates and encourages learning and helps solve issues in totally different fields and 

communicate with different teams. Gamification renders education more pleasant by strengthening social ties, learning processes, 

specialization ability, ambition to achieve success within the competitive environments, competition, and enthusiasm of changing 

standing, whereas motivating students to resolve issues and partake in academic activities. It has also been shown that gamification will 

play a notable technological role in changing human behavior. In this study, students declared that the gamification technique rendered 

them formidable and consequently enlarged the level of classroom competition. Gamification can be used as an applicable technique 

for changing human behavior. 

 

Students Response 

 

Table 2. Students Response to the Kahoot Application 

 

NO ITEM Strongly Agree Agree Disagree 

1 Learning English is excellent. 35 5  

2 I enjoy learning English using games such as Quizizz. 36 4  

3 I would rather spend more time in my English class and less on other 

courses. 

38 2  

4 I enjoy this kind of game-based activities than those of my 

other classes. 

37 3  

5 I think my English class with games are boring. 36 4  

6 I plan to learn as much English as possible using this Quizizz. 38 2  

7 I like being placed in competition with other students in the classroom 

via a game-based method increases my motivation 

35 5  

8 I like my English class so much, and I look forward to studying 

more English in the future. 

38 2  

 

Participants had positive enthusiasm toward the Kahoot! Game in the classroom, and they also showed their satisfaction with the 

making and or creating their own game on Kahoot!. They claimed that this game would be useful not only to review the materials that 

they will present later in the classroom but also will create a fun and interactive atmosphere. This is reflected by the enthusiasm of the 

participants shown throughout the quiz. The intrinsic motivation that they experienced during the modeling was enhanced by the 

desire to win. Thus, as educators, they can use this to enhance the learning activities within the classroom and especially with the 

modern learners that they are facing. Again, this is shown by 100% of the participants present at the time of the workshop, declaring 

that they will use the application in their learning environment. 

V. CONCLUSION 

 

In this chapter, a discussion involving the research questions and data analyzed in the previous section is made concerning the more 

abstract progress in education of the newer generation. This is to create a deeper understanding of how teaching and learning continue 

to transform alongside the generation-Z to create learning more comprehensive. The future recommendations that are needed to make 

this study more feasible for a larger population are also discussed. The limitations of the study are addressed to create a more solid 

argument in coming researches related to the use of Kahoot or any other teaching and learning application that will cater to the 

improvement of education in Malaysia especially.   

 

In general, this relates very closely to the digital-native characteristics based on Posnick-Goodwin (2010). They have a deeper 

understanding and perception towards the development of technology and how it can aid them in various aspects of learning. The 

findings point out that using the application increases their motivation or makes them more interested in what is being taught to them. 

The significant potential of gamification in education is that it attracts the newer generation with more unique characteristics (Lee & 

Hammer, 2011). These characteristics could refer to the competitiveness and interactiveness created by the use of the Kahoot 

application. This is again proven in the study because 39% agree that they perceive gamification as a tool that increases their 

motivation through competition in the classroom, while 38.2% also agree. This is the advantage of the idea of gamification in 
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education itself rather than the application because Kahoot, like many other games, even board games, is all tools that create the 

concept of learning while playing. 

 

As stressed by Sebastian et al. (2011), gamification is a technique that integrates the aspects of play, stimulating and motivating 

learners and allowing the teachers to structure learning environments that are more challenging and effective at the same time. Despite 

the positive outlook, the students still have doubts about the relationship between the use of the application and educational successes 

because 48.5% are unsure about the perception that their study is more successful via gamification methods. However, 47.8% have 

agreed that it does create success in education. The focus here is on the indecisiveness that students still have towards the application 

of their learning and educational successes. This major unsureness is caused by the inconsistencies of the assessments done by 

educators as well as the education system (Veluchamy, Roy & Krishnan, 2017). The lack of coherence between what is taught and 

what is evaluated and assessed could lead to an increased rate of distrust among the students and cause students to be more unsure 

about the effectiveness of the pedagogical approaches. The point that makes gamification more acceptable by today’s generation of 

learners is how it connects the world(Hussain, Tan & Idris, 2014). It is reflected in the findings where 53.7% perceive that 

communication is more successful via gamification methods. Another 46.3% completely agree to this. Kahoot by itself offers very 

interactive ways to learners, which allows them to communicate with their friends from the next classroom, friends from a different 

school, or even friends from different countries. Medina and Hurtado (2017) found similar patterns of responses because students were 

keener on the communication that happened, for example, when scores are projected and shared. This is also related to the finding 

where 46.3% agree to want gamification methods in other lessons, which sum up how much the Kahoot application has impacted 

learners' general perceptions.   

 

A surprising finding in the study is that 28.7% disagreed that the gamification method allows them to see their achievement status and 

improve in the areas that they are weak, and 53.7% are indecisive on this perception. In comparison, only 17.6% agree that this 

perception is acceptable. This is very much related to the fact that teachers only use it as tools for entertainment in the classroom or as 

a game for breaks during long boring lessons. Muhridza, Rosli, Sirri, and Samad (2018) found that most teachers utilized games and 

tools like Kahoot for purposes to grasp the students’ interest when they are drifting apart in the classroom. Drawing on the proposed 

process of gamification by Hsin-Yuan Huang and Soman (2013), the use of applications for games in the school has to have clear 

objectives and project a severe intent. Still, students cannot see them as tools that will help them achieve better in studies when these 

processes of applying gamification are not thoroughly followed. The core purpose of any application for gamification in the classroom 

is to ensure that learning is more interesting; thus, increasing its effectiveness over time (Cugelman, 2013). The findings indicated that 

79.4% agree that lessons performed with Kahoot enable continual learning compared to learning memory in traditional classroom 

environments. This finding is crucial as it projects the functionality of the application and its right features for better or more effective 

learning. The 'Kahoot’ application is meant for recreating learning in a classroom by integrating social learning as a core aspect. This 

social learning element is the basis of the application and in gamification in theory. It will create a consolidation of learning among 

learners even as they utilize various mediums like ‘skype’ and ‘google hangouts’ and other platforms (Wilson, Calonge & Henderson, 

2016). 

 

This is also related to 40.4% who agree that Kahoot allows students to deliver more valuable content. As suggested by Piaget in 

Zicherman and Linder (2010), the cognitive stages of development propose the sensor-motor, pre-operation, concrete and formal 

stages, which are crucial in learning. This is because it involves learning using five primary senses. This is important because the 

Kahoot application does precisely that. It provides rich content that allows learners to grasp the content in different ways. Dervan 

(2014) stated this feature of the app enhances learning efficiency by providing more ways to understand a topic discussed. 

Understanding the 'Kahoot' environment is critical in the current study because it encompasses many aspects of the entire concept of 

gamification and how the features of the application take the idea to create effective teaching and learning. The purpose of games in 

the classroom as old as it has now been revived with the touch of technology, which according to Cheng et al. (2013), is a combination 

of putting actions and behaviors into graphics that will create a sense of competitiveness. The ‘Kahoot' environment itself is the 

incorporation of game mechanics, which include the points system, the level of difficulty, challenges, leader boards, and gifts. It 

creates the effect of being at the field and gives players the authority to craft the learning on their own progressively and 

independently (Buncball, 2010). The findings pointed out specific details that have made the application more preferable for teaching 

and learning. It also helps to understand how the respondents view a constructive gaming environment for better knowledge. The 

study is expected to create some implications in different areas and thus create various effects on various groups of people. In the 

education sector, any change in terms of pedagogy, especially when it is about the usage of teaching aids such as the application 

discussed in the study, there will be implications in two significant areas.   

 

Most school administrators will have to be ready to accept the technology wave in education. When it comes to 'Kahoot' in training 

and the classroom, administrators must be aware of its implications in transforming assessment strategies as well as learning as a 

whole. When it comes to learning, according to Ismaimuza (2013), the use of Kahoot will change teachers' roles; thus, school 

administrators must also change what they look for when they observe lessons. Most administrators look for common traits in the 

classroom, such as teachers who give more instructions or more homework. In this transformation towards the 21st-century education, 

administrators must know that teachers are more than mere projectors of content, but active facilitators who facilitate knowledge 
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construction (Gobena,2017). School headmasters must realize that the use of Kahoot will also transform the outlook of a traditional 

classroom, and it will create a more integrated environment both for teaching and learning. Firstly, teachers who are involved in this 

study will be implicated in a way that their awareness of Kahoot and its benefits to their students would be increased. Next, this will 

connect a deeper understanding of their roles as facilitators and guides actively involved in constructing virtual spaces that will help 

students build knowledge. Curran and Standage (2017) put forth that the use of technology does not only change the traditional role of 

a teacher but also transforms the entire student-teacher relationship in the classroom which will bring two-way communication and 

create more collaborative learning rather than one-way communication and learning which was a practice of the old class. Teachers 

need to guide each other through professional learning communities to develop a more in-depth understanding of Kahoot and its 

features and uses. This will help tackle the issues indicated in the findings of this study, especially in moderating the application when 

it comes to creating activities.  

 

One significant suggestion for future research would be to increase the number of respondents to expand the sample to consolidate the 

data. This is important to allow the findings to be more comprehensive. It will be more appropriate to help the ministry decide if 

Kahoot use should be widespread across all schools in Malaysia. On the other hand, in terms of methodology, future studies should be 

conducted as mixed-method studies, which will combine qualitative and quantitative data collection methods. This way, interviews 

would provide valuable input and allow the researcher to understand the in-depth emotions and attitudes involved in the use of 

applications like Kahoot for teaching and learning. A semi-structured interview and critical analysis would be appropriate to gather 

robust data about behavioral changes brought about the use of such applications in teaching and learning. This would expand the study 

to contribute more significantly to the fields of technology in education and other related areas simultaneously.   

 

Conclusively, the study has managed to pinpoint the general perceptions that students have towards the Kahoot application and its 

usage in the classroom. It has also led to understanding usage attitudes and behaviors towards the use of those applications in 

education. The research has opened up the field of study here in Malaysia and given more room for more improvements for future 

studies in the areas of understanding perceptions of use and the understanding Kahoot itself. The study has combined the features of 

Kahoot and opinions to know how effective it may be in the classroom and emphasized the roles that educators would play in creating 

a 21st-century learning environment.   
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Abstract- Mineral is very important for any country to progress and their economic wealth therefore many mines developed, open and 

underground  both  but on another hand it is affected our environment directly and indirectly both. Due to adaptation of heavy  machinery with 

increased  production of overburden thus  provocative the exist ing environmental challenges. The environmental problems increases 

due to mining activities such as Land degradation ,loss of forest and biodiversity ,Soil contamination ,Air pollution, Surface and 

ground water pollution, noise  pollution . For decreasing the problem Stakeholders and Government should aware about the Rules 

and Regulation which comes under"TheEnvironmentalProtectionAct,1986".This paper represents the assessment of environmental 

impacts of mining activity on environment such as soil erosion,  ecological disruption, air and water pollution, and health etc. and 

National Mineral Policy2019.Therefore,management of a country’s mineral resources must be closely associated with overall 

economic development, environmental protection & preservation strategies .Most countries t h ro u g h o ut  the world require some 

form of environmental impact assessment(EIA)of major  mining projects expected to have significant impact on the quality of the 

human environment, before such projects can be approved and undertaken. 

 

Index Terms- Mining, biodiversity, soil erosion, air pollution ,noise pollution, ecology, society , stakeholder, Environmental 

Protection Act,1986,environmental impact assessment ,national mineral policy,2019. 
 

 

 

I. INTRODUCTION 

Minerals are important parameter of the national economy of any country. India is fortunate  with considerable mineral r esources. 

Maximum part of land is under mining - a substantial portion of which covered by forest areas. There are about 20000 known mineral 

deposits in India and as many as 89 minerals (4 fuel, 11 metallic, 52 non metallic and 22 minor minerals) are produced worth Rs. 

73944.59 Crore. (Annual Report 2004–05, Ministry of Mines).Open cast mines as well as underground mines Both types of mines 

affected the environment .Open cast mining operations result in dumping of overburden on un mined  area which is consolidated 

and unconsolidated materials overlying the minerals ,and is required to be removed. One of the major environmental challenges is 

to manage  overburden   generated in these open cast mines which is associated with the problems of loss of topsoil, soil erosion, 

water and air pollution, noise pollution ,loss of forest and biodiversity, ecological disruption, social problems, and health etc. 

 

 
Fig. 1 

Impact on water  

a. Reduction in availability of water in the area as mining uses lot of water 

b. Removal of water bodies from the area for quarrying ,dumping. 

c. Disruption of drainage pattern. 

d. Disruption of hydrological regime, ground water regime and lowering of ground water table 

Mining related pollutant and effluent Sources: 

mining process 

explosives Industry fallout 

weathering of 
rocks 

Settlements related to 
mining communities 
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e. Pollution of surface and ground water bodies due to discharge of mine water, run off from coal stocks and 

overburden dumps especially domestic effluents rendering water unfit for domestic use and in some cases 

even for agriculture purpose. 

f. Acid mine drainage(AMD)due to presence of pyrite bands in coal seams may result in toxic/heavy metals.Toxic water includes 

the contamination of heavy metals such as lead(many mining belts of Chattisgarh and M.P.), mercury      [across the India but 

coastal city like Mumbai, Kolkata ,Karwar (in Karnataka) and North Koel(in Bihar)] are some of the  severely  affected areas 

and uranium  (Rajasthan, Jharkhand, Punjab)and other pollutants such as arsenic(Bihar, Jharkhand and West Bengal) . 

g. If  subsidence movement on the surface exceeds the safe limit for the surface water bodies, it becomes necessary to drain  them 

out. 

h. Overlying water bodies are disturbed and water from  them finds way into the underground workings .This water is required to be 

pumped out from the mine. 

i. With development of cracks upto the surface, rain water from surface finds its way underground.Theis may carry with it various 

pollutants from surface. 

j. Polluted underground water when pumped out and discharged on surface ,may result in pollution of pollution of surface water 

bodies. 

k.   Dumping of overburden should be avoided from mines in valleys or depressed tracts on the side of mined area that constitute the   

basic source of water supply either from surface or groundwater bodies (Nriagu, 1988).In Jamarkatra phosphorite mines,this  

impact is reflected as the  major  waste dumps made in the southern valley that contains the shallow groundwater and surface      

wa ter for providing water supplies.  
 

 
 

Fig. 2 The schematicdiagramshowinghowwaterqualitydeteriorateduetominingandother activities. 

 

 

Fig. 3The above photo is taken from Karnataka Lokayukta report-(2006) 
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Fig.4Thefigureshowingminingactivitiesdegradesthequalityofsurfaceand sub- surfacewater. 

 

IMPACT ON  LAND 

a. Biggest impact  of open cast is on land-almost 85%of the total adverse effect. 

b. There is massive land disturbance due to use of land for large scale excavation ,dumping of overburden, 

making industrial and service building ,roads and other infrastructure , township etc. effect is severe if it 

involves forest land ,agriculture land or inhabited land. In case of forest land, impact depends on whether it 

is degraded forest or thick forest, and whether area is supplying unique habitat, endemic or threatened 

species. Inhabited land involves displacement of people. Change in land pattern use pattern – agriculture 

land used for residential and industrial purpose-reduces agricultural production. 

c. Soil erosion and soil degradation due to  a  wide-range of  environmental unorganized activities in 

general and mining in particular have been extensively investigated and documented by scholars and 

environmental activists. 

d. Alteration in characteristic of top soil reduces fertility of land/agriculture production in the surrounding area 

due to siltation and run off from overburden dumps. 

e. Change in land use pattern due to building construction and other infrastructure development.  

f. Change in topography and drainage pattern due to subsidence. 

g. Change in effective land use created by disturbance of surface water bodies and underground regime.  

h. Discharge of polluted water on surface affect quality of top soil. (L.c.kaku,2016) 

 
 

Fig. 9 The above photo is taken from Karnataka Lokayukta report-(2006) 

 

IMPACT ON  AIR QUALITY 

a. Air pollution due to emission of gaseous pollutant(SO2,NOX,CO),suspended particulate matter and dust 

from drilling,blasting,transport of coal and overburden,crushing and screening.  
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b. Pollution from mine fires and fires in waste dumpn, including those left burning in post mining period. 

c. Auto-emissions. 

d. Emissions from soft coke bhattas and coke ovens. 

 

 

Fig. 8 The above photo is taken from Karnataka Lokayukta report-(2006) 

 
 

Fig. 7 The above photo is taken from Karnataka Lokayukta report-(2006) 

 

 

 

IMPACT ON  NOISE POLLUTION 

a. Mine exhaust air contributes SPM,CO2,NOx,SO2, and other pollutants. 

b. Diesel generating sets ,boilers etc. contributes SPM ,NOx and CO to  the ambient air. 

c. Machinery installed in shafts/inclines ,compressor houses and workshop generates noise which becomes 

ambient noise. 

d. The heavy machinery operations in the overburden handling leads to an increase in the noise levels in the nearby residential 

areas also. However, at the planning stage the proper select ion o f the dumpsite can eliminate noise impacts to the residents. 

“Noise mapping” is preferred for visualization and its propagation in the form of noise contours so that preventive measures are 

planned and implemented (ABH Publishing Corporation). Although in the Recommendations of Tenth Conference on Safety 

in Mines, noise mapping has been made mandatory in Indian mines (as per Directorate General of Mines and Safety) , still 

mining industry are not giving proper importance on producing noise maps of mines. 

IMPACT ON  ECOLOGY 

a. Clearing of vegetation from vegetation from land used for quarry ,dumping of overburden,construction of 

infrastructure. 

b. Deforestation when mine is situated in forest area. 

c. Disturbance in wild life and other fauna due to clearing of vegetation/deforestation. 

d. Noise and vibrates due to blasting and machine operations drive away animals and birds from the region.  
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e. Retardation of of growth of vegetation due to lowering of water table/disruption of waste regime,and due to 

air and water pollution. 

f. Degradation of aquatic flora and fauna due to discharge of polluted water. 

g. Development of shaft/incline complex ,infrastructure ,township etc.require clearing of the area and thereby 

drives away the fauna. 

h. Water table of the adjoining area gets lowered because of fractures created in the aquifer by underground 

mining. This has adverse effect on growth of vegetation and agricultural produce.  

i. Vegetation supporting capacityof the top soil in the tensile zone of subsiding area may be impaired. 

j. Discharge of polluted water from underground mine to surface water bodies affects their aquatic ecology.  

k. Mining is always together with environmental disorder more so, in open caste mining. Opencast mining contributes towards land 

degradation, vegetation degradation destruction of productive land in addition to effecting river flow, siltation, water pollution 

,deforestation etc. in many cases, valuable ore bodies are in forest or impending to it. This is exactly in Karnataka and 

Bellary, Sandur, Chikkanayakanahalli (Tumkur) in particular open cast mining amounts to deforestation in a big way. 

Development of infrastructural facilities for any type of mining results in destruction of trees and vegetation. 

l. The nallas ultimately change  into river or reservoir. The water pollution is caused due to increase in total solids, other minerals 

such as fluorite,mercury etc and leachates from the dumps of mines which are harmful for human health and aquatic fauna and 

flora. This results decrease the amount of dissolved oxygen of water. This activity affects the aquatic life. In surface waters, 

elevated concentrations of particulate matter in the water column can produce both chronic and acute toxic effects in fish and 

other aquatic life. 

m. Mining gas damaged the biodiversity of birds, animals, medicine plants, insects, flies, reptiles, sponges etc. According to study 

on the NEERI Report of Tumkur, Ballary, Hospet and Sandur (TBHS) region, a total of 194 plant species were recorded, out of 

this, 90 are tree species, 36 shrub species and 68 herb species.  There are 61 plant species (28 trees, 23 herbs, 10 shrubs) having 

medicinal properties found in this region. This comes out 30% of total plant species.conservation and preservation of species in 

balancing mode are most important in forest areas because each and every species is having its own ecological niche and they 

are related one or the other way in eco-system through food chain. Since the ore productionincreased more than four times 

since 1999-2000, the impact of mining has also increased accordingly on the forest, agriculture, aquaculture and human life. It 

has been observed that SDI is reducing in the areas where the mining activities are more. Continuous serial stretches of mine s 

on its hill tops in Ramdurga block, NEB block and also in other blocks have brought a sea change in the surrounding 

ecosystem. It is observed that most of the lessees are using exotic species for planting to rehabilitate the dumps and also o ther 

leased area, thereby creating monoculture and resulting to change the existing ecosystem in near future. A sizable numbers of 

wild animals comprising 16 species of mammals, 145 species of birds, 9 species of reptiles have been reported by the NEERI in  

its study during 2001-02. All these species are now at run due to noise, air, water and soil pollution generated through mining 

and related human disturbances(Pullaiah. T, 2006).  The continuous mining activities in nights have further added fuel to the 

fire to desert wild animals from the forest area. The fine dust generated due to mining activities including transportation, fall on 

the flowers, fruits, leaves etc. and inhibit setting of seeds would result to loss of biodiversity of the region(Environmental 

Geology- ecosystem protection in mining areas). 

n. Opencast mining activities changes surface of the earth. Overburden dumps are man-made habitat causing multiple 

environmental problems ranging from erosion and enhancing sediment load in receiving water bodies, dust pollution, damage to  

fragmentation of habitat and overall disturbance of ecosystem in the whole area.  
[1] Sediments deposited in layers in terrestrial ecosystems can develope many impacts associated with surface waters, ground water, 

and terrestrial ecosystems. Minerals associated with deposited sediments may depress the pH of surface runoff thereby mobilizing 
heavy metals that can infiltrate into the surrounding subsoil or can be carried away to nearby surface waters. Contaminated 
sediments may also lower the pH of soils to the extent that vegetation and suitable habitat are lost . (Journal&DailyNewsPapers) 
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Fig.6 The above photo is taken from Karnataka Lokayukta report-(2006) 

IMPACT ON  SOCIETY 

a. Displacement of people whose land is acquired. Already marginal health status of Projesct Affected 

People(PAPs) worsened by stress and trauma of moving. 

b. Loss of livelihood of people dependent on land directly or indirectly. 

c. Influx of outsiders (officers,skilled workers,contractors,small businessmen ,goenment officials),rapid 

decreases when the mine is closed.Dilutionnof ethinc culture of the area. 

d. Disturbance and health effects on local population and noise produced by blasting and crushing.  

e. The sanitation has be completely damaged  people are suffering from many diseases because of the deposition of fed dust 

everywhere. The mining area has high incidence of lung infections, heart ailments and cancer. The problem of dust during 

transportation go unachieved to as there are no basic standards fixed and action can be taken according to Karnataka State 

Pollution Control Board environment officers. Peoples are suffering from epidemic diseases due to mining activities. Pure 

drinking water, pure air, pure clean food has become a rare thing. The environment has missing its balance. 

f. Urbanization (well organized township,market places) when mining activity is on and leaving behind 

remnants when mining ends. 

g. Danger tolife and property in post mining period. Rise in aspirations of society.  

h. Settlements near to the overburden dump sites are prone to the risk of mud sliding from the dumps in the case of slope failure in 

mine area. In that situation the entire muck etc. enters in the settlement and affect in many ways . This was the case happened in 

Chilkad and Basti, nearby Khadia overburden dumps. In the mean time a channel has been constructed through the Basti to drain 

run-off water successfully. 

h. Impact on the labour-Intensity nature of India’s mining industry. Which is going on to continue as such, with further   

intensification despite mechanization efforts and leads for serious and sincere efforts in this vital field of environmental 

problem. Important factors that affect the health of workers in this regard are- 

a. Generation of dust more particularly irrespirable dust. 

b. Workplace environment and conditions. 

c. Noise and vibrations, the later particularly hand-transmitted. 

Investigations on this subject by CMRs (Central Mineral Resources) in some coal mines and industrial areas of Jharia and 

Raniganj coal fields have revealed that 19-20% of population is suffering from respiratory diseases (Silicosis) and 23.25% from 

gastro-intestinal problems. Diseases like malaria pneumonia, tuberculosis, fever etc account for another 16%. (R.N.Trivedi - 

2001) 

 i.  Loss of common property resources-Common property resources (CPRs) broadly speaking, are the resources accessible to the 

whole community of a village and to which no individual has exclusive property right. In the dry regions of India, they inclu de 

village pastures, community forests, wastelands, common threshing grounds, waste dumping places, watershed-drainages, village 

ponds, tanks, rivers/rivulets and river beds.The mine owners and middle man have destroyed the property and resources of many  

people. They have acquired community land and tanks. This has caused lot of inconvenience to the public. Water is not collected 

in the tanks now, even water collected in the tanks is polluted because of the collection of dust on the surface. Forests are  destroyed 

to bring forth deserts. (Campaigs) 

Decline of CPRs can take three forms: 

a. Physical loss of resources such as the submission of grazing land in a newly constructed irrigation dam or area of CPR 

covered by roads and buildings. 
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b. Deterioration of physical productivity of resources as revealed by degradation of pastures or forest lands. 

c. Reassignment of usage and property rights as indicated by transfer of CPR lands to private ownership.(Benny 
joseph,2006) 

 

WATER POLLUTION RULES AND REGULATION 
The Water (Prevention and Control of Pollution) Act was enacted in 1974 to provide for the pre v e n t i o n and control of water 

pollution, and for the maintaining or restoring of wholesomeness o f w at e r i n t h e country.  The Act was amended in 1988. The 

Water (Prevention and Control of Pollution) Act was enacted  in 1977,  to provide  for the  recovery  and collection of a ces s 

on water consumed by persons operating and carrying on certain types of industrial activities. This cess is collected with a 

view to increase the resources of the Central Board and the State Boards for the prevention and control of water pollution 

constituted under the Water (Prevention and Control of Pollution) Act, 1974. The Act was last amended in 2003. 

NATIONAL MINERAL POLICY 2019:- 

The National Mineral Policy 2019 includes provisions which will give boost to mining sector such as- 

a. Introduction of Right of First Refusal for RP/PL holders, 

b. Encouraging the private sector to take up exploration, 

c. Transfer of mining leases and creation of dedicated mineral corridors to boost private sector mining areas. 

d. The 2019 Policy proposes to grant status of industry to mining activity to boost financing of mining for private sector. 

e. It also mentions that Long term import export policy for mineral will help private sector in better planning and stability. 

f. The Policy also mentions to make efforts to harmonize taxes, levies & royalty with world benchmarks to help private sector. 

THE ENVIRONMENT PROTECTION ACT,  1986 :  

The Environment Protection Act, 1986 (the "Environment Act") provides for the protection and improvement of environment and 

matters connected with under Article 253 of the Constitution. Th e act was established at the United Nations Conference on the 

Human Environment held at Stock h o l m i n June, 1972. In which India participated, to take appropriates steps for the protection and 

impro v e m en t of environment. Power of Central Government to take measures, Protect and improve environment, appointment 

of officers and their powers and function, Powers t o give direction, made rules to regulat e environmental pollution. The Environment 

Protection Act establishes the framework for studying, planning and implementing long-term requirements of environmental safety 

and laying down a system of speedy and adequate response to situations threatening the environment. It is an umbrella legislation 

designed to provide a framework for the coordination of central and state authorities established under the Water Act, 1974 and the 

Air Act .The term "environment" is understood in a very wide term under s 2(a) of the Environment Act. It includes water, air and 

land as well as the interrelationship which exists between water, air and land, and human beings, other living creatures, plants, micro-

organisms and property .Under the Environment Act, the Central Government is empowered to take measures necessary to protect and 

improve the quality of environment by setting standards for emissions and discharges of pollution in the atmosphere by any person 

carrying on an industry or activity; regulating the location of industries; management of hazardous wastes, and protection of public 

health and welfare(Wikipedia).From time to time, the Central Government issues notifications under the Environment Act for the 

protection of ecologically-sensitive areas or issues guidelines for matters under the Environment Act for the protection of 

ecologically-sensitive areas or issues guidelines for matters under the Environment Act. 

MITIGATION MEASURE FOR CONTROLTHE IMPACT OF MINING ON ENVIRONMENT 
The use of water in mining areas is very risky. Mining activities will reliably have an i m p act o n  w at e r environment  through  

direct  or indirect  contact  of either the  surface  or groundwater.  Therefore, industries must invest in ensuring that water is not 

contaminated or where contamination d o e s o ccu r, they invest in treatment or containment within appropriate reservoirs, pipelines, 

canals or other storage facilities. Mining industries must encourage adopting practices and technologies which are environment 

friendly. 

The practice that must be followed by the industries is as follows: 

a. Resource conservation and management by scientific way with minimum waste, finding substitutes of the mineral widely 

used at  present. 

b. Proper recycling of used metals. 

c. Adoption of environmental friendly technologies. 

d. Efficient use of energy. 

e. The activities of mining adversely affects the inhabitants, their health standard being compromised, their abode endangered, 

and their means of livelihood (especially farming) jeopardized. The government at all levels should investigate the activity 

of the operator and others in this area, review/re-evaluate their EIA and appraise their activity regularly and at close 

intervals, and adequate compensation administered appropriately. 

f. It is recommended that a detailed Environmental Impact Assessment should be carried out before Quarrying License can be 

obtained from government. A task force should be set up by the government to investigate operators that are not complying 

with Code of Practice for Quarrying activities, offenders should be prosecuted. 
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g. A modality should be agreed upon by both the inhabitants, government and operator company of a proposed quarry site. 

Settlers       should be relocated and compensated appropriately. The interest of the locals should be considered objectively 

during issuance of license and monitoring activity by the government. The government task force team should include 

geologists, engineers, environmentalists, and surveyors. 

h. Environmental control technologies 

i. Using waste as raw material, 

j. Reducing the amount of waste produced through process re-engineering.( Recyling of industrial Effluents) 

k. Minimising requirement of land by proper planning of mining and associated activities.  

l. Systematic removal,storage of top soil and reuse on reclaimed land as ealy as possible. 

m. Using dust extractors with drills,crushing and screening plants.  

n. Controlling mine fire. 

o. Plan mine layout to mininmise disturbance of surface water bodies and drainage pattern.  

p. Rehabitation sites to be provided with facilities like roads, link roads, street lighting, wells, tube wells, hand pumps, 

schools, community halls, health centres, veterinary centres, shopping centre, panchayat bhawan, children park/play 

grounds and tree plantation. 

q. Restore or even improve social and economic well being of the displaced population by treating Resettlement & 

Rehabilitation as integral component of mining, dedication proper manpower & financial resources.  

r. Select equipment with minimum noise. 

s. Drastic reduction of noise and ground vibration by coal extraction by surface miners. 

t. Proper design of blasting and use of controlled blasting to minimize ground vibrations.  

II. CONCLUSION 

Mining practices caused serious environmental impacts related to water pollution, land degradation, loss of biodiversity, air 

pollution, increase in health related problems, noise pollu t io n , v i b rat i on , l an d subsidence and landslides, surface and groundwater 

pollution is one of the significant impacts of mining activity. The government should aim at providing technical support to local mine 

sta k e h o ld ers s u ch as training in facilitation and management task to local stakeholders. New  technology has to be develop ed that 

uses fewer chemicals during extraction and processing, and mine waste should regulate and turned into a non-harmful form before it 

is discharged to waste ponds.  It has to be mandatory for all mining activities taking place, at both at large and small scale, to submit 

true environmental impact assessmen t report to get mine license. Government should strictly implement the act "The Environmental 

Protection Act,1986" to all mine sector and should appoint inspection officer to check whether the mine holder following the act or not. 

At the outset, National Mineral Policy,2019 is to be effectively fo ll ow ed by all the stake holders of the society. 

REFERENCES 

[2] Annual Report.2004-05&2018-19.MinistryofMines,Govt.ofIndia. 

[3] Nriagu, J.O and Pacyna J.M. 1988. Quantitative assessment of worldwide contamination of air, water and soils by trace metals. Nature. 333: 134-139. 

[4] Agarwal.S.K, 2005, Noise Pollution, ABH Publishing Corporation, New Delhi-002 

[5] Benny joseph,2006,Environmentalstudies,TataMcGraw HillPublishingCampaigns;kudremukhbetrayed:TheKIDCL,MiningSaga, Karnataka,08-2010. 

[6] Journal&DailyNewsPapers. 

[7] Trivedi .R.N,2001,  AtextbookofEnvironmental Science, Anmol Publishers, New Delhi. 

[8] Rekha Ghosh, Chatterjee,2004, Environmental Geology- ecosystem protection in mining areas, Capital Publishing Company, 7/28, Mahaveer Street, Ansari 
Road, Daryganj, New Delhi-0001. 

[9] Campaigs;Kudremukhbetrayed:TheKIDCL,MiningSaga,Karnataka,August.2000. 

[10] The Environment(Protection)Act,1986,MinistryofEnvironment&Forests. 

[11] NationalMineralPolicy2019 

[12] Wikipedia 

[13] Pullaiah. T, 2006, Biodiversity in India, Vol-IV Regency Publication, New Delhi 

[14] Environmental law in india by vinay vaish 

[15] L.c.kaku,2016,Mine management,legislation and genral safety 

 

AUTHORS 

 Krishna khobragade, M.Sc. geology, assistant professor in sardar patel university,khobragadekrishna0@gmail.com 

  

 

 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10191
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020              792 
ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10192   www.ijsrp.org 

The Financial Reforms (Interest Rate) And Financial 

Performance in Nigeria and Ghana 

Omisope Sunday J., Dr. Ajibade Ayodeji T. 

 
* 1 Post graduate, Department of Accounting, Babcock University, Ilishan Remo, Ogun State, Nigeria; Omisun@yahoo.com  

**2 Department of Accounting, Babcock University, Ilishan Remo, Ogun State , Nigeria  

 

DOI: 10.29322/IJSRP.10.05.2020.p10192  

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10192 

 
Abstract- This study examine the effect of financial reforms on 

financial performance  through interest rate  with the proxy of 

deposit and lending interest rate and returns on asset for financial 

performance in Nigeria and Ghana. The principal objective of the 

study is to determined the effect  of  interest rate on  commercial 

banks financial performance in Nigeria and Ghana.  

          Expost facto design and secondary data was employed for 

the purpose of this study, through the selected banks annual 

financial reports. Five common commercial banks were selected 

in Nigeria and Ghana between the period of 2012 -2017. 

(6years).  

In an attempt to test the significance of the construct the study 

used regression statistics  and  the result of  showed a positive 

significant effect of interest rate on financial performance of the 

selected banks in  Nigeria while in Ghana all hypothesis were 

significant except  lending interest rate(p>0.05).  

          The study concluded that an effective interest rate reform 

should be a regulatory imperative for a sustainable banking 

industry as  joint deposit and lending interest rate had significant 

impact on financial performance in Nigerian and Ghana. It is 

therefore recommended that, management of banks should 

safeguard borrowers from exploitation by commercial banks and 

beefing up the capital in line with regulatory authorities. 

 

Index Terms- Financial Performance, Lending interest, Deposit 

interest, Interest  Reforms, 

 

I. INTRODUCTION 

iverse economy sectors exercise reformation to improve 

their system and foster their operational performance,  

banking sector inclusive. Financial reforms enhances the banking 

sector intermediation role towards achieving efficiency because, 

it focuses mainly on restructuring financial sectors,  institutions 

and markets through various policy measures. (Anyanwu, 2010).  

Basically,  Financial reform aims at  increasing  the size, improve 

the efficiency and raise the diversity of the financial system in an 

economy. 

          The financial  reforms began in 1983 in Ghana and started 

in 1987 in Nigeria through Economic  Recovery Programme 

(ERS)  and Structural Adoption programme (SAP) respectively . 

This measures  is to promote fiscal discipline, achieving 

efficiency and enhancing financial strength in all financial 

sectors in an economy ( Lyndon  & Oshiobugie, 2018).  

          Specifically, reforms were made in most countries on trade 

and exchange system and other wide-ranging measures such as  

exchange rate , interest rate , monetary policy, and capital market 

reforms in  liberalisation and deregulation of many economic 

activities. However, with  these  dimensions interest rate 

liberalization reforms has been the main focus of this study in 

Nigeria and Ghana.  

          Interest rate liberalization leads to financial development 

and  economic growth. (McKinnon, 1973). It was believed that 

low interest rates would promote investment spending and 

economic growth in both developed and developing countries. 

(Mohlo, 1986). Low interest rate policy needs to be followed by 

most countries in order to encourage investment and protect 

young borrowers, by fixing up a minimum savings rates for all 

deposit, minimum lending and monetary policy rates for 

commercial banks and non bank financial institution. This  form 

an independence proxy for this findings. 

          In West African, financial sector is predominated by 

commercial banks and any failure in the sector has a grave 

consequence on the economic growth and development, 

indifferently any bankruptcy that could happen in the sector has a 

contagion effect that can lead to bank ruins, crises and bring 

overall financial crisis and economic tribulations (IMF, 2001) .  

          Therefore, decisions on interest rate  could either spell 

doom or boost the financial system and the economy as a whole. 

Financial and accounting reports employ various measures for 

profitability or performances, few of it are returns on Equity 

(ROE), returns on Investment (ROI) , Liquidity (LIQ) and return 

on Asset (ROA) et.c . (Aziz, 2014) 

          Financial performance identifies the financial strengths and 

weakness of the firm by properly establishing the relationship 

between the financial indicators (Irungu, 2013). With various 

performance proxy, this study prefer  return on asset (ROA) as 

the dependent variable to measure financial performance of the 

selected commercial banks in Nigeria and Ghana, because it  

shows how well a company controls its costs and utilizes its 

resources. 

 

II. STATEMENT OF PROBLEM  

          Reformation built efficiency, and most developed financial 

sector encourages economic growth and development. 

Unfortunately, most banks earnings, loans and credits  were 

repress as a result of  low level of savings or deposit caused by 

D 
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in-stability of   exchange  and interest rate regulation. A rise in 

interest rate will avoid borrowing, this in turn will affect bank 

performance and vice versa in an economy (Bekaert,1998). 

Banking efficiency fosters economic growth while its 

inefficiency promote restrain as a result of  low level of savings 

(Blum, et al, 2002)  therefore, this study hunt out to  investigate 

the effect of financial reforms (interest rate) on financial 

performance of five selected commercial banks in Nigeria and 

Ghana. 

          The broad objective of this study was to examine the 

impact of financial reforms (Interest rate) on financial 

performance of Nigerian and Ghana. Specifically, it sought to: 

  identify the extent of flow of the selected  interest rate  

( lending, and deposit interest rate from 2012 to 2017) 

on  selected commercial bank   

  show the extent of effect of selected interest rate on 

financial performance from 2012 to 2017  on selected 

commercial banks.  

 show the significant effect of the selected interest rate 

on financial performance of the selected commercial 

banks  

 indicate the joint significant effect of the selected 

interest rate on financial performance of the selected 

banks  

 

Research Question  

 what is  the flow of the selected interest rate in Nigeria 

and Ghana between  2012 to 2017 

 to what extent had deposit interest rate affect financial 

performance on selected commercial banks in Nigeria 

and Ghana. 

 to what extent had lending interest rate affect financial 

performance on  selected commercial banks in Nigeria 

and Ghana 

 to what extent have  joint selected interest rate affect 

financial performance of the on  selected commercial 

banks in Nigeria and Ghana  

Research Hypothesis  

 H01: There is no significant effect of deposit interest 

rate on financial performance. 

 H02: There is no significant effect of  lending interest 

rate on financial performance. 

 H03: There is no significant effect of  the joint selected 

interest rate on financial performance of the selected 

commercial banks in Nigeria and Ghana. 

 

III. LITERATURE REVIEW 

Conceptual Review 

          Financial performance reflected by financial reports is one 

of the determinant to level of investment. Maintaining and 

improving financial performance is such a great requirement so 

that the stocks will exist and be interested by any investors 

(Rosikah, Prananingrum, Musthalib, Azis, & Rohansyah, 2018), 

performance of banks gives direction to shareholders in their 

decision making (Panayiotis, 2006).  

          Financial performance identifying the financial strengths 

and weakness of the firm by properly establishing the 

relationship between the proxy in balance sheet and profit and 

loss account statements to ascertain an organization position, 

performance and prospects (Irungu, 2013) 

          Banks performance can be split between those that are 

internal and those that are external. Internal determinants are also 

sometimes called microeconomic determinants or inherent 

performance, while external determinants are variables that 

reflect economic and legal environment in which the bank 

operates. (Nassreddine, Fatma, & Anis, 2013). 

          Adequate management of capital in banking sector would 

devise an opportunity for better standards to affects banking 

performances (Olalekan & Adeyinka, 2013). 

Oje and  Oladele, (2017) found  that, reforms in Nigeria banking 

sector were precipitated by banking crisis arising from highly 

undercapitalization deposit taking banks; weakness in regulatory 

and supervisory framework; weak management practices and the 

tolerance of deficiencies in the corporate governance behaviour 

of banks would affect the performance of the sectors   

          Globally, 2010 Basle committee determined the least 

capital adequacy ratio to be eight percent (8%) of banks credit 

taken as the bench mark for measuring the capital adequacy to  

assure their sustainability in the sector. (CBN, 2010)  

          Financial performance can be measured using the 

following techniques; operating income, earning before interest 

and taxes, net asset value, return on assets, returns on equity, 

returns on investment  liquidity et.c  (Gilchris, 2013). Return on 

Assets formula looks at the ability of a company to utilize its 

assets to gain a net profit, this to us is a better measure of a 

bank’s survival than return on earnings  (Kiarie, 2011).   

          It gives an idea on  how efficient management uses  its 

assets to generate earnings. (Etale & Bingilar, 2016). For any 

bank performance  Returns on assets rely on banks policy 

decisions as well as uncontrollable factors relating to the 

economy and government regulations. Many regulators believe 

return on assets is the best measure of bank efficiency (Hassan & 

Bashir, 2003) 

Financial policy reforms imply changes, re-organization, 

restructuring, re-shaping and overhauling of the financial system 

to get rid of imperfections and possible distortions affecting 

smooth operation and performance of the system. (Akpan, 2012). 

It comprises of interest rate reform, banking sector reform, 

liquidity reform et.c 

          Interest rates influence bank earnings through net interest 

margins/ net interest income which is a driving force to bank 

earnings and performance (Hayes, 2013). Increase interest rate 

can result in plodding economic growth and development due to  

high capital costs and defaults by individuals and firms who 

borrow from banks (Papa, 2014).   

          Financial sector reforms engage suitable indicators to track 

the progress of financial sector. This  comprises the behaviour of 

an interest rate such as lending rate, savings and deposit and 

monetary policy rate,  (they  are the reward paid by a borrower 

(debtor) to a lender (creditor) for the use of money for a period 

and they are expressed in a percentage, per annum (pa) to make 

them comparable) positive rates of interest on deposit, and loans 

indicate progress in the implementation of the reforms because 

the interest rate spread between the lending and deposit rates also 

shows the efficiency of the banking system  (Johnston & 

Pazarbasiouglu, 1997) while high interest rate invite the opposite. 
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In African countries most  indigenous banks were unable to 

participate in large transactions, such as the Tema port 

expansion, and were reluctant to support small and medium-sized 

enterprises (SMEs). They claim that large projects are structured 

and financed by foreign-owned commercial banks and bilateral 

and multilateral development finance institutions.( African 

report, 2019). Therefore, policy with high interest rate means that 

the other financial institution will have to charge high because 

they are all profit oriented. (Giovanni, 2006). 

          However, for banks to meet her customer obligations at all 

times bank capitalisation needs to be efficiently managed, better 

funding must be provided for the banking lending activities and 

ensure quality asset management. (Soludo, 2004)  

          In Nigeria, since the inception of interest rates deregulation 

in 1986, the government has pursued a market-determined 

interest rate regime, which does not permit a direct state 

intervention in the general direction of the economy (Adebiyi 

and Babatope, 2004) 

          In Ghana, Monetary policy rate  was slashed by 150 basis 

points to 14.50%, this  brought the rate to the lowest point since 

May 2012, this was chiefly driven by mounting fears of a marked 

economic slowdown due to the fast-spreading pandemic and 

came against the backdrop of easing inflationary pressures. 

Moreso, March 2019 Nigeria reduced her Monetary Policy Rate 

(MPR) by 500 basis points to 13.5 per cent from 14 per cent. It is 

on record that the rates had remained at 14 per cent since July 

2016, a period over two years with repress.(Chizea, 2019) 

          Therefore, interest rate must be positive in real terms, that 

is, it must be above the level of inflation which has just been 

reported at 11.31 per cent as at the end of February, 2019 in 

Ghana  as it continues its south bound trend which has been 

witnessed so far for many months in Nigeria (Chizea, 2019) 

 

IV. THEORETICAL REVIEW  

Classical Theory of Interest  
          According to classical theory of interest as the savings-

investment theory, propounded by Keynes (1960). It stated that 

on the general equilibrium theory, the rate of interest is 

determined by the intersection of demand for and supply of 

capital which agreed with Caplan (2000). This theory was 

critiques as it assumed all level of income to be constant, which 

changes with a little change in investment. Also this theory sees 

savings and investment as interring dependent, but investments 

changes, likewise income too which lead to changes in savings. 

(kumar, 2017)  

          However,  Fredman (1991) explains that the saving and 

investment are the two real factors determining the rate of 

interest.  

 

Loan Pricing Theory  
          This theory was propounded by professors Fischer Black 

and Myron Scholes  in 1973.  The theory provided a powerful 

insights into the analysis of a variety of financial instruments and 

problems. This approaches have been applied to the valuation of 

corporate equity or debt, and capital investment (Satyajit, 1985).  

This approach agreed that Banks cannot always set high interest 

rates. Banks should consider adverse selection and moral hazard 

because it is difficult to determine the borrower type at the start 

of the banking relationship (Stiglitz and Weiss, 1981). If interest 

rates are too high, it might cause adverse selection problems 

because only high risk borrowers are willing to borrow. Once 

they receive the loans they may develop moral hazard behavior 

since they are likely to take highly risky projects (Chodecai, 

2004) 

 

V. RATIONAL EXPECTATIONS THEORY OF INTEREST RATES  

          This theory  was proposed by John Muth in 1961. He used 

this approach to describe an outcome which depends partly on 

people expectation. This is based on the idea that people 

formulate expectations based on all the information that is 

available in the market. It holds that the best estimation for future 

interest rates is the current spot rate and that changes in interest 

rates are primary due to unexpected information or changes in 

economic factors. The limiting factors of rational expectation 

theory are mostly related to the difficulty in gathering 

information and understanding how the public uses its 

information to form its expectation (Caplan, 2000). If interest 

rate rise, it will avoid borrowing, and this in turn will affect bank 

performance and vice versa due to the little information they 

heard. (Bekaert,1998) 

 

VI. EMPIRICAL REVIEW  

          Banks profitability determinants focuses on  returns on 

assets, equity and the net interest margin as measures of 

performance (Govori, 2013).  

          Dziobek and Pazarbasioglu (1997), opined after studying 

the experience of 24 countries, argued and found evidence that, 

after the onset of bank restructuring programs, bank performance 

improves a decline in the following indicators: Non-performing 

loans/ total loans, loan loss provisions/total loans, and operating 

expenses/total assets. Gilchris, (2013) who stated  that although it 

is difficult to determine the direction of the relationship between 

interest rates and profitability, studies confirm that interest rates 

instability affects Commercial Banks’ financial performance. 

Indifferently, Keynes (2006) found that  Inflation and 

inflationary expectations can press interest rate upward which 

affects lending rates resulting to reduce credit demand and 

lending ability of Commercial Banks and in Ghana it was proved 

that  low interest rates would promote investment and spending. 

          A rise in interest rate will avoid borrowing, this in turn will 

affect bank performance and vice versa (Bekaert,1998).  Banking 

efficiency which will result in economic growth is hindered in 

the depressed financial system by low level of savings caused by 

interest rate regulation, instability of exchange rate. (Blum et al, 

2002).  Ngugi (2004) explained that low interest rates and small 

spread promote economic growth in big ways hence encouraged. 

Inflation and inflationary expectations can press interest rate 

upward which affects lending rates resulting to reduce credit 

demand and lending ability of Commercial Banks (Keynes, 

2006). A reduction in the lending rate to investors so as to 

encourage investors to borrow more and increase investment 

(Ojima & Fabian) 

          Garza-Garcia (2011) analysed the determinants of bank 

performance in the Mexican banking sector for 2001-2009. The 
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results of the study indicate that the lagged performance variable 

is positive and significant, which shows the tendency of bank 

profits to persist over time. Hoffmann (2011) examined the 

determinants of the profitability of US banks during the period 

1995-2007. Contrary to Garza-Garcia (2011), their findings 

document a negative link between the capital ratio and the 

profitability, which supports the notion that banks are operating 

over-cautiously and ignoring potentially profitable trading 

opportunities. They also find a significant negative relationship 

between the size of the bank and its profitability. Thus a bank 

can take advantage of the scale economies at a low asset size 

level, but these scale economies become exhausted as the bank’s 

size increases 

Ayanda et al. (2013) looked at the determinants of profitability in 

the Nigerian banking industry from 1980 to 2010. Applying the 

econometric analysis of co-integration and error correction 

techniques, they found capital adequacy and credit risk to be 

statistically significant and negatively related to profitability of 

loans. Efficiency management – which shows banks’ ability to 

manage their cost in order to boost their profits – was, however, 

found to be positively related to net interest margin. For the 

external or macroeconomic variables, they found broad money 

supply growth rate to be a significant driver both in the long run 

and in the short run. 

          Ahokpossi (2013) examined the determinants of bank 

interest margins in sub-Saharan African countries and found 

market concentration, bank inefficiency, equity and credit risk to 

be positively associated with interest margins. Liquidity ratio 

was negatively and significantly related to interest margins. 

Macroeconomic variables’ relationship with bank performance in 

the study however appeared mixed. While inflation was 

positively related to interest margins, no evidence of significant 

relationship was found between economic growth and interest 

margins 

VII. GAPS OF THE STUDY 

          A healthy and strong economy depends on a sound, stable, 

robust, and modern financial system (Okpara, 2011) . However, 

Most researches had been conducted  on financial reforms and 

financial performance but very few had specifically reviewed 

financial reforms with regards to interest rate extensively like 

Gilchris, (2013) who stated  that although it is difficult to 

determine the direction of the relationship between interest rates 

and profitability, studies confirm that interest rates instability 

affects Commercial Banks’ financial performance. Indifferently, 

Keynes (2006) found that  Inflation and inflationary expectations 

can press interest rate upward which affects lending rates 

resulting to reduce credit demand and lending ability of 

Commercial Banks and in Ghana it was proved that low interest 

rates would promote investment and spending (African report, 

2019) In light of this, no study had reviewed specifically the 

effect of different interest rate  such as savings or deposits rate, 

and lending rate, on financial performance of banks in two West 

African  countries. This vacuum of studies will be the finding 

which the researcher intend to fill 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Conceptual model, 2020 

 

 

VIII. METHODOLOGY 

Research Design  

         The research employed the uses of ex- post facto research 

design. Ex- post facto research design is a consistently collection 

of data to explain and predict a given situation. It deals with  time 

series data (2012-2017). In view of this, the analysis of the data 

set gathered were presented using two approaches, descriptive  

approach  and inferential (Regression analysis) for the test of  

hypothesis. 

 

Population of the Study  

         The population of this research work comprises of 

commercial banks in Nigeria and Ghana. Nigeria has twenty-five 

while Ghana has twenty-four commercial banks making a total of 

forty-nine banks. These banks are listed in table 7 
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Sample Size and techniques  

         In promotion for statistical efficiency, a non-probabilistic 

sampling technique of purposive sampling was employed to 

select  the common banks between the two countries. Five 

commercial banks were found common and had been operating 

for the past nine years as a standing criteria for the selection. 

These banks are; Fidelity bank, Eco bank, Guarantee Trust Bank, 

Zenith bank and United African Bank.  

 

Data Collection and method of analysis  

         The study will use secondary data and utilized panel data 

which will consist of time series and cross sections from 2012 to 

2017. The data for all the variables in the study were extracted 

from published annual reports and financial statements of the 

selected banks in Nigerian and Ghana covering the period from 

2012 to 2017 (6years). Descriptive statistics (mean, standard 

deviation, kurtosis et.c ) and inferential statistics (regression 

analysis) were the method used for the analyses. 

 

Definition of Variables  

         Return on Assets Return on assets is a standard measure of 

bank performance obtained by dividing net profits after tax by 

total assets. The numerator can be either before- or after tax 

profits. It gives management and shareholders a sense of how 

well the available resources are being utilized. ROA= Net Profit 

after Tax / Total Assets 

         Lending rates:  A depository corporations rate that usually 

meets the short- and medium-term financing needs of the private 

sector. This rate is normally differentiated according to 

creditworthiness of borrowers and objectives of financing. The 

latest value for Lending interest rate (%) in Nigeria was 16.90 as 

of 2018. Over the past 48 years, the value for this indicator has 

fluctuated between 31.65 in 1993 and 6.00 in 1977. (IMF, 2020) 

          Savings Deposit Rate: The savings deposit rate is the 

amount paid by banks for funds withdrawable after giving seven 

days’ notice. This restriction is, however, seldomly applied 

(Anyanwu, 2010). The value for Deposit interest rate (%) in 

Nigeria was 9.70 as of 2018, Over the past 48 years this indicator 

reached a maximum value of 23.24 in 1993 and a minimum 

value of 2.67 in 1976( IMF, 2020) 

 

Model specification  

         To achieve the objective of this study, a regression model 

was used to determine the effect of  selected interest rate on 

financial performance 

The following models were stated to guide the test of hypothesis: 

ROA= f(DIR)…………equation 1 

ROA= f(LIR)………….equation 2 

ROA=f(DIR, LIR, MPR) equation 3 

Equation  above is specified as an econometric model below 

ROAit= β0 + β1DIRit+µit 

ROAit= β0 + β2LIRit+µit 

ROAit= β0 + β1DIRit + β2LIRit+µit 

Where: 

ROA= Return on Asset 

DIR=Deposit Interest Rate 

LIR= Lending Interest Rate 

µ =Error Term 

t=the period of study (2010-2018) 

i= the firms under study 

 

         β0 is the constant, and β1- β2 coefficients of the independent 

variables of the model stated above which captures the impact of 

the changes in each independent variable on the dependent 

variable (ROA). µ is the error term which signify the 

unexplained variation in the model 

 

Table 1: A priori expectation 

 

S/N Coefficients  Expected 

1 Β1 + 

2 Β2 + 

 

Source: Researchers field survey, 2020 

Furthermore, it was expected that the coefficients of the 

dependent and independent variable be β1- β2 > 0 

 

IX. RESULTS 

         The tables 2 and 3 show the summary of the average results 

for the commercial  banks. The tables clearly highlight interest 

reform situation for the various performance ratios of the 

selected banks following the six years. These results show a 

trend analysis of both Lending, deposit interest rate and their 

performance through returns on Asset (ROA) from 2012 to 2017 

of the five selected commercial banks in two popular countries in 

West African (Ghana and Nigeria). From tables 2 and 3; the 

following observations are made: 

         In 2012, Nigeria Guarantee trust bank had the highest rate 

of interest 11.2% and 16.7% (Deposit and Lending 

respectively)still,  it had the highest returns  for the period. This 

was as a result of incorporated incentives and their marketing 

strategies adopted to convince their customers. Although it was 

reduced in 2013 from 11.2% to 9.4%, 13.6% from 16.7% and the 

returns reduces by 0.7%. 

         However, in 2017 UBA bank increases her deposit rate by 

0.8% making 7.2% and Lending rate by 0.6% to make 12.4% 

lending rate their return was reduced from 2.1 to 1.9. Meanwhile 

fidelity increases her rate too and her returns was increased from 

8.1 to 8.7. Moreso, 2017 as ECO bank had the highest returns 

from 4.2 to 6.7 due to her reduction in both deposit interest rate 

of 7.2 to 5.8 and lending rate from 10.4% to 8.8% while 

Guarantee trust bank reduces her deposit rate from 9.3 to 4.7 but 

increases her lending interest rate from 12.3% to 17.0% which 

yielded a little percent of increase in returns for the past 6years. 

          Nevertheless, this table showed that the fluctuation of the 

interest rate slated decreases in the returns except in 2017 when 

most selected commercial banks of had the high returns than 

ever. This implied that, the lower the interest rate,  high the 

financial performance.  

         In Ghana, Guarantee trust bank had the highest returns 

except on 2015 when ECO bank  0.3% more returns than GT 

bank but in 2017 United Bank of African in Ghana  reduces her 

lending rate had better 3.6% returns more than ever. 
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         Table 3 and figure 2 shows descriptive statistics of all the 

variable of interest in order to have a good statistical view of the 

variables. The descriptive statistics for the flow of interest  rate –

proxies by Lending (LIR) and Deposit (DIR) Interest rate 

revealed the mean of the variable as Deposit interest rate,  

Nigeria =7.1%, for Ghana 10.1%, likewise  lending interest rate 

as =10.4% and 20.9% for Nigeria and Ghana respectively. This  

represent the average data for the selected banks in Nigeria and 

Ghana from 2012 to 2017. The max and min values are (In 

Nigeria DIR : 3.7 and 11.2; LIR= 6 and 17 respectively. In 

Performance (ROA), Nigeria had a fairly symmetric Skewness 

(Sk=0.72) but  had highly skewed symmetric performance in 

Ghana (Sk=3.31). The value of ROA is more than zero (0.72) 

and her kurkosis was found negative since it less than three (3) (-

0.05) while in Ghana, her skewness and kurtosis are (3.31 and -

0.203 respectively). Negative kurktosis (platykurtic). This 

buttresses less than normality in the financial performance of the 

two countries. 

Test of hypotheses  

Research question two : to what extent had deposit interest 

rate affect financial performance on selected commercial 

banks in Nigeria and Ghana 

 

Hypothesis one H0: There is no significant effect between 

deposit interest rate on selected commercial banks financial 

performance in Nigeria and Ghana 

  

         Table 4 indicates the deposit Interest rate Reforms show 

that it contributed positively to the banking financial 

performance up to the tune of (0.039 < 0.05) in Nigeria and 

(0.010< 0.05 in Ghana) this was statistically significant at 5% 

level. The constant (c) was positively signed and statistically 

significant implying continual effect of reforms at enhancing 

banking performance in Nigeria and Ghana. Further, the R2 

statistic of 0.143 in Nigeria and 0.213 in Ghana implied that the 

model accounts for 14.3% and 21.3% in Nigeria and Ghana 

respectively are of the total variation in the bank performance; 

and that the model is jointly significant at 5%, as shown by both 

the F-statistic and the probability of F-statistic values of 

(NG=4.669; GH=7.476 and NG= 0.039; GH =0.010) 

respectively. Therefore, with this result, there exist a significant 

effect of deposit interest rate on financial performance and null 

hypothesis is hereby rejected by this findings.   

 

Hypothesis two: 

Research question three: To what extent had lending interest 

rate affect financial performance on  selected commercial 

banks in Nigeria and Ghana 

 

Hypothesis two: H0 There is no significant effect between 

lending interest rate on financial performance 

 

         Table 5 tested the effect of lending interest rate (LIR) on 

Return on Asset (ROA) in Nigeria and Ghana. The result 

revealed a positive effect of LIR on ROA as can be found from 

their coefficients; for Nigeria β1= 0.629; 000 < 0.05, Ghana= 

0.070; 0.713> 0.05. 

         This effect is statistically insignificant in Ghana but 

significant in Nigeria; this can be seen by their probability value 

(NG=0.000<0.05; GH=0.713> 0.05).  Moreover, the R- square 

which is the coefficient of determination and adjusted R2 showed 

the magnitude of variations caused on ROA by lending interest 

rate in Nigeria and Ghana. Which is to be (NG=39.6%; GH = 

0.5%) This indicates that 39.6%  and 0.5% variation in ROA is 

attributed to lending interest rate in Nigeria and Ghana 

respectively while remaining 60.4% and 99.5%, were caused by 

other factors outside this model. Thus, the result indicates that in 

Nigeria lending interest rate has a significant effect compare to 

Ghana with an insignificant effect of lending interest rate on 

Return on Asset (ROA). Since ROA is one of the important 

profitability ratios, it shows that LIR  has a significant and 

insignificant effect on banks' performance in terms of ROA as a 

measure of profitability in Nigeria and Ghana respectively..  

 

Hypothesis three:  

Research question: to what extent have joint selected interest 

rate affect financial performance on  selected commercial 

banks in Nigeria and Ghana  

 

Hypothesis three H0: There is no significant effect between 

the joint selected interest rate on financial performance of 

the selected commercial banks in Nigeria and Ghana. 

 

         The results of the regression estimates in table 6 indicates 

the joint effect of interest rate (deposit and lending interest rate) 

on Return on Asset  in Nigeria and Ghana. The result shows that 

the combination of both deposit and lending interest rate in 

Nigeria and Ghana as a positive significant effect on ROA in the 

two settings. This can be revealed as seen from their coefficients. 

R-square which is the coefficient of determination and adjusted 

R2 shows the magnitude of variations caused on two variables on 

ROA. In Nigeria by these joint variables to be about 41.3% and 

in Ghana, it was almost 24.4%. This indicates that about 41.3% 

and 24.4% variations in ROA are attributed to joint interest rate 

respectively while the remaining 58.7% and 75.6% were caused 

by other factors outside this model. Furthermore, the result is 

seen to be statistically significant. In Nigeria, this is shown by 

the overall Probability of F-statistics at 0.001, lower than the 

acceptable level at 0.05,  while in Ghana it showed 0.023< 0.05. 

This shows that the interest rate in Nigeria and Ghana has a 

positive significant effect on selected banks performances for the 

selected period of time. 

 

X. DISCUSSION 

         Descriptive summary table 3 showed that the fluctuation of 

the interest rate slated decreases in the returns except in 2017 

when most selected commercial banks of had the high returns 

than ever. This implied that lower interest rate would attract high 

financial performance. This is line with a study conducted by 

Bekaert (1998)  who found that a rise in interest rate will avoid 

borrowing, this in turn will affect bank performance and vice 

versa in an economy.  

         This findings also revealed a positive significant effect of 

deposit interest rate on financial performance this correlate with 

a study led by Ngure (2014) who revealed from her study that 

interest rate have a significant  positive effect on financial 

performance of commercial banks. 
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         Moreso, The study showed a significant effect of lending 

interest in Nigeria but otherwise in Ghana. This relates with a 

study conducted by Okech (2003) who found a weak positive 

relationship between lending rates and financial performance of 

commercial banks.  

         Finding revealed a strong positive significant effect of 

interest rate on financial performance of financial institutions. 

This relate with a study conducted by Irungu (2013) who found 

the effect of interest rate spread on the performance of 

commercial banks. The study found that there is strong positive 

relationship between financial performance of commercial banks 

and interest rate spread, because it increases the cost of loans 

charged on the borrowers and regulation on interest rates.  

 

XI. CONCLUSION AND RECOMMENDATION 

Conclusion 

         The study established in the two selected country in West 

African that  the selected banks deposit interest rate affect the 

banks performance and it joint with lending interest rate would 

significantly affect their financial performance but in Ghana, 

lending interest rate had positive effect but not significant.  

Recommendation  

i. Borrowers should be Safeguard from exploitation by 

commercial banks through interest rate regulations. 

ii. Policy of income source diversification should made 

known to foster better performance among banks 

iii. Proper regulation of capital adequacy, to encourage 

lending activity and avoid liquidity  

 

Summary of findings 

         The study used secondary data covering the period from 

2012 to 2017 for analysis. The data was sourced from annual 

financial reports of all the selected commercial bank in Nigeria 

and Ghana. The researcher  sought to investigate the effect of the 

selected interest rates on the financial performance of the 

commercial banks in Nigeria and Ghana. The extracted data was 

inputed using Statistical Package for Social Sciences (SPSS v. 

21). For the analysis Descriptive statistics was used to determine 

the relationship between the variables while regression analysis 

was further used for the inferential. 

         The result show a positive significant effect of deposit 

interest rate and joint interest rate on financial performance in 

Nigeria and Ghana.  

         In Ghana lending rate had no significant effect on financial 

performance(0.713> 0.05) but significant effect on ROA in 

Nigeria (0.000< 0.05). 

 

Areas for further study   

 Further study should be focus on a longer time series, 

probably 15 to 20 years, this would clarify whether the 

observed relationship changes over the years.  

 Moreso,  macroeconomic factors and external 

environmental factors should be added to improve the 

expiatory power of the model linking interest rates to 

financial performance of commercial banks  

 

Limitation of study  

 It is important to note that he study was not without 

limitation. This findings used secondary data and was 

depend on irrespective of means of data extraction, and 

other assumption that were used in the presentation of 

the data . 

Other factors that could affect commercial banks financial 

performance are not considered 
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Table 2: Descriptive   Statistics of   Panel data of  Commercial banks in Nigeria and Ghana   2012-2017 

 

  SELECTED BANKS 

  UNITED BANK OF 

AFRICAN 

FIDELITY GUARANTEE 

TRUST 

ECO ZENITH 

N
IG

E
R

IA
 

Year  DIR LIR ROA DIR LIR RO

A 

DIR LIR RO

A 

DIR LIR ROA DIR LIR RO

A 

2012 5.2 13.3 2.4 5.1 8.2 2 11.2 16.7 5 5.6 7.3 1.4 8.1 13.4 3.9 

2013 3.7 8.5 1.5 3.8 6 0.7 9.4 13.6 4.3 6.1 8.3 0.7 8.3 12.5 3 

2014 4.8 9.4 1.7 5.9 7.9 1.2 8.6 11.1 4.2 5.4 7 1.5 8.1 9.2 2.6 

2015 6.2 12.7 2.2 7.9 9.3 1.1 9.8 11.6 3.9 6.6 8.8 0.5 8.8 9.9 2.6 

2016 6.4 10.8 2.1 7.8 8.1 0.8 9.3 12.3 4.2 7.2 10.4 4.2 8 8.7 2.7 

2017 7.2 12.4 1.9 9.2 8.7 1.4 4.7 17.0 5.1 5.8 8.8 6.7 7.5 9.9 3.2 

AVR 5.6 11.2 1.96 6.6 8 1.2 8.8 13.7 4.5 6.1 8.4 2.5 8.1 10.6 3 
MAX 7.2 13.3 2.4 9.2 9.3 2.0 11.2 17.0 11.2 7.2 10.4 6.7 8.8 13.4 3.9 
MIN 3.7 8.5 1.5 3.8 6.0 0.7 4.7 11.1 4.7 5.4 7 0.5 7.5 8.7 2.6 
SKW -0.3 -0.4 -0.19 -0.18 -1.3 0.9 -1.5 0.6 0.6 0.8 0.5 1.2 0.2 0.8 1.4 
KURT -0.6 -1.8 -1.0 -1.3 2.6 0.9 3.4 -1.9 -1.5 -3.1 0.2 0.5 1.6 -1.3 1.7 

G
H

A
N

A
 2012 5.1 13.3 2.4 7.1 31.2 2 4.3 8.5 5.7 9.9 12.1 3.9 7 16.7 3.2 

2013 4.7 10.7 1.8 8.7 12.4 2.5 4.6 10.1 5.6 10.3 12.7 4.1 12.4 19.6 5.4 

2014 4.8 9.5 1.7 10.2 12.4 2.7 11.6 19.3 5.4 12.6 13.3 5.5 14.2 23.9 4.5 

2015 10.5 24.3 2.6 12.2 12.4 3.6 10.3 15.5 4.5 13.5 21.9 4.8 13.5 28.1 3.2 

2016 12.7 20.5 3.8 11 26.6 2.1 11.6 21.5 4.8 12.1 20.7 4 9.8 25.9 4.3 
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DIR

LIR

ROA

2017 19.4 4.1 7.4 10.5 38.9 1.8 9.8 36.4 4.7 10.4 27.7 3.4 9 39.1 3.7 

AVR 9.5 19.8 3.3 9.9 22.3 2.5 8.7 18.6 5.1 11.5 18.1 4.3 10.9 25.6 4.1 

                

MAX 19.4 41.0 7.4 12.2 38.9 3.6 11.6 36.4 5.7 13.5 27.7 5.5                                                                       14. 39.1 5.5 

MIN 4.7 9.5 1.7 7.1 12.4 1.8 4.3 8.5 4.5 9.9 12.1 3.4 3.2 16.0 3.2 

SKW 1.0 1.3 1.8 -0.6 0.5 1.2 -0.8 1.2 -0 0   0.3 0.5 0.8 -0.3 0.1 0.6 

KUR 0.2 1.6 3.5 0.1 -0.8 1.3 -1.9 1.6 -2.5 -2.0 -1.3 0.3 -1.6 1.4 -0.5 

Source: Annual Financial Reports 2012-2017 
 

Table 3: Descriptive Summary for construct data pooled in Nigeria and Ghana (2012-2017) 

 

N
IG

E
R

IA
 

CONSTRUCTS  MEAN SD SKEWNESS KURKTOSIS MINIMUM MAXIMUM 

DIR 7.1 1.9 0.09 0.59 3.7 11.2 

LIV 10.4 2.7 0.82 0.36 6 17 

ROA 2.6 1.6 0.72 -0.05 0.5 6.7 

G
H

A
N

A
 

DIR 10.1 3.4 0.139 0.886 4.3 19.4 

LIV 
20.9 9.5 

0.678 
-0.447 8.5 

41 

ROA 

3.8 1.4 

3.31 

-0.203 1.7 

7.4 

Source: Annual Financial Reports 2012-2017 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Average  Flow Of Lending, Deposit  Interest  And ROA  In Five Selected   Commercial  Banks  In Nigeria And Ghana For 6years 

2012-2017 

 

Table 4: Effect of Deposit Interest rate on selected banks financial performance (ROA) in Nigeria and Ghana 

 

Model Sum of Squares Df Mean Square F Sig. 

N
IG

E
R

IA
 

Regression 9.973 1 9.973 4.669 .039
b
 

Residual 59.801 28 2.136   

Total 69.774 29    

G
H

A
N

A
 

Regression 12.294 1 12.294 7.576 .010
b
 

Residual 45.436 28 1.623   

Total 57.730 29    

      

Nigeria 

R= 0.378 

R Square = 0.143 

Adjusted R Square = 0.112 

Durbin Watson= 1.205 

Β=0.378 

Ghana  

R= 0.461 

R Square = 0.213 

Adjusted R Square = 0.185 

Durbin Watson =1.254 

β=0.461 

 

a. Dependent Variable: ROA b. Predictors: (Constant), DIR 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10192
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020              801 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10192   www.ijsrp.org 

Source: Field survey, 2020 

 

 

Table 5: Effect of Lending Interest rate on selected banks financial performance (ROA) in Nigeria and Ghana 
 

Model Sum of Squares Df Mean Square F Sig. 

N
IG

E
R

IA
 

Regression 27.616 1 27.616 18.342 .000
b
 

Residual 42.157 28 1.506   

Total 69.774 29    

G
H

A
N

A
 

Regression .284 1 .284 .138 .713
b
 

Residual 57.446 28 2.052   

Total 57.730 29    

      

Nigeria 

R= 0.629 

R Square = 0.396 

Adjusted R Square = 0.374 

Durbin Watson= 1.276 

β=0.629 

 

Ghana  

R= 0.070 

R Square = 0.005 

Adjusted R Square = -0.031 

Durbin Watson =1.379 

β=0.070 

 

a. Dependent Variable: ROA  b. Predictors: (Constant), LIR 

Source: Field survey, 2020 

 

Table 6: Joint Effect of Lending and deposit Interest rate on selected banks financial performance (ROA) in Nigeria and Ghana 

 

Model Sum of Squares Df Mean Square F Sig. 

N
IG

E
R

IA
 Regression 28.818 2 14.409 9.499 .001

b
 

Residual 40.956 27 1.517   

Total 69.774 29    

G
H

A
N

A
 

Regression 14.111 2 7.055 4.367 .023
b
 

Residual 43.619 27 1.616   

Total 57.730 29    

      

Nigeria 

R= 0.643 

R Square = 0.413 

Adjusted R Square = 0.370 

Durbin Watson= 1.384 

β; LIR=0.570, DIR=0.144 

Ghana  

R= 0.494 

R Square = 0.244 

Adjusted R Square = 0.188 

Durbin Watson =1.198 

β=LIR=-0.203; DIR= 0.561 

 

a. Dependent Variable: ROA;  b. Predictors: (Constant), DIR, LIR 
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Table 7: Commercial banks in the selected countries 

 
TABLE 7 ; LIST OF COMMERCIAL BANKS IN NIGERIA AND GHANA 

Nigeria commercial 

banks  
 Access Bank Plc 

 Fidelity Bank Plc 

 First City Monument Bank Limited 

 First Bank of Nigeria Limited 

 Guaranty Trust Bank Plc 

 Union Bank of Nigeria Plc 

 United Bank for Africa Plc 

 Zenith Bank Plc 

 Citibank Nigeria Limited 

 Ecobank Nigeria Plc 

 Heritage Banking Company Limited 

 Keystone Bank Limited 

 Polaris Bank Limited. The successor to Skye Bank Plc.
[2]
 

 Stanbic IBTC Bank Plc 

 Standard Chartered 

 Sterling Bank Plc 

 Titan Trust Bank Limited 

 Unity Bank Plc 

 Wema Bank Plc 

 

Ghana Banks   Bank Ghana Limited 

 Access Bank Ghana Limited 

 Agricultural Development Bank of Ghana 

 Bank of Africa Ghana Limited 

 CAL Bank Limited 

 Consolidated Bank Ghana Limited 

 Ecobank Ghana Limited 

 FBN Bank Ghana Limited 

 Fidelity Bank Ghana Limited 

 First Atlantic Bank Limited 

 First National Bank Ghana Limited* 

 GCB Bank Limited 

 GHL Bank Limited* 

 Guaranty Trust Bank Ghana Limited 

 National Investment Bank Limited 

 OmniBSIC Bank Ghana Limited 

 Prudential Bank Limited 

 Republic Bank Ghana Limited 

 Société Générale Ghana Limited 

 Stanbic Bank Ghana Limited 

 Standard Chartered Bank Ghana Limited 

 United Bank for Africa Ghana Limited 

 Universal Merchant Bank Limited 

 Zenith Bank Ghana Limited 

 

Source : Wikipedia,  2020 
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Abstract- The experimental material comprised 50 diverse 

genotypes of finger millet (Eleusine coracana L. Gaertn.). The 

present investigation was carried out to study the genetic 

divergence among 50 finger millet genotypes for thirteen 

quantitative characters using Mahalanobis D
2 

statistics during 

kharif, 2018 at Botany Farm, College of Agriculture, Pune 

Maharashtra (India). D
2
 statistics indicated that the genotypes 

studied were genetically diverse. The 50 genotypes of finger 

millet were grouped into five non-overlapping clusters. 

Maximum  genotypes (40) were included in cluster I followed by 

cluster II (4) and III  (4) .  Cluster IV and V were monogenotypic 

included one genotype only. D
2
 analysis revealed that, there was 

a wide diversity between the genotypes with D
2
 values ranging 

from 123.65 to 556.48. The highest D
2 

value was observed 

between the cluster II and V having genotypes KOPN-1181, 

KOPN-1182, KOPN-1178, KOPN-1168, KOPN-1174. This 

suggests that these genotypes have large source of variation and 

are useful for future breeding programme.  

 

Index Terms- Finger millet, genetic diversity, cluster analysis, 

divergence. 

 

I. INTRODUCTION 

inger millet (Eleusine coracana (L.) Gaertn.) is an 

allotetraploid (2n = 4X = 36, AABB) belonging to the family 

poaceae and the genus Eleusine. It is an annual herbaceous cereal 

crop widely grown and consumed by poor people in Africa and 

Asia. Eleusine coracana, or finger millet, is an annual 

herbaceous plant widely grown as a cereal crop in the arid and 

semiarid areas in Africa and Asia. It is commonly called nachani 

in Maharashtra and   kodo in Nepal. In Maharashtra, a type of 

flat bread is prepared using finger millet (ragi) flour.. Normally 

due to high calcium and iron content nachni is considered as 

nutritional crop. The achievement in plant breeding programme 

largely depends upon the genetic variability available in breeding 

population and the efficiency of selection technique. The 

importance of genetic diversity in plant breeding is obvious from 

results obtained in different crops. The recognition and 

measurement of such diversity, its nature and magnitude are 

beneficial, perhaps crucial to any breeding programme. This is 

particularly important in a crop like finger millet where 

hybridization is difficult, there being limited scope for making 

large number of crosses by random mating and hence, the 

information regarding the nature of genetic diversity of the 

parents to be used in the hybridization is of paramount 

importance in finger millet breeding programme.   

          Mahalanobis D
2
 statistics is a powerful tool to know the 

clustering pattern to establish the relationship between genetic 

and geographic divergence and to determine the role of different 

quantitative characters towards the maximum divergence. 

Genetic improvement through conventional breeding approaches 

depends mainly on the availability of the diverse germplasm and 

the amount of genetic variability present in the population.(Arun 

et. al 2008). A method suggested by Mahalanobis (1936) knows 

as Mahalanobis D
2
 statistics is a powerful tool for quantifying the 

divergence between two populations. Therefore, the present 

study was undertaken to assess the nature and magnitude of 

genetic divergence for yield and its component in finger millet 

 

II. MATERIAL AND METHODS 

          The experimental material consisted 50 finger millet 

genotypes collected from AICRP on Small millet, Z.A.R.S. 

Kolhapur, Maharashtra, India. The material was grown in simple 

randomized block design with three replications at Botany 

research farm, College of Agriculture Pune during kharif season. 

Total 490 mm rainfall was received within 40 rainy days during 

the season. The distribution of rainfall per meteorological weeks 

from 20
th

 to34th week was 402 mm within 30 rainy days. 

Particularly irregular, untimely, ill-distributed and inadequate 

rainfall with unfavorable climatic conditions with extreme 

variations in values of different weather parameters influences 

the growth of crop during season. All the recommended 

agronomic and cultural practices were followed for raising a 

healthy crop. Data were recorded on five randomly selected 

plants per replication of each genotype for thirteen characters 

viz., days of 50 per cent flowering, days to maturity, plant height 

(cm), number of fertile tillers per plant, length of finger, number 

of fingers per ear, ear weight per plant, fodder yield per plant (g), 

grain yield per plant (g), harvest index, protein content and iron 

content. The mean data of these five plants were utilized for the 

F 
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statistical analysis. The genetic divergence was computed using 

Mahalanobis (1936) D
2 

statistics among all the fifty genotypes. 

Based on genetic distance, all the genotypes were grouped into 

different clusters (Rao, 1952).  

 

III. RESULTS AND DISCUSSION 

          Genetic divergence as a measure of choosing potent parent 

for crossing: the success of any crossing programme depends on 

selection of parents having high expression for the economically 

important characters. Therefore diversity is the basic need of 

crop improvement programme. Among the different approaches 

of selecting parents, selection based on diversity has its own 

merit. Therefore, in the present study diversity among  different  

genotypes  was studied, which yielded  valuable information that 

could be useful in suggesting potent parents for crossing, Hays 

and Johnson (1939) and East (1936) obtained greater heterosis 

from crosses between diverse parents than those between close 

related ones. Timothy (1963) found that genetic divergence is 

one of the criteria for selecting the parents for hybridization, 

which may produce transgressive seggregants in the later 

generations. 

          In the present investigation 50 genotypes were grouped 

into V clusters. Cluster I comprised the highest number of   

fourty genotypes, followed by cluster II and III with four 

genotypes, whereas remaining all other clusters viz., IV and  V 

were solitary( Table No. 1). Kadam (2007), Dineshkumar et al, 

(2010) and Negi et al,(2017) were also reported the similar 

results 

          The calculated D
2 

values varied from 180.36 to 556.48 

(Table 2.). The lowest value was observed in between cluster I 

and IV (180.36) while, the highest value was observed between 

the cluster II and V (556.48) having genotypes KOPN-1181, 

KOPN-1182, KOPN-1168 and KOPN-1174.  

          The maximum inter cluster distance was found between 

cluster II and V (23.59), followed by cluster II and III (21.54) 

and cluster III and IV (19.15), whereas minimum inter cluster 

distance was found between cluster I and IV (13.43), followed by 

cluster I and II (13.96). Considering the intra-cluster distance, 

cluster III had maximum intra cluster distance (13.70), while 

intra-cluster distance was not found in the cluster IV and V, due 

to solitary clusters. The maximum inter cluster distance was 

found between cluster II and IV. The maximum intra cluster 

distance was observed in the cluster III suggesting that genotypes 

included in these cluster might have different genetic makeup. 

The two monogenic clusters i.e. cluster IV and V, showed zero 

intra-cluster distance. The cluster formation and cluster 

divergence are used as basis for selection of better parents for 

hybridization programme. Grouping of genotypes into five 

clusters suggested the presence of relatively wide amount of 

genetic diversity in the material under investigation. 

          The genotypes KOPN-1179 and KOPN-1174 were mono-

genotypic, which indicated wide diversity from the remaning as 

well as from each other. Thus, these genotypes have entirely 

different genetic makeup from the others. These results were 

confirmed earlier by Karad and Patil (2013), Suryanarayana et.al 

(2014) and Sahu and Pradhan (2017) in finger millet. 

          The mean performances for cluster values of thirteen 

characters are presented in Table  3. Based on mean 

performances of clusters for thirteen characters, it is revealed that 

a wide range of variability among the clusters were present for 

all the characters. A considerable inter cluster variation in respect 

of cluster was observed among the various clusters for thirteen 

characters studied. Cluster means for different characters 

indicated that none of the cluster contained genotype with all the 

desirable traits. 

          The cluster means for days to 50 per cent flowering varied 

from 59.25 (cluster II) to 86.00 (cluster V ). The remaining 

cluster means were, Cluster I (71.28) followed by cluster IV 

(76.33) and cluster III (78.08). Cluster means for days to 

maturity varied from 98.50 (cluster II ) to 131.67 (cluster V). The 

remaining cluster means were; Cluster I (108.79), cluster IV 

(115.33) and cluster III (122.42). The cluster means for number 

of fertile tillers per plant varied from 1.81 (cluster I) to 2.47 

(cluster IV). The remaining cluster means were; Cluster III 

(1.70), cluster V (1.87) and cluster II (2.00). Cluster means for 

plant height ranged from 80.70 cm (cluster III) to 92.40 cm 

(cluster IV). The remaining cluster means were; Clusters V (78.9 

cm), cluster II (89.10 cm) and cluster I (90.00 cm). Cluster 

means for length of finger ranged from 4.93 cm (cluster V) to 

7.48 cm (cluster IV). The remaining cluster means were; Cluster 

III (6.47 cm), cluster I (6.81 cm) and cluster II (7.42 cm). Cluster 

means for 1000- seed weight ranged from 6.66 g (cluster III) to 

11.36 g (cluster IV ). Cluster means for ear weight per plant 

varied from 11.87 g (cluster III) to 16.16 g (cluster IV). The 

remaining clusters were; cluster I (13.00 g), cluster II (14.35 g) 

and cluster V (15.36 g). Cluster means for number of fingers per 

ear ranged from 5.70 (cluster V) to 7.00 (cluster IV). Cluster 

mean for fodder yield per plant varied from 24.80 g (cluster III) 

to 34.65 g (cluster IV). The remaining cluster means were; 

Cluster I (26.82 g), cluster II (28.50 g) and cluster V (29.24 

g).Cluster mean for harvest index varied from 28.17 % (cluster 

III) to 36.37 % (cluster IV). The remaining cluster means were; 

Cluster I (29.76 %), cluster II (31.68 %) and cluster V (34.65 %). 

Cluster mean for protein content varied from 3.95 % (cluster V) 

to 6.30 %(cluster IV). The remaining cluster means were; Cluster 

II (4.54 %), cluster I (4.88 %) and cluster III (5.50 %). Cluster 

mean for iron content varied from 48.62 ppm (cluster III) to 

64.20 ppm (cluster IV). Cluster means for grain yield per plant 

ranged from 6.66 g (cluster III) to 11.36 g (cluster IV). The 

remaining cluster means were; Cluster I (7.98 g), cluster II (9.16 

g) and cluster V (10.17 g). 

          The cluster mean for days to 50 per cent flowering and 

days to maturity was least for cluster II. The cluster IV showed 

highest cluster mean for number of fertile tillers per plant, plant 

height, length of finger, grain yield per plant, 1000-seed weight, 

ear weight per plant, number of fingers per ear, harvest index , 

protein content and iron content .The cluster V showed highest 

cluster mean for days to maturity, days to 50 per cent flowering 

and 1000-seed weight. The cluster III showed lowest cluster 

mean for plant height, grain yield per plant, 1000-seed weight, 

ear weight per plant, fodder yield per plant, harvest index and 

iron content, cluster V showed highest cluster mean for days to 

maturity, days to 50 per cent flowering and 1000-seed weight 

and length of finger, number of fingers per ear and harvest index 

was lowest for cluster V. 

          The data collected from present study was used to 

determine divergence as shown in Table 4. Among 13 characters 
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studied, iron content (31.27 %) showed maximum contribution to 

divergence followed by 1000-seed weight (26.86 %), days to 

maturity (21.31%) and protein content (13.71 %). The character 

plant height (0.08 %) showed least contribution to divergence, 

followed by harvest index (0.16 %), fertile tillers per plant (0.24 

%), grain yield per plant (0.33 %), number of fingers per ear 

(0.82 %), days to 50 per cent flowering (2.44 %) and length of 

finger (2.78 %). The characters ear weight per plant and fodder 

yield per plant showed no contribution towards divergence. Sahu 

and Pradhan (2012) reported similar, results for days to maturity. 

Desai (2012) also reported similar results for days to maturity 

and iron content. 

          Based on the results obtained in the present study, it would 

be desirable to select the parents based on maximum genetic 

divergence for most of yield contributing components. The study 

also envisages the relative importance of the characters like pods 

per plant, days to maturity, number of branches per plant, 1000-

seed weight, harvest index, number of days to 50 per cent 

flowering and number of seed per pod in selecting parents for 

hybridization programme.  

 

IV. CONCLUSION 

          The study of present investigation revealed that based on 

per se performance and intra and inter cluster distance genotypes 

KOPN-1181, KOPN-1182, KOPN-1178, KOPN-1168, KOPN-

1174, KOPN-1179,  KOPN-1166, KOPN-1162 and  KOPN-

1178, were found promising for cultivation in kharif season of 

western Maharashtra  and  can be used as potential parents in 

future crop improvement programme. While choosing among the 

genotypes of a cluster, the per se performance of genotypes for 

different traits such days to maturity, 1000-seed weight, protein 

content, iron content, length of finger so that desirable segregates 

would be obtained after hybridization. 

 

Table 1: Distribution of 140 genotypes of finger millet among different clusters on the basis of D2 

analysis 

Clust

ers 

Number 

of 

genotypes 

Name of genotypes 

I 40 KOPN-113, KOPN-1138, KOPN-1139, KOPN-1142, KOPN-1141, KOPN-1140, 

KOPN-1143, KOPN-1144, KOPN-1145, KOPN-1148, KOPN-1147, KOPN-

1146, KOPN-1149, KOPN-1150, KOPN-1155, KOPN-1153, KOPN-1154, 

KOPN-1152, KOPN-1157, KOPN-1158, KOPN-1159, KOPN-1160, KOPN-

1186, KOPN-1162, KOPN-1163, KOPN-1164, KOPN-1165 ,KOPN-1166, 

KOPN-1167, KOPN-1169, KOPN-1171, KOPN-1172, KOPN-1173, KOPN-

1176, KOPN-1177, KOPN-1180, KOPN-1183,  KOPN-1184, KOPN-1185, 

KOPN-1161 

II 4    KOPN-1181, KOPN-1182, KOPN-1178, KOPN-1168 

III 4    KOPN-1151, KOPN-1156, KOPN-1170, KOPN-1175 

IV 1 KOPN-1179 

V 1 KOPN-1174 

 

 

Table 2. Average intra-and inter-cluster D (in parenthesis) and D
2
 values in 50 genotypes of finger 

millet. 

 

cluster               I               II               III               IV                 V 

I 123.65 194.88 243.98 180.36 303.45 

(11.12) (13.96) (15.62) (13.43) (17.42) 

II  146.89 463.97 254.40 556.48 

 (12.12) (21.54) (15.95) (23.59) 

III   187.69 366.72 291.72 

  (13.70) (19.15) (17.08) 

VI    0.0 227.40 
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    (15.08) 

V     0.0 

    0.0 

Table 3. Cluster mean values for 13 characters in 50 genotypes of finger millet 

 

Characters I II III IV V 

Days to 50% flowering (No) 71.28 59.25 78.08 76.33 86.00 

Days to maturity (No) 108.79 98.50 122.42 115.33 131.67 

Fertile tillers per plant (No) 1.81 2.00 1.70 2.47 1.87 

Plant height(cm) 90.00 89.10 80.70 92.40 78.90 

Length of finger (cm) 6.81 7.42 6.47 7.48 4.93 

1000 seed weight (g) 7.98 9.16 6.66 11.36 10.17 

Ear weight per plant (g) 13.00 14.35 11.87 16.16 15.36 

Number of fingers per ear (No) 6.22 5.86 5.75 7.00 5.70 

Fodder yield per plant (g) 26.82 28.50 24.80 34.65 29.24 

Harvest index (%) 29.76 31.68 28.17 36.37 34.65 

Protein content (%) 4.88 4.54 5.50 6.30 3.95 

Iron content (ppm) 53.61 59.52 48.62 64.20 58.53 

Grain yield per plant (g) 7.98 9.16 6.66 11.36 10.17 

 

Table 4. Per cent contribution of 13 characters for divergence in finger millet. 

 

Sr. 

No. 

Source Times ranked first Contribution (%) 

1 Days to 50% flowering (No) 30 2.44 

2 Days to maturity (No) 261 21.31 

3 Fertile tillers per plant (No) 3 0.24 

4 Plant height(cm) 1 0.08 

5 Length of finger (cm) 34 2.78 

6 1000 seed weight (g) 329 26.86 

7 Ear weight per plant (g) 0 0.00 

8 Number of fingers per ear (No) 10 0.82 

9 Fodder yield per plant (g) 0 0.00 

10 Harvest index (%) 2 0.16 

11 Protein content (%) 168 13.71 

12 Iron content (ppm) 383 31.27 

13 Grain yield per plant (g) 4 0.33 

  Total 100 
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Abstract: This work incurs assess the coping strategies among patients with asthma and to find out the relationship between coping 

strategies among patients with asthma  and  demographical  data.   Method:  A descriptive design cross- sectional study has been 

carried throughout the present work to identify the assessment of coping strategies among patients with asthma, sample of 106 ,18    to    

60-years    old    with    asthma    completed    questionnaires    of demographical data and coping strategies scale that include two 

parts; problem  focusing  coping  and  behavior  focusing  coping.   Results:  A statistical distribution of the sample of the study by 

their socio-demographic data, it shows that the highest percentage of the patient's subgroup are: patients with ages between (18-28) 

years old (37.7%), male patients (55.7%), married patients (62.3%), those who live in urban distracts (65.1%), those who are illiterate 

(21.7%), and finally those who are Unemployed or housewives (23.6 % for each). The relation between the type of asthma and the 

overall assessment of problem-focused and the overall assessment of behavior- focused is non-significant. Conclusions: The results 

show that most patient  with asthma are males according to the data analysis results and the young subgroup ages, illiterate people 

have higher incidence of asthma and this due to their inability to understand their condition and absence of educational programs and 

demographical characteristics not effect on coping strategies of the patients with their condition. 

 

Key words: asthma, coping strategies  

     

Introduction 

 

Asthma is a common condition with which nearly everybody is facing. asthma is a minor psychological sickness that is 

thought to have been really bothered or objectively initiated.
1 

Asthma is a wearisome disease that causes reversible breathing 

inconveniences as a result of narrowing of the airways, thickening of the air ways passage, and extended natural liquid creation. These 

physical characteristics usually lead to indications including wheezing, shortness of breathing, chest coziness, and hack, which move 

basically after some time and between people.
2 

It is a moderate sickness influencing 10-12% of grown-ups and 15% of kids. Viral 

illnesses, allergens, stress and uneasiness may expand the symptoms of asthma. Among these variables, mental factors and stress 

incredibly influence the nearness of pointers.
3 

Following to Lazarus and Folkman’s stretch demonstrate, constant maladies such as 

asthma may be a life stressor, and adapting techniques can have a critical effect on COPING result by progressing quiet adjustment 

individual assets counting information of the infection, self-efficacy, and social back.
4 

Lazarus and Folkman (1984) characterize 

adapting as "the individual's continually changing psychological and social endeavors to oversee explicit outside or potentially inward 

requests that are assessed as exhausting or surpassing the individual's assets". In their view, adapting is "process arranged," logically 

affected by close to home circumstance," and "a person's endeavors to supervise ask without a prior doubt around what builds up 

blessed or terrible adapting. 
5 

Adaptation is usually indicating signs of change in intellectual and conduct effort to Supervising the 

outside and/or internal Demands to improve prosperity. Three adapting techniques are large described. Issue centered methodologies, 

described by dynamic, expressive and positive reasoning, lead to greater larger amounts of execution, just as increasingly positive 

outcomes on clinical proportions of malady and more elevated amounts of mental prosperity. Encounter focused enthusiasm is a 

negative system; nothing has been done to less the risk itself. Instances of negative techniques react to nervousness, outrage, and 

unrealistic reasoning.
6 

Coping strategies are controllable and customize elements identified with patients' mental reactions. Reaction 

techniques are characterized into two sorts: issue arranged adapting procedures and effect situated adapting methodologies. Reaction 

arranged adapting methodologies center around changing the distressing circumstance and have been appeared to decrease pressure 

and keep up inspirational dispositions. Directed adapting systems influence diverting consideration far from an upsetting circumstance 

or having the capacity to remain by refusal.
7 

Researchers inspected the relationship of adapting regarding progressively exhaustive 

conceptualization and found that adapting by concentrating on asthma was identified with expanded emergency clinic confirmations 
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while limiting way of life because of asthma just as enthusiastic response in asthma assaults were identified with expanded work non-

appearance. Lower dimension of evasion adapting has anticipated utilization of wellbeing administrations additionally in longitudinal 

settings.
8
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Objectives of the Study 

1- To Assess the coping strategies among patients with asthma. 

2- To find out the relationship between coping strategies among patients with asthma and demographical data. 

Methodology 

An illustrative structure cross-sectional examination was conveyed all through the present investigation to recognize the 

evaluation of adapting techniques among patients with asthma. During the period from 10 April 2019 to 20 may 2019.This examination 

was led among patients with asthma living in the provincial and urban region, Iraq/Babil. A non-probability purposive example of 

(120) understanding with asthma were chosen from AL-Qassim General Hospital/restorative Department was (43) example and from 

Imam al Sadiq general emergency clinic was (77) example at babil city. At long last, just (106) surveys were worthy for examination 

because of absent or inadequate information. Using Self-regulatory survey was built by the analyst with the end goal of present 

examination. An evaluation device was embraced and created by the specialist to quantify the utilizing of adapting techniques from 

English to Arabic. Interpretation legitimacy was accomplished through the procedure of forward and in reverse interpretation, at that 

point forward to the specialists to audit the interpretation. Every one of that was done after specialists explored it and substance 

legitimacy was set up. investigation instrument comprises of three sections: 

1- patient’s demographical data 

2- coping strategies scale: This scale can be utilized with patients of 18 years of age. The scale isolated into two sections Each of 

the parts have various things those things covers a particular trademark, capacity, or conduct that incorporates: I. Identifying 

with People; II. Impersonation; III. Passionate Response; IV. Adjustment to Change.; V. Listening Response; VI. Dread or 

Nervousness. 

 

Results 

 

Table (1) Statistical distribution of study sample by their demographic data 

   

 

Items 

 

Sub-groups 

Study group 

Total = 106 

  Frequency Percentage 

 

Age / Years 

18-28 40 37.7 

29-39 32 30.2 

40-50 16 15.1 

51-61 18 17.0 

Gender Male 59 55.7 

Female 47 44.3 

 

 

Occupational Status 

Student 13 12.3 

Governmental Job 20 18.9 

Retired 6 5.7 

Private 17 16.0 

Unemployed 25 23.6 

Housewife 25 23.6 

Residency Urban 69 65.1 

Rural 36 34.0 

 

 

 

Levels of Education 

Illiterate 23 21.7 

Read And Write 6 5.7 

Primary 21 19.8 

Secondary 13 12.3 

High School 19 17.9 

Diploma 18 17.0 

Baccalaureate 6 5.7 

 

Marital Status 

Married 66 62.3 

Single 27 25.5 

Divorced 7 6.6 

Widow 6 5.7 
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This Table (1) show statistical distribution of study sample by their socio- demographic data, it states that the highest percentage of 

the patient's subgroup are: patients with ages between (18-28) years old (37.7%), male patients (55.7%), married patients (62.3%), 

those who live urban residents (65.1%), those are illiterate (21.7%), and finally those who are Unemployed or housewives (23.6 % for 

each). 

Table (2): Assessment of overall coping mechanisms for patients with asthma 

 

Items MS RS Assessment 

Problem-Focused 1.94 64.78 Moderate 

Behavior-Focused 1.96 65.23 Moderate 

Overall Assessment 1.95 65 Moderate 

 

Table (2) and reveal assessment of overall assessment of coping mechanisms for patients with asthma, it shows that the assessment for 

each of the problem- focused and behavior-focused is (moderate), and overall assessment of coping mechanisms is also (moderate). This 

assessment is based on the statistical scoring system that indicated total score between (1-1.66) as poor knowledge; moderate is 

between (1.67-2.3); while good knowledge is above (2.33). 

Table (3): Relationship between overall assessment of problem-focused for patients with asthma and their demographic data 

Demographic Data Chi Square P value Significance 

Age 3.5 0.74 NS 

Gender 0.6 0.73 NS 

Residence 2.14 0.7 NS 

Marital Status 4.75 0.57 NS 

Educational Level 8.2 0.76 NS 

Occupational Status 10.06 4.35 NS 

NS: Non-significant 

 

Table (4): Relationship between behavior-focused patients with asthma and their demographic data 

Demographic Data Chi Square P value Significance 

Age 4.6 0.37 NS 

Gender 3.12 0.21 NS 

Residence 4.12 0.58 NS 

Marital Status 2.79 0.83 NS 

Educational Level 11.58 0.48 NS 

Occupational Status 6.51 0.77 NS 

NS: Non-significant; S: Significant at p<0.05 

 

According to the Tables (3) and (4), there is no significant relationship (p >0.05) between the type of asthma and the overall 

assessment of problem- focused and the overall assessment of behavior-focused respectively. 

 

Discussion 

The current study includes a total number of (106) patients with asthma who are participants of the study, Throughout the course of the 

data analysis of present study, the findings have shown that the majority statistical distribution of study sample by their socio-

demographic data, the highest percentage of the patient's subgroup are: patients with ages between (18-28) years old (37.7%) 

according to other age groups among participants of the study, Also the data analysis has shown that male patients have the highest 

percentage (55.7%) Married patients reveal place or the environmental high percentage (62.3%),The Study analysis demonstrates that 

those who live in urban residents scored (65.1%) percentage, In the current study, the value of Pearson's correlation coefficients 

between means of scores for each of problem-focused and behavior-focused for patients with asthma shows that there is a high 

significant positive correlation (P<0.01) between those two parts of the coping mechanisms with a value of Pearson's correlation 

coefficients is (0.678), there is no significant relationship (p >0.05) between the type of asthma and the overall assessment of problem-

focused. 
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Conclusions 

The study indicates that most patients with asthma are males according to the data analysis results and the young subgroup ages 

between (18-28) years, Illiterate people have higher incidence of asthma and this is based on their inability to understand their 

condition and absence of educational programs that may can help them to more understanding and clarifying how they can handle 

their life-long disease, Unemployed people also have shown a high percentage which may be related to the stress they have faced in 

their life and how to provide their living needs, Demographical characteristics are not effect on coping strategies of the patients with 

their condition. 

 

Recommendations 

Sufficient and adequate information on asthma is needed and it is essential to be provided for patient who have asthma or chronic 

obstructive pulmonary diseases, An educational program can be created or established for patients with asthma by health workers and 

the use of awareness information about how to deal with asthma and teach patients about the stimulates and how to deal with or avoid 

them, Because of the lack of information about how to cope with, an educational program can be created or established for patients with 

asthma by the psychological experts teach patients who to cope to their life- long condition and how can they use coping strategies 

effectively. 
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Abstract- Wound Dehiscence (Acute Wound Failure or 

Burst Abdomen) is one of the dreaded complications of 

abdominal surgery. The incidence of wound dehiscence 

is higher in contaminated and dirty abdominal wounds. 

Retention sutures have often been employed in the 

treatment of acute burst abdomen, but their role as a 

prophylaxis of acute wound failure is controversial. The 

main aim of the study was to explore the prophylactic 

role of retention sutures in contaminated and dirty 

abdominal wounds in patients without additional risk 

factors. Of the 97 patients selected, 31 patients had 

prophylactic retention sutures. While 5 in the 

intervention group had dehiscence, 9 patients in the 

control group had wound dehiscence. The results, when 

analysed, did not show any significant decrease in the 

rates of dehiscence, but showed improved recovery time 

in the subset of patients having wound dehiscence in the 

intervention arm. Hence we do not recommend the 

routine use of prophylactic retention sutures in all 

patients with contaminated abdominal wounds without 

additional risk factors. However, in the event of wound 

dehiscence, presence of retention sutures is associated 

with faster recovery time. Further studies should 

concentrate in identifying this subset of ‘at risk’ patients 

who would benefit from the same 

 

Index Terms- Prophylactic Retention Sutures, 

Contaminated abdominal wounds, Dirty laparotomy 

wounds, Abdominal Closure. 

 

I. INTRODUCTION 

ound Dehiscence (Acute Wound Failure or Burst 

Abdomen), defined as postoperative separation of 

the abdominal musculoaponeurotic layers1, is one of the 

dreaded complications of abdominal surgery often 

leading to evisceration and possibly necessitating 

intervention. Acute wound failure may be partial or 

complete depending on the extent of suture dehiscence2. 

Wound dehiscence is associated with higher morbidity 

and mortality3 and cost of treatment. 

The two classes of surgical wounds4 which 

possess highest rate of infection are contaminated and 

dirty wounds. 

Class III/Contaminated: These are open, fresh, 

accidental wounds. In addition, operations with major 

breaks in sterile technique (e.g., open cardiac massage) 

or gross spillage from the gastrointestinal tract, and 

incisions in which acute, nonpurulent inflammation is 

encountered are included in this category. 

Class IV/Dirty-Infected: They include old traumatic 

wounds with retained devitalized tissue and those that 

involve existing clinical infection or perforated viscera. 

This definition suggests that the organisms causing 

postoperative infection were present in the operative 

field before the operation. 

Predisposition to infection raises the risk of 

wound dehiscence because of multitude of factors 

including abscess formation and necrosis at the surgical 

site, postoperative increase in intra abdominal pressure 

from ileus and ongoing intra abdominal inflammation 

and sepsis and multiorgan failure leading to poor wound 

healing3,5.  

Retention sutures have often been employed in 

the treatment of acute burst abdomen6 and in the 

prophylaxis of acute wound failure in patients with 

multiple risk factors7, 8 but their role in the context of 

contaminated and dirty abdominal wounds without other 

risk factors is less studied. 

 

II. STUDY DESIGN 

AIM OF THE STUDY 

1. To determine the effectiveness of prophylactic 

retention sutures in the prevention of wound 

dehiscence in contaminated (and dirty) 

abdominal wounds.  

2. To explore the role of prophylactic retention 

sutures in reducing the time to recovery in the 

event of wound dehiscence. 

MATERIALS AND METHODS 

W 
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This was a single-centre prospective case 

control study done in the Department of General 

Surgery, Gandhi Hospital, Secunderabad. All patients 

undergoing laparotomy with midline incisions which are 

likely to be contaminated or dirty wounds were selected 

for the study. Patients with pre existing conditions 

which are likely to affect wound healing like severe 

anaemia or hypoproteinemia, patients with chronic 

illnesses such as chronic liver disease, chronic kidney 

disease, diabetes, chronic lung disease, 

immunosuppressed patients and patients with previous 

midline laparotomies were excluded from the study. 

Patients lost to follow up and those who expired within 

the study period were also excluded. 

A total of 97 patients qualified for the study. 

Of these, 31 patients underwent prophylactic retention 

suturing (the Intervention arm) and the rest 66 patients 

formed the control group (i.e., simple abdominal closure 

without additional retention sutures). 

All patients underwent surgery under general 

anaesthesia. Both groups received pre operative 

antibiotic at the time of induction. After laparotomy and 

procedure, closure of abdomen was done in layers- 

rectus sheath with prolene and skin and subcutaneous 

tissue with nonabsorbable sutures. Drains were kept as 

required. In addition patients in the test group had 

retention sutures- 2 or 3 loops of sutupack (ethilon) 

encompassing all layers were passed across the incision, 

secured on the skin side by threading them through 

rubber tubings (to prevent cut through) and then tied as 

horizontal mattress sutures (Figure 1). 

 
 

Figure 1: Retention sutures in a contaminated case. 

Skin is closed primarily with drain 

Wounds were examined after 48 hours and 

then every second day till suture removal or discharge. 

Wound dehiscence (Figure 2), if any, and/or any other 

complications were noted. Depending on the severity 

they were either managed conservatively or by 

secondary suturing. Patients were discharged home once 

the wounds healed. The total length of hospital stay was 

noted. 

 

Figure 2: Complete Wound Dehiscence 11th POD 

 

III. RESULTS AND ANALYSIS 

 

Of the 97 patients, the Intervention group 

comprised 31 patients while there were 66 patients in 

the control group. There was no significant difference in 

the age or sex between the two groups as shown in 

Table 1 and Table 2. 

Table 1: Age Distribution 

 
MEAN 

AGE 

Standard 

Deviation 
t-value p value 

Intervention 

Group 

37.16 14.16 

t(95)=0.342 

.366 

Not 

significant 

for p<.05 
Control 

Group 

38.32 16.11 

 

Table 2: Sex Distribution 

 Intervention Group Control Group  
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Males 27 52 79 

Females 4 14 18 

 31 66 97 

X2 (1,N=97)=0.96, p=.33; Not significant for p<.05 

  

Aetiologies for which surgery was done 

included gastric, duodenal, jejunal, ileal, gall bladder 

and appendicular perforations, ruptured liver abscess or 

Pyoperitoneum (Table 3). 

Table 3: Aetiological Distribution 

AETIOLOGY No. of Pts 

DUODENAL PERFORATION 56 

JEJUNAL PERFORATION 2 

ILEAL PERFORATION 18 

GASTRIC PERFORATION 4 

GALL BLADDER PERFORATION 1 

COLONIC PERFORATION 0 

APPENDICULAR PERFORATION 13 

RUPTURED LIVER ABSCESS 2 

PYOPERITONEUM 1 
 

 5 patients (4 partial, 1 complete) in the 

intervention group, and 9 patients (5 partial, 4 complete) 

in the control group developed wound dehiscence. The 

rate of wound dehiscence (both partial and complete 

combined) was marginally lower in control group 

(13.63% Vs 16.13%). This, however, was not 

statistically significant [X2 (1, N=97) = 0.106, p=.745]. 

The rate of complete wound dehiscence in the test arm 

was almost half that in the control group (3.23% Vs 

6.06%), possibly suggesting an aetiological role of 

retention sutures in preventing progression of partial 

wound dehiscence into complete dehiscence. However, 

again, this correlation was not significant statistically 

[X2 (1, N=97) =0.347, p= .556]. 

Table 4: Wound Dehiscence Rates 

 

 

Wound Dehiscence 

(Partial+ 

Complete) 

Complete Wound 

Dehiscence 

Intervention 

Group 
5 (13.63%) 1 (6.06%) 

Control 

Group 
9 (16.13%) 4 (3.23%) 

 
X2(1,N=97)=0.106, 

p=.745 

X2(1,N=97)=0.347, 

p=.556 

There is not much difference in the mean 

length of hospital stay between the control and 

intervention groups (12.55 Vs 11.23) as a whole. But as 

summarized in Figure 3, on comparing the length of 

hospital stay between the subset of patients with wound 

dehiscence in control group versus the subset in test 

populations, the Mean Length of Hospital Stay in the 

intervention group with dehiscence (M=18.8, 

SD=11.69) was lesser than the control group with 

dehiscence(M=30.56, SD=15.53). This was statistically 

significant at p<.10 [t (12) =1.47, p=.084]. 

 

 

Figure 3: Mean Length of Hospital Stay 
 

 

IV. CONCLUSION AND 

RECOMMENDATIONS  

The following conclusions and recommendations can be 

drawn from the study: 

1. In patients of contaminated (and dirty) 

abdominal wounds without additional risk 

factors prophylactic retention sutures do not 

decrease the rate of wound dehiscence. 

2. The decrease in the rate of complete 

dehiscence inspite of an apparent increase in 

(all types) wound dehiscence following 
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retention sutures is probably an indicator that 

retention sutures prevent the progression of 

partial wound dehiscence to complete ones. 

However, a recommendation cannot be based 

since the result was not statistically significant. 

Further studies with larger sample sizes are 

needed to ascertain its value in this context. 

3. Retention sutures decrease the length of 

hospital stay and hence the time to recovery in 

patients who have wound dehiscence. 

Thus, while retention sutures are useful in decreasing 

the time to recovery and probably the rate of 

progression to complete wound dehiscence (i.e., 

therapeutic role), they do not have a role in prevention 

or prophylaxis of wound dehiscence in patients with 

contaminated (or dirty) abdominal wounds but without 

additional risk factors (i.e., no prophylactic role). 

We do not recommend the routine use of prophylactic 

retention sutures in contaminated laparotomy wounds 

except for individuals with additional risk factors for 

wound dehiscence. In the latter group, it not only helps 

in decreasing the length of hospital stay and hence 

morbidity, should a dehiscence occur, but also probably 

prevents progression to complete dehiscence in at risk 

individuals.   
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     Abstract: The issue of giving in the church has been approached with a lot of skepticism. Most churches experience difficulties in 

the way they have to teach their congregants on the importance of giving. More often than not, it is wondered why some people give 

while others do not, yet they go through the same kind of spiritual teachings. This study was undertaken with a purpose of examining 

the influence of church governance on the level of giving. The independent construct was church governance. The indicators of 

governance were consistency, accountability, integrity and transparency. The level of giving on the other hand was the dependent 

construct. The research was a descriptive survey study with quantitative method of data collection that was conducted in Utawala 

ward in Nairobi, Kenya. Purposive sampling was used to select five churches from a population of over thirty churches, and stratified 

sampling to select different clusters within the same church. Data was collected using a self-administered questionnaire and oral 

interviews to selected leaders within the same churches. The study found that transparency, integrity, accountability and consistency 

influenced the level of giving in the church. Indeed, the study indicated that integrity played a key role in congregational giving and 

determined how much was given especially on projects. In the churches that practiced accountability and transparency, the level of 

giving was high while in those that did not, the level of giving was low. Further, in the churches that were consistent and especially in 

matters of exercising their constitution, the level of giving was high. The study concluded that in the leadership of those churches that 

presented financial reports, this was done consistently, there were structures in place to ensure accountability and there was a 

constitution in place to ensure consistency. The study recommends that leaders of churches should endeavor to be fair to all the 

faithful as fairness is a matter of perception and that the church diversifies its sources of funding  by engaging in income generating 

activities for example church based schools which could improve their financial situation. 

     Keywords: Governance, Giving, Consistency, Integrity, Transparency 

Introduction 

The issue of giving in the church context has raised a lot of concern and especially at a time when the moral authority of the church 

has been questioned. The media is full of stories of many so-called ‘men of God’ who have exploited their congregations in the name 

of seeking blessings. The church which was deemed to effectively and truly emancipate us from the tyranny of immorality and plant 

us firmly on the path to personal fulfilment and happiness appears to have indeed failed.  

Leadership, governance, and giving in the church as such, have become areas of concern and especially within many congregations 

that seem not to have a central mode of governance. This study was an attempt to investigate the previously mentioned issue within 

the Christian churches in Utawala ward in Embakasi. The researchers have observed over time that some churches are able to 

accomplish a lot of physical developments within a short time, while others seem to be struggling to sustain themselves. This could be 

attributed to the difference in the level of giving among the congregants.  

The concept of giving has been approached with a lot of caution as if it were a spiritual enigma. Many preachers shy away from 

addressing it on their pulpits because of the uncertainty of the reactions of their congregants. As Hoge (1996) observes: 
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                  Religious giving is an especially difficult and sensitive topic, inviting cynicism and suspicion from some 

observers…..though religious giving seems largely altruistic, many people doubt the very existence of altruism or 

selflessness and conclude that the real motive for all giving is personal gain, increasing personal stature or reputation or 

something else(p7) 

He further points out that many clergy loathe stewardship sermons, since they feel an inherent conflict between their sincere personal 

ministry to parishioners and the necessity to ask the same people for money, for whichever course (Hoge, 1996). As such, there is a 

possibility that the subject of giving is not substantially taught by many preachers. Professor George Kinoti (as cited in Adeyemo, 

2009), states that poverty is the most pressing of all of Africa’s many depressing problems. According to him, ‘It is at the heart of all 

the important problems in Africa, be they social, spiritual or moral’ (Adeyemo, 2009, p.10).  According to Rusbuldt (as cited in 

Murray 2002), ‘The progression of stewardship toward and beyond the tithe can be a discipline that frees us to comprehend the riches 

of God’s grace. Properly handled, tithing is a vital step in Christian discipleship’ (Murray, 2002, p.41). The local church governance 

should therefore approach this matter differently and seek measures that create the right awareness with regard to giving. 

The Bible admonishes those who follow its teachings to be obedient to the supreme God and follow His Commandments and 

ordinances. Those who claim to love and are obedient to God then strive to live the values and standards entrenched in the Holy 

Scriptures. One of these ordinances is to give 10% of one’s income in addition to offerings, alms, first fruits and the seed offering. 

Indeed, the Bible states “Bring the whole tithe into the store house. ‘Test me in this’, says the Lord, and see if I will not throw open 

the floodgates of heaven and pour out so much blessing that there will be no room enough to store it”( Holy Bible, 1973). Preachers 

and men of God have therefore consistently taught and reminded their congregations of the importance of giving generously and more 

so to their churches. Heward-Mills, (2009) observes, “Many people think that failure to tithe only sets in motion the ‘curse of 

Malachi’. It sets in motion several other curses which have devastating effects” (Heward-Mills, 2009 p63). These teachings are meant 

therefore to encourage the congregants to tithe and give because in so doing they will be obedient to God and also be partakers of the 

promises and the blessings that accrue from giving. 

Many leaders from the Christian churches have embarked on serious teachings about giving, in an effort to motivate people to give. 

As a matter of fact, some have given up teaching the subject by themselves, but instead invite visiting preachers to help them deliver 

the message. Some do this because of burn out in repeating the same message and others fear that the congregation will perceive it as 

a calculated move to enrich themselves. This has therefore become a great challenge in many churches. As Kadalie asserts, ‘In our 

leadership we are sure to face immense difficulties some that may seem insurmountable- but this is what leadership is all about’ 

(Kadalie, 2006, P.16). 

One of the biggest challenge is that despite persistent teachings, the church has some members who do not give as required, neither do 

they support their congregations financially. They seem to have closed their ears to such teachings or are arrogant altogether. Others 

give but do not do so as required. One is therefore left wondering what the problem really is.  Could it be the followers, or does the 

problem emanate from the leaders. The amount and frequency of giving varies from one congregation to another. We have some 

congregations with few members, yet their level of giving is high. Conversely, we also have some big congregations but with a 

relatively lower level of giving. Even when the same congregations are exposed to the same kind of spiritual teachings, say for 

example the catholic gatherings, it has been observed that there will always be a variance in the way they give. The question one 

would ask therefore is: to what extent does governance influence the level of giving? 

Literature Review 

Corporate Governance 

The concept of governance has been given various definitions and this is a pointer to the degree of elusiveness of the concept it terms 

of its definitions. Indeed, Barine and Minja (2014) state that corporate governance as a discipline in its own right is relatively new and 

the subject may be treated in a narrow or a broad sense. To them, governance ‘is concerned with the manner in which the stewardship 

of a corporation is exercised in order to maintain and increase value to the shareholders and at the same time satisfy other 

shareholders’ (p.99). Therefore, corporate governance will affect the reputation of a company and impact on its long-term success.  

The principles of good governance as stipulated by the constitution of Kenya in chapter two, article 10(2) (c) include transparency, 

integrity, and accountability as part of the national values and principles of good governance (Barine & Minja, 2014).When these 

factors are present in an organization, the result will in many a time be obvious, soaring from success to success. As Barine and Minja 

(2014) assert, ‘there is some evidence that good corporate governance produces direct economic benefit to the organization’ (p.103). 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10196
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020              819 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10196    www.ijsrp.org 

Good governance is reflected by the kind of leaders that have been appointed to lead an organization. Their morals and decision-

making processes will ultimately come in handy. Adeyemo (2009) brings this point very clearly, ‘If the people in leadership are 

intellectually and morally bankrupt and moribund, chances are that the nation, institution or organization will be unprogressive and 

backward’ (p.63). 

The way an institution is governed determines the progress of that institution. As Barine and Minja (2014) points, ‘examples of 

corporate collapses resulting from weak systems of corporate governance have highlighted the need to improve and reform corporate 

governance’(p.97). It therefore follows that the success or failure of organizations depends on the choices made by the people granted 

this authority. 

 

Transparency in Church Governance and Level of Giving 

The church has been regarded as the institution with good morals. Marquette (2010) states that religion provides a language of ethics 

and there are growing calls for religion to be used in the fight against corruption. Unfortunately, the scandals reported recently show 

that corruption has found its way to the church. As a Christian religious institution, the church should be a living witness to Christ's 

promise. It should reflect Jesus’ style of governance and leadership (Wong & Page, 2003). 

The church is also a non-profit organization which rely on people’s faith for its sustainability and growth (Mulder, 2001). Goold et al 

(1998) further states that the churches have played an important role in Africa over the last three decades through implementation of 

development and relief work with communities. The developments are done because almost all churches are dependent upon 

voluntary giving to finance these developmental activities (Jamieson & Jamieson, 2009). Given this vital role, the church needs to 

shun activities associated with corruption which might lead to loss of more resources. Churches are prime targets of those who seek to 

embezzle precisely because some of their internal controls are notoriously lax (Hendrickson, 2012). Since administration of church’s 

finances is a sacred trust, it is very important for the pastor to establish a strong system of internal control because he/she has the 

responsibility for the overall stewardship of the church (Mason, 2009). West and Zech (2008) state that the objectives of Internal 

control structures fits all entities including the church and thus are essential. These objectives include providing reliable financial 

statements, safeguarding assets, promoting adherence to management’s policies and procedures, promoting operational efficiency and 

effectiveness. (West & Zech, 2008). 

A study by Duncan, Flesher and Stocks (1999), indicate that inadequate internal controls can hinder management responsibilities of 

church officers and employees. This could place them in a position where they may be tempted to engage in questionable activities 

and accounting practices, or could subject individuals to unwarranted accusations of such activities. In another study, it was found that 

pastors have a reasonable ability to recognize strengths and weaknesses in internal control systems in their churches even though more 

than 63% indicated that they had no formal training in business or accounting (Duncan & Stocks, 2003). 

The study however points that pastors consider internal control, the overall accounting function and church’s information system to be 

secular and unimportant. Furthermore, the pastors do understand the internal control principles yet choose to trust church employees 

and members rather than to implement basic internal control procedures in their churches.  

Fleckenstein and Bowes (2000) too add that religious organizations overlook controls’ guidelines in favor of the qualities of mercy 

and trust. Laughlin (1998) therefore concludes that internal control is viewed as secular rather than sacred. ICS is an important tool to 

be used in church thus needs to be fully implemented. The church leaders have the mandate to formulate it without trusting church 

employees and members to work faithfully. 

Finances are regarded as a backbone of any organization regardless of the nature or size. This is because most of the activities require 

financial input for them to be successful. In the church for example, finances are needed to run the projects or various activities 

organized. According to Jamieson and Jamieson (2009), almost all the churches depend on the voluntary giving in order to fulfil their 

mission. This giving is mainly from the offerings, tithes, projects and donations. This calls for the need to ensure that funds, a scarce 

resource, are well managed. Financial management is one of the three broad categories in finance (Fabozzi & Peterson, 2003) and the 

leadership of any institution should ensure this is practiced if results are to be realized. 

Financial management is a unique skill which is essential and needs to be part of the trainings in all institutions. However, in a study 

by Jordan et al (1999) to determine the number of graduate theological schools offering financial management courses, it was found 

out that only 24% offered the course, but still as an elective. This skill therefore makes the church leaders not to be comfortable in 

handling financial matters of the church. For instance, only 15% of the protestant clergy surveyed were very or extremely satisfied 

with the administrative and financial training (Chaves & Miller, 1999).  
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The study shows that 85% of the clergy are not well equipped with financial skills yet they are the leaders expected to manage the 

resources of the church effectively. During financial difficulty, the pastors need to understand ways to allocate the few finances 

available. Without any financial management skills therefore, the pastors will commit moral hazard; behaving opportunistically by 

placing priority on goals other than those emphasized by the congregation (Zech, 2007). This to most congregants will imply lack of 

transparency among the leaders of these institutions in the way their finances are being handled. As such and indeed as a consequence, 

the amounts they give may drastically reduce, implying that transparency may have an influence in the level of giving. 

Accountability and Consistency in governance and level of giving 

To do righteousness and justice is more acceptable to the Lord than sacrifice (Proverbs 1:3, NKJV). People have a right to expect 

leadership to demonstrate a ‘walk’ that illustrates their ‘talk’. Setting a good example involves being accountable; to God, to the 

Church and to one’s employing organization. The apostle Paul urged the Thessalonians to live lives worthy of God, who calls them 

into his kingdom and glory (1Thesalonians 2:12, NIV). To the Colossians he appealed: ‘Whatever you do, whether in word or deed, 

do it all in the name of the Lord Jesus, giving thanks to God the Father through him’(Colossians 3:17, NIV) . Paul was often the focus 

of unjust criticism. In light of this, he describes his own sense of accountability: ‘We live in such a way that no one will stumble 

because of us, and no one will find fault with our ministry. In everything we do, we show that we are true ministers of God’ (2 

Corinthians 6:3, NLT). Although ‘example’ is the most powerful rhetoric, accountability goes beyond being a good example. It means 

being realistic in making promises and keeping them. It means respecting and protecting assets of the organization, including physical 

and intellectual property. 

Being accountable also means that a leader respects and abides by the policies of the organization, supports and advances the mission 

of the organization and always makes decisions or judgments on the basis of what is best for the organization as a whole (McGuiness, 

2009). People are called to lead within a specific context and framework of structure. It is required that they be loyal to the 

organization and its purposes. This does not mean that there is no room for creativity, initiative, the questioning of long-held 

assumptions or policies, and experimentation with new ideas (Gutiérrez & Vossoughi, 2010).  

Besides taking responsibility for their own actions, leaders must also learn how to hold others accountable. Performance expectations 

must be reasonable, clear and understood. Good performance needs to be recognized and performance shortfalls addressed quickly 

and fairly. As Heward-Mills (2009) notes, accountability in leadership involves each leader being answerable to his/her employing 

entity and to the systems and processes of the Church as a whole. As such, accountability in the church is an important leadership 

quality that promotes growth in the church.  

Integrity in governance and level of giving 

When a man has integrity, his words and deeds match and they are who they are no matter where they are or who they are with 

(Maxwell, 2013). As he observes, integrity welds what we say, think, and do into a whole person so that permission is never granted 

for one of these to be out of the development of trust towards someone. Integrity in leadership finds its base in the interplay of moral 

character and competence.  

Leaders with upright character (i.e. a reputation for moral excellence) but who lack competence do not inspire trust. Similarly, those 

with unquestionable competence but with questionable character will not be regarded as trustworthy. Character and competence 

teamed together create a solid foundation for the growth of trust (Maxwell, 2013).Questions of interpersonal trust are as old as human 

community. Jacob cheated his brother Esau (Gen. 25: 19-34, NIV). Laban cheated his nephew Jacob (Gen. 30:25-31, NIV). Jacob’s 

sons lied to him (Gen 34:7, NIV). Critics of the apostle Paul insinuated doubts about his honesty and integrity (Meeks & Fitzgerald, 

2007). Paul responded with a statement about the authenticity of his life. ‘We have renounced secret and shameful ways; we do not 

use deception, nor do we distort the word of God. On the contrary, by setting forth the truth plainly we commend ourselves to every 

man’s conscience in the sight of God’ (2 Corinthians 4:1-2, NIV).  

When we have leaders of integrity in our institutions, the followers seem to place a lot of trust in them and support them in whatever 

they aspire to do. In such organizations, whenever people are asked to give, they tend to do so willingly and sacrificially since they 

trust the leadership will use their money in whatever cause they advance. As such, the level of giving is high in such organizations as 

opposed to the institutions where integrity has been compromised. The implication here is that the levels of integrity in an institution 

will have an influence in the level of giving (Bell, 2011). 

Tithes and Offerings. 

There are many reasons given to explain why people do not pay their tithes. According to Heward-Mills (2009), there are various 

reasons, all attributed to the poor spiritual status of individuals. First and foremost, he argues that ‘people do not pay tithes because 

they are disloyal. They are disloyal to God, to their church and to their pastor’ (p.29). 

Secondly, they are rebellious and only obey sections of the word of God. Others will not pay tithes because they are greedy and think 

that they are required to part with a lot of money. Other reasons include not being spiritual minded, being immature and not really 
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believing in the word of God, the Bible. Heward-Mills (2009) postulates that such people have backslidden and have very little love 

for God. Quite significant to note is that others don’t pay tithes because they are offended by something the pastor has done and want 

to punish the pastor by not paying tithes (Heward-Mills, 2009). Others as he says do not pay tithes because they do not care whether 

the pastors are paid or not. Indeed, they do not care whether the church exists or not. Yet others have a spirit of procrastination and 

hope that one day they will start tithing (Heward-Mills, 2009). As such it can be seen that to such people tithing has never become 

part of their habits of their lives. 

Quite a number of people do not pay tithes because they think it is an Old Testament law and does not apply to them contemporarily.  

Others are naturally lazy, forgetful and very ungrateful. All these reasons according to Heward-Mills (2009) explain why many people 

are struggling in the area of tithing. As pointed earlier, these reasons stem from the individuals spiritual status. They are spiritually 

immature and as Paul said, ‘though by this time you ought to be teachers, you need someone to teach you the elementary truths of 

God’s word all over again. You need milk, not solid food’ (Hebrews 5:12, NIV). Some ministers have therefore taught the importance 

of tithing on their pulpits in a bid to disentangle the underlying conditions but the sad truth is that the behavior still persists. Indeed, 

knowledge of tithing is one thing and going forward to faithfully honor them is another thing altogether. There seems to be other 

factors that contribute to the actual giving. Having the knowledge is not enough. There are some oiling factors that drive genuine and 

accelerated giving. This is what Heward-Mills (2009) did not espouse in his treatise. 

Research Methods  

The study employed a mixture of qualitative and quantitative designs in data collection and analysis ((Kothari 2004). The site was 

Utawala ward, Embakasi Sub-county, Nairobi County.  

The site had a total of about 30 Christian denominations/congregations comprising 12,370 members . A criteria for the churches to 

participate in the research was 5 Churches/congregations, one per denomination, that had more than 500 members, easily accessible 

and had been in existence for more than 5 years. Five years was considered as adequate time for the church to establish and 

congregants to have received adequate teaching, are familiar with the operations of the church and exposed to giving as a practice. 

Using this criteria, 5 churches were purposively selected, which included: St. Bakhita Roman Catholic Church (2500) P.C.E.A 

Emmanuel church (1000), Deliverance Church Utawala (1000), A.C.K center (800) and Redeemed gospel church (800). This gave a 

target population of 6100 which was 49% of the total membership in all Utawala churches/congregation (12,370) and hence a good 

representation of the total universe.  

A sample of 300 respondents was selected from the five churches using purposive sampling with each church constituting a sample of 

sixty respondents using Mugenda & Mugenda (2003) formula  

 n =          Z2  p2 

                            d2  

Where n=the desired sample size. 

   z= the standard normal deviate at the required confidence level 

     p = the proportion in the target population estimated to have characteristics being measured (for our case it is 50%, since there is 

no estimate available) 

          q = 1-p 

          d = the level of statistical significance set. 

With Z statistic equal 1.96, target population assumed to have the characteristics of interest  

being 50% and the desired accuracy at .05 level, the sample size is; 

         N= (1.96)2 (.50) (.50) 

                 (.50)2 

                   = 384 

The sample of 300 chosen was an average of 12% of the total population of individual churches and 2.4% of the entire universe. 
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The research used purposive sampling, stratified sampling and convenience sampling methods. Purposive sampling was used to 

identify and select five churches to participate in the research. Stratified random sampling was employed to create three groups of 

respondents to represent the desired sub-groups of youth, men and ladies in the population (Mugenda and Mugenda 2003). Twenty 

respondents were then picked from each group to ensure equal representation among the groups. Usually these groups tend to have 

similar views from within the group but different views from the other groups. Convenience sampling was used to pick respondents 

during church meetings such as prayer, bible studies and weekly fellowships, and not during the Sunday service. It is believed that 

members who attend weekly meetings are the most committed to their churches, have been exposed to a lot of Christian teachings and 

are conversant with the church policies.  The subgroup leaders were used as a point of contact to ensure that twenty respondents were 

picked from their groups and with the desired characteristics. 

For the interviews, purposive sampling was used to select respondents who had been in the church for more than five years because 

they had been there for a time sufficient enough to be informed on what had taken place in the church. These are people who in most 

cases had been involved in giving towards their church’s projects and had seen what their churches went through in the course of their 

growth. More specifically, the interviews drew respondents from the pastoral leadership, elders and departmental heads. 

The study used mixed methods of data collection i.e. the data collected was both quantitative and qualitative. By mixing both 

quantitative and qualitative research and data, the researcher gained in breadth and depth of understanding and corroboration, while 

offsetting the weaknesses inherent to using each approach by itself (Creswell, 2013). Quantitative data was gathered from the close 

ended section of the questionnaire. Qualitative data was gathered from the interview guide and the open ended sections of the 

questionnaire. Patterns, trends and relationships were then established from the information gathered. 

The study used a structured self-administered questionnaires and a structured interview guide. Both the questionnaires and the 

interview guides had structured questions which reflected the study objectives. Research assistants distributed and collected filled 

questionnaires. 

Ethical considerations were observed which included:  voluntary participation, informed consent,   confidentiality, approval to 

conduct research from Pan Africa Christian University and management of the churches and research permit from the National 

Council for Science, Technology and Innovation. 

Both qualitative and quantitative data was analysed in order to answer the research questions of this study. Descriptive statistical 

analysis technique was used. Data collected was sorted, classified and coded then tabulated for ease of analysis. The Statistical 

Package for Social Sciences computer software (version 21) was employed to generate the output in form of frequency tables, means 

and standard deviations for ease of analysis. Descriptive statistics was employed to analyse the data. The results were presented using 

frequency distribution tables.   

 

Results  

Out of the 300 questionnaires issued to respondents, 279 were returned giving a repose rate of 93%, which was an excellent response 

(Mugenda and Mugenda 2003). 

Table 1 Response Rate 

Response Frequency Percentage 

Responses received 279 93% 
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No responses   21   7% 

Total  300 100% 

 

The age distribution of respondents indicated that 35.4% were aged between 30-35 years, 23.4% between 35-40 years, 18.9% between 

25-30 years, 12.8% were above 40 years while 9.5% were between 18-25 years. This depicted that all the respondents were adults 

aged 18 years and above and therefore old enough to fully appreciate the influence of church governance on the level of 

congregational giving.  

 

Figure 1: Age distribution of the respondents 

The gender distribution indicated that 185 respondents representing 61.7%   were female while 115 representing 38.3% were male. 

This showed gender disparity among the respondents. 
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Figure 2: Gender distribution of the respondents 

On level of education for respondents, the findings showed that College Diploma holders were the majority representing 57.4%), 

graduates were 21.3%, and high school level faithful were 15.7% while other qualification formed 5.6%. This depicted that the 

faithful had the requisite education to understand the subject matter under investigation and were therefore suitable as respondents for 

the study.  

 

Figure 3: Level of Education of the respondents 

The length of church membership is important in understanding church governance and its implications. The study established that  

172 respondents representing 57.4%  had been church members for 5-10 years, 78 representing 25.9% for over 10 years while 50 
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representing 16.7% for less than 5 years. This implied that the majority of the congregants had been church members long enough and 

were well informed about giving in the church. In essence, from the findings of the demographics data, the respondents were suitable 

the study and therefore the information they provided was reliable for analysis. 

 

 Figure 4: Respondents’ church membership in years 

Discussions  

Influence of Transparency on Congregational Giving 

The study sought to establish the influence of transparency through presentation of financial reports, tendering process and seeking 

feedback from congregation on the level of congregational giving. On whether the church leadership presented financial reports to 

their congregation, the findings established that 234 respondents representing 84% reported that their church leaders presented 

financial reports to the church congregation while 46 representing 16% indicated that their leaders did not present financial reports to 

their congregation. This revealed that most of the churches had an accounting system and produced financial reports that were 

presented to members. 

The respondent’s views on awareness of the tendering process in their church, the findings showed that 192 respondents representing 

69% were aware of the tendering process while 87 representing 31% were not aware. The respondents were further required to 

explain how their churches procured items e.g. chairs and construction materials. They reported that this was done through 

fundraising, pledges, offerings and donations, while some tenders were given to members who run such businesses.  These views 

were supported by the information from the interviews where the church leaders themselves explained that the churches gave priority 

to members’ businesses during procurement of goods and or services. They believed that as a community of believers, they were 

obliged to be part of their congregations’ lives, including being customers for their businesses where possible. This showed that 

stakeholder involvement was practiced in the tendering process. This showed that the church members were not only aware of the 

tendering process but were also involved in it.  The tendering process was an indicator of transparency and this was further 

compounded by the fact that the tenders went to the members. Where transparency was present, members were willing to give more 

as the process was fair and also supported members’ businesses. 

Influence of Consistency on Congregational Giving 

The study endeavored to establish the influence of consistency, through respondent’s awareness of the church’s constitution and the 

stability it brings in the church, on the level of congregational giving. The respondent’s opinion on awareness of their church 

constitution revealed that 224 respondents representing 80% were aware of the presence of a constitution in their church while 55 

representing 20% indicated that they were not aware of one. Those who indicated knowledge of a church constitution were further 

asked whether they thought their leaders followed the constitution all the time. They explained that there were times they felt that the 
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leaders failed to follow the constitution. They cited issues which arise at a time when the officials may not be gathered for a meeting. 

During such times, actions are taken and then the leaders report later to the church. This implied that there were times the faithful felt 

that the leaders acted independent of the constitution. 

From the interviews however, the leaders explained that they followed the constitution at all times. They indicated that the 

constitution mandate decisions to be taken by a simple majority of them in case it is not possible to convene a meeting for all of them. 

They cited a case where a church leader loses a loved one in the course of the week and burial is planned in the same week before a 

Sunday meeting. They explained at such times the leader/member is supported financially and morally by the church and then details 

reported to the church members the following Sunday.  

This difference in opinion between the leaders and the faithful was perhaps the case because those faithful interviewed on the contents 

of their church constitution did not seem to know more than the mere existence of such a constitution. The leaders on the other hand 

seemed to understand it. They also noted that leadership is a delicate balancing act where it is not possible to satisfy everybody. 

 

The opinion of the respondents on whether the constitution had led to stability in the church indicated that 190 respondents 

representing 68% thought it had ensured stability in their church while 89 representing 32% were of the view that it had not ensured 

stability in their church. They were further tasked to explain whether there had been any scandals involving the leadership in their 

churches, where all reported that they were unaware of any scandals. 

Influence of Integrity on Congregational Giving 

 The influence of integrity on congregational giving  were rated on a 5 point Likert scale where: 1 - Strongly Disagree, 2 – Somehow 

Disagree, 3 – Agree, 4 – Somehow Agree and 5 - Strongly Agree. The mean and standard deviations were generated from SPSS and 

were as illustrated in Appendix 2. 

Since there were five items in the mean i.e. Strongly Disagree, Somehow Disagree, Agree, Somehow Agree and Strongly Agree, the 

mean was computed out of 5 i.e. with 1 (Strongly Disagree) being the lowest value and 5 (Strongly Agree) being the highest value. 

All the other responses fell between 1 and 5. Further, a mean range of 1-2.5 meant Disagree, 2.5 – 3.5 meant Neutral while 3.5 - 5 

meant Agree. 

The findings indicated that the respondents agreed that integrity played a key role in congregational giving. Further, integrity affected 

giving in the following ways, consistent reporting by the leadership  meant availability of more funds for projects (Mean 4.464), the 

church has acquired tangible property over the years (Mean 4.357), the church leadership often considers the integrity of a member 

before assigning him/her responsibilities in the church (Mean  4.321), I am satisfied with how the church leadership reports on the use 

of finances (Mean 3.957) and the church leadership often reports on the finances of the church (Mean 3.714). 

The findings implied that although the respondents agreed on the importance of integrity in congregational giving, their agreement on 

how the church implemented it was varied with some aspects receiving more approval than others. The order in terms of priority was: 

consistency in reporting, property acquisition and background check for members before being assigned duties, report on use of 

finances and finances of the church. This showed that members were very much concerned with maters of integrity as far as 

leadership was concerned. In cases where the leadership exercised integrity, members were confident in their leadership and always 

came forward to support their church. As, such, the level of integrity influenced the way the faithful gave in support of their churches. 

 Influence of Accountability on Congregational Giving 

The study sought to establish the influence of accountability on the level of congregational giving by seeking the respondents’ opinion 

on Church leadership and responsibility, and whether there were structures in place to ensure accountability. The respondents’ views 

on whether the leaders assumed full responsibility when things did not turn out as planned established that 226 respondents 

representing 81% agreed that the leadership of their church assumed full responsibility while 53 representing 19% indicated that they 

did not assume full responsibility. On whether the leadership was answerable to the congregation, the responses revealed that 201 

respondents representing 72% agreed that the leaders were answerable to the congregation while 78 respondents representing 28% 

indicated that the leaders were not answerable. These findings implied that the majority of church leaders were not only answerable to 
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the people who chose them but they also understood that if they made mistakes in the course of their duty, it was important to own up 

their mistakes.  

Structures in Place to Ensure Accountability. 

In an effort to evaluate the level of accountability the study sought to find out whether there were structures in place to ensure the 

same.  It was established that the churches had development committees for dealing with church projects. Committees for other social 

functions were formed on need basis. These committees were responsible for mobilizing resources for projects identified by the 

church and regularly presented financial reports to the congregation. Some committees reported monthly, others quarterly while some 

did so twice a year. Copies of these reports were also pinned on the notice boards for the congregations to interrogate. 

The respondents also reported that their pastors/priests were accountable to the church leadership. They pointed out that there were 

secretariats in each church with the pastor/priest as the head. They also explained that the priests/pastors did not implement any 

project or incur expenditure without the approval of the secretariat. This implied that the priests/pastors were part of the collective 

decisions being taken in their churches.  

Conclusion 

From the findings, it is the researchers’ conclusion that the church leaders represented by the respondents in churches in Utawala 

Ward are men and women of integrity, transparent, accountable and consistent. These are values that not only encourage church 

congregations to give of their tithes, offerings and love gifts but also to support the church if fulfilling its role in the Great 

Commission ( Matt. 28:16-20). It should therefore be expected that these churches will grow numerically, be able to provide the 

required facilities for their members and be independent in their ministries without having to rely on external donors. This implies that 

the leadership must continue to demonstrate and sustain good governance to ensure that members sustain their giving and hence 

ensure healthy and growing congregations. 

Recommendations 

The study recommends that those in church leadership should always enforce good governance to raise the level of trust in their 

members. They should be good stewards of the resources entrusted to them and also their congregants. The leaders should practice 

transparency, be accountable and be consistent in their church policies. This could take the form of regular financial reporting, broken 

down to a language that the congregation can understand and verify. 

The leaders should also endeavor to be fair to all the faithful in all matters of governance. There should be no preferential treatment of 

some faithful neither should they show favoritism. As Christian leaders they should show no favoritism in line with what our Lord 

charged us to do (I Timothy 5:21). The church should put in place a policy to guide house visits by the pastor/priest/church leaders so 

that no faithful will feel left out in case there is need.   
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Abstract- Through this paper, we are trying to analyze the possible 

characteristics that influence the ability of a consumer to recall a 

specific brand or a specific feature of a brand. Through this paper, 

we also study certain characteristics that we possibility think can 

influence the brand recall of consumers and have tried to check 

whether these factors and the consumers ability to recall 

information have any kind of relationship which could help 

marketers develop appropriate marketing strategies. 

 

Index Terms- Consumer Retention, Communication Strategy, 

Brand Recall, Advertising, Target Audience 

 

I. INTRODUCTION 

rowth and success are about more than landing new clients; 

they’re also about retaining current one. According to 

McKinsey, “Even small differences in net-revenue churn have 

very real implications for a company’s top line.” In fact, a 5 

percent increase in customer retention rates can increase profits by 

25 to 95 percent.  

           As per Michael Levy (2008), “Only 0.25 percent of the 

actual amount spent on advertisement gets converted in real cash 

inflow and potential prospects.” Thus, it becomes extremely 

necessary for firms as well as for brands to make sure that their 

presence is known to the customers in the market even if they are 

surrounded by a number of competitors. Recruiting new customers 

costs five times as much as retaining current customers. It is 16 

times as costly to build a long-term business relationship with a 

new customer as compared to simply cultivate the loyalty of an 

existing customer. 

          When we speak about the FMCG sector, it is well known 

not only to marketers but also to lay man that “jo dikhta hai who 

bikhta hai”. It becomes extremely crucial for any brand in this 

sector to make that customer remembers his product or service 

above his/her competitors to make sure that they are able to 

survive in this ever-growing competitive market.  

          Let’s take help of a well-known marketing model to 

understand why it is so crucial for advertisers or marketers in this 

segment of product range to pump up their marketing game. 

 

 

 

 

 

 

 

 

 

 

          Fig 1 represents the FCB matrix which helps in categorizing 

products based on two major criterions, namely, the time and 

efforts that individuals takes to purchase the product vis-a’- vis the 

influence of his/her emotions v/s cognitive ability on the purchase 

decision.  

          When we talk about the FMCG sector, the majority of 

products lie between the Habitual and Satisfaction window of the 

matrix. 

          If you look at the hierarchy that follows when a consumer 

purchases a product which falls under the habitual spectrum, 

he/she shall first purchase the product first and then learn about 

the product, namely it’s features, benefits and cost benefit, after 

which they shall take the decision to do a repeat purchase or not.  

When we look at the satisfaction spectrum of the FCB matrix, the 

consumer shall first purchase the product and then as soon as 

he/she consumes or uses the product, they shall make a decision 

regarding the product on the spot and after which they shall 

revolve their learning regarding the product based on this decision 

that they made at the second decision. 

          Thus, we can clearly see that if the marketer wants to have 

the lion’s share of the market, it becomes necessary for them to 

make sure that the consumers at least tries their product. For 

making sure that the first stage takes place, advertising plays a 

crucial role.  

          Let’s take the example of Maggi. The brand was able to 

penetrate the market so well that now the product is known by the 

brand name and not vice-versa.  
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          The major reason behind this, is the influence of advertising 

on the consumer’s mind. Nestle has made sure that while 

advertising for Maggi they establish an emotional connect with the 

audience by showing testimonials of mothers, sharing their stories 

of how Maggi has been a trusted companion of either their 

children’s hostel life or their midnight cravings. 

          Even today, in the digital age, brands are dependent on Tvcs 

to run reminder ads to make sure the consumer has top of the mind 

brand recall for their product. When the consumer enters the 

shopping centre or the mall, he/she should immediately recall the 

brand, instead of the product that they want to purchase. The gist 

being, if a housewife wants to buy a soap, the first thing that should 

pop up in her mind is that she needs to buy XYZ soap and not that 

she needs to buy the product soap. 

          Through this research paper we are trying to analyse and 

possibly find out the common characteristics that could help in 

increasing consumer retention through advertisement in the 

FMCG sector.   

 

II. LITERATURE REVIEW 

          The paper of (Singh & Churchill, Arousal and Advertising 

Effectiveness, 1987) talks about arousal in advertising and how 

due to the skyrocketing prices in advertising, there is a growing 

need for advertisers to use different techniques to make their 

advertisement stand out and be remembered. One such technique 

that the paper looks into is the arousal technique. It refers to where 

the consumer's need for arousal is tapped, which resides in the part 

of the brain along with prestige. There is a correlation discussed 

between these two feelings. 

(Singh & Cole, 1993), have analysed the impact of the length of 

television advertisement on consumer retention. They have tried 

to test whether a 15 seconds long ad is the perfect span for 

advertising. Their research clearly stated that the length of ad did 

not influence the consumers ability to have higher brand recall, 

however, surely showing ads on a repetitive basis had a greater 

impact on the consumers ability to recall the brand at the time of 

purchase. However, their study also highlighted the fact that 

longer ads were extremely helpful in case of ads having an 

emotional appeal as compared to infomercials. 

(Magatef & Tomalieh, 1998) have, through their research, 

explained the impact of consumer loyalty programs on the 

consumers retention capability. A company or a firm who is able 

to adopt excellent CRM strategies leading to greater customer 

engagement are able to attract more and more attention of the 

customers thus leading to greater brand recall. 

(Benjamin, 1999) viewed the very fact that consumer satisfaction 

remains a worthy pursuit among the buyer marketing community. 

(Benjamin, 1999) suggests that „customer satisfaction is that the 

core philosophy of selling strategy of any organisation and plays 

a key role in an organisation success. He opines that customer 

satisfaction is significant for the brand loyalty because it is a 

crucial reason to connect someone with a specific brand. Customer 

satisfaction has traditionally been considered a fundamental 

determinant of future customer behaviour. 

          With reference to the research paper of (Anderson, 2000), 

the theory of customer service and satisfaction is about retaining 

customers. Loyalty remains the key element. It is by nature an 

intensely practical theory. Without a firm grasp on the essential 

principles of customer service, a firm cannot survive. 

          As per the findings of (Gunasekara, 2001)when it comes to 

high involvement products, consumer retention plays a larger role 

in influencing the sales. When a consumer wants to purchase any 

product, wherein he/she requires to put in more efforts, they 

automatically don’t remember brands unless and until the product 

offered by the brand has a USP or the brand has been able to create 

trusts amongst peers and family generations. Quoting the example 

of an airline firm, he jumps into the depth of the influence of 

buying behaviour on consumer retention, wherein he states that 

consumer retention acts as a moderating as well as intervening 

variable for the purchase of the ticket. 

(Krishnan & Govindarajanadan, 2003), from the responses which 

they got, they ranked the factors in the order of their contribution 

towards customer retention namely, building company image, 

eliminating service irritants, selling various product items, 

satisfactorily selling all service-related problems, providing 

benefits offered by the competitors, assisting customer making a 

brand choice. 

          According to (Ranaweera & Roy, 2003) the more satisfied 

customers are, the greater is their retention, the positive word of 

mouth generated through them and the financial benefits to the 

firms who serve them. It is not surprising therefore that the 

elemental aim of firms is to hunt to manage and increase customer 

satisfaction a minimum of during this era of competitive global 

marketing. 

(Venetis & Ghauri, 2004) revealed in their study that service 

quality has given contribution to the long‐ term relationships and 

customer retention. According to social identity theory, people 

tend to classify themselves into different social categories this 

would lead to evaluation of objectives and values in various 

groups and organizations in comparison with the customer’s own 

values and objectives. 

(McCoy, Everard, Polak, & Galetta, 2007)in their paper talk about 

how making a quick impression is important and how making a 

good one is necessary. It delves into the opening moments of 

advertisements which determine whether or not an advertisement 

will command viewers to keep listening and paying attention. It is 

a brief yet insightful paper into the merits of having 

advertisements open with certain traits such as colour and size of 

text, which keeps consumers hooked on to the advertisements. 

According to the study of (Kaanapali & Hartanto, 2009)the hotel 

image and customer satisfaction with the performance of 

housekeeping, reception, food and beverage, and price had a 

positive impact on customer loyalty. 

          The paper of (Zigmond, Dorai-Raj, Interian, & Naverniouk, 

2009)discusses the use of a model in order to predict which ads 

are best suited to be aired on TV, when advertisers may have a few 

options. The model requires all the different variants of the 

advertisement to be run already, in order to analyse the data which 

that advertisement will generate. The model analyses 

advertisement quality by keeping factors such as time of day, 

network, recent user behaviour and household demographics 

constant. By judging the advertisement quality, it becomes easier 

for advertisers to choose which advertisements to pick as spots are 

often very costly, have shorter durations and can form first 

impressions very quickly. The paper illustrates multiple 

quantitative factors with the help of graphical illustrations. 
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          According to the study of (Kuusik, 2009)which revealed the 

four analysed factors affecting customer loyalty (satisfaction, 

trustworthiness, image and importance of relationship) are playing 

different role on the varied levels of customer loyalty. Brand 

image can affect loyalty in two ways. Firstly, in terms of personal 

nature, i.e., inner attributes and the other one being the social 

identity theory 

(Faisan, Bahara, Zunad, & Aizani, 2011)were of the opinion that 

satisfaction could also be a critical scale of how well a customer’s 

needs and demands are met while customer loyalty could also be 

a measure of how likely a customer is to repeat the acquisition and 

have interaction in relationship activities. They were of the 

opinion that customer satisfaction features a positive significant 

relationship with customer loyally. They also concluded that it is 

impossible to have loyally without satisfaction. 

          According to (Badshah, Zafira, Sitaphalwala, & Samrudhi, 

2012), consumer satisfaction may be a critical focus for effective 

marketing programs. 

(Yi, 2013) stated that consumer satisfaction could also be a 

collective outcome of perception, evaluation and psychological 

reactions to the consumption experience with a product or service. 

Consumer satisfaction is considered how consumers can get more 

benefits than their cost 

(Hammadi & Qureishi, 2013)highlight in their paper about the 

zeigarnik effect, which talks about how consumers are more likely 

to remember tasks that are unfinished compared to tasks that are 

finished. The paper illustrates how there is a potential link that 

advertisers can exploit in order to make advertisements that 

consumers can retain better. It suggests ending advertisements 

abruptly or to leave the viewers on the edge of their seats. 

          The paper written by (Afeche, Araghi, & Baron, 2016) looks 

into how advertisements are an effective way to conduct CRM and 

retain consumers to their brand. It is relatively less pertaining to 

our research objectives. However, it is an unorthodox way of 

retaining consumers to the brand, which is what other papers we 

reviewed point towards as well. The paper has outlined a 

mathematical problem-solving method to calculate consumer 

response to advertisements put out by clients 

 

RESEARCH GAP AND PROBLEM 

          Based on past research, we can surely understand that 

marketers and researchers have given grave importance to 

consumer retention as a factor for being successful in the 

competitive market. Past research has analysed various factors 

which could possibly influence the ability of the consumer to 

remember the advertisement or the product feature. However, 

these papers have either focused on one particular aspect which 

influences consumer retention or focused on a particular firm.  

          In this paper, we are trying to identify and analyse multiple 

characteristics which could influence the ability of the consumer 

to remember advertisements and product features.  

          Also, out of all the research papers that we have analysed, 

none had considered societal issues, culture and participative 

campaigns as a factor that influences the ability of the consumer 

to remember advertisements and product features. 

          Thus, through this paper, we are trying to overcome these 

limitations by going into the depth of various factors which 

influence consumer retention. 

          This brings us to our problem definition. We have identified 

our research problem to be as, ‘to identify and establish a 

relationship the factors that influence consumer retention’. This 

can be further broken down into three parts 

 

People The consumers 

Problem Factors Influencing Consumer 

Retention 

Phenomenon The relationship between the 

factors that influence consumer 

retention and consumer retention 

 

RESEARCH OBJECTIVES 

The study has been undertaken with the following objectives 

1. To identify the possible factors that influence consumer 

retention 

2. To establish a relationship between the factors and 

consumer retention. 

3. To understand if it is possible to leverage the benefits of 

all these factors in one advertisement. 

 

RESEARCH METHODOLOGY 

1. Research Design 

For the purpose of this study we have made used of descriptive 

research design along with exploratory research design. 

Descriptive study as we shall be describing the factors influencing 

consumer behaviour in depth and Exploratory study as we shall be 

undertaking an expert opinion survey and based on the responses 

from the experts, we shall undertake consumer survey. Under 

descriptive, a single cross-sectional research design has been 

undertaken to study the respondents at a particular point of time  

2. Data Collection Method 

To collect primary data, survey method was used, wherein the 

respondents were called and interviewed. Also, to get responses 

from the experts, the questionnaire was mailed to them  

3. Sampling Design 

The sampling population were the consumers residing in Mumbai. 

The sampling method used was convenience sampling, which is a 

non-probabilistic sampling method as we didn’t have a 

predetermined database of samples. The sample size consists of 

approximate 171 consumer respondents and 4 experts. 

4. Data Analysis Tool 

The data that was collected from the respondents were analysed 

using graphical as well as statistical tools such as mean. 

 

DATA ANALYSIS 

          We enlisted certain characteristics which we assumed might 

have a considerate effect on consumer retention. To establish the 

validity of the same, we interviewed experts as well as general 

consumers to gain a deeper knowledge of the subject matter. The 

characteristics which were identified for the research were 

1. Age 

2. Rotation 

3. Type of Product 

4. Tone of the Advertisement 
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5. Brand Ambassador 

6. Culture 

7. Social Issues 

8. Participative Integrated Marketing Communication 

Campaign 

 

AGE 

          All the experts agreed to the fact that age played a major 

role on the information that the consumer was ready to pay 

attention to or to remember the information shown to him/her.  

          With growing age, the focus of the individuals becomes 

selective. The process of selective perception becomes narrower 

and is largely dependent on the type of product which is being 

shown.  

          Mr Rao stated that with growing age consumers tend to 

focus more on advertisements which contain the product that they 

require at that particular life cycle stage. Many consumers towards 

the later stages of life, don’t pay attention to advertisements 

containing luxury products at all as they don’t feel the need to 

purchase such products. 

          Whereas, when you talk about the younger working-class 

generation, they pay a fair share of their attention span towards 

luxury and social status – based products, as at that point of life, a 

certain status quo needs to be followed to ensure their acceptance 

by the general society.  

          To reinforce this information, we questioned the 

respondents regarding their views on the same. We asked the 

respondents to rank the listed products from a scale of 1 to 5 

wherein 1 represented that, the corresponding age group had the 

lowest probability to pay attention on the advertisement of the 

given product and 5 represented that the given age group who have 

the highest probability to pay attention on the advertisement of the 

given product.  

           

         

 

 

            The table above represents the mean of the data that was 

collected from the respondents. Washing powder represents the set 

of all the low involvement products which a consumer can buy as 

a habit. Here we can clearly see that the respondents believe that 

the working class of age 25 – 40 and the senior citizens are the 

ones that will pay the maximum attention to such advertisements 

as these commodities are the ones that these consumers will 

require variety seeking products the most. Perfumes represent the 

luxury products wherein consumers try to satisfy their status quo 

regarding the society. It is also considered as an accessory which 

the youth requires the most and this is represented by above table. 

The mean ranking given to the probability that the age group 

between 18 – 25 was 4.5 which was the highest amongst all of the 

age groups.  

          When we look at risky and self-expressive products such as 

cars, the decision of purchase lies in the hands of the bread earners 

and hence, they are the ones who pay the maximum attention 

towards the advertisements of such brands to gain better 

knowledge and information regarding the product benefits and 

attributes. Low involvement products such as chocolates don’t 

require a lot of effort and time and are rather purchased for the 

sake of variety or to give to someone else as a gift seen in the case 

of chocolate. The advertisements of chocolates are rather aesthetic 

and colourful to attract the younger audience’s attention so that 

they are able to have greater brand recall.  

 

ROTATION 
          Rotation basically refers to the number of times an 

advertisement is run during a particular time frame generally an 

hour. The experts believed that rotation and consumer retention 

had an extremely positive relation wherein higher number of 

rotations shall lead to a greater consumer retention and brand 

recall for the product.  

          To check this fact, we asked the respondents which of the 

given Nirma advertisements do they remember the most and all of 

the respondents remembered the oldest ad which had the 

renowned Jingle in it. Next came the Nirma Beauty soap 

advertisement, wherein 91% of the respondents remembered this 

advertisement featuring Sonali Bendre. However, the largest 

advertisement of Nirma featuring Hritik Roshan was the least 

remembered of all the given options (14%). This can be citied to 

the reason that the first Nirma advertisement is remembered due 

the Jingle which was passed on from one generation to the other 

leading to continuous repetition. However, the latest ad didn’t 

have many rotations across the channels. With reference to 

(KPMG & Google, 2019), the latest Nirma Advertisement had 

only 9 rotations in a day which was way less as compared to its 

competitor Tide which have 30 rotations in a day across various 

channels.  

 

 

TYPE OF PRODUCT 

          According to the experts, the type of consumer behaviour 

plays a major role on consumer retention. The type of product is 

based on the consumer behaviour exhibited 

         Adapted from (Belch & Belch, 2003) 

The above table represents the basic process that is followed by a 

consumer while purchasing different kinds of products. 

Advertising can provide knowledge to the consumer regarding the 

High Involvement  Learn – Feel - Do 

Low Involvement Learn – Do - Feel 

Medium Involvement Do – Feel – Learn  

Below 1818 - 25 25 - 40 40 - 60 Above 60

Washing Powder 1 1 4.8 4.5 5

Perfumes 1.05 4.5 4.15 3.8 2.09

Car 1 1 4.98 4.99 2.01

Chocolate 4.99 4.5 3.8 3.6 4.57

18%29%27%22%4%

FIG. 2: INFLUENCE 

OF ROTATION

Nirma Salt

Nirma Washing Powder

Nirma Beauty Soap

Table 1 
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features and attributes of the product, however, for the consumer 

to remember these features, depends on the process followed by 

the consumer. If the product (such as insurance) is a high 

involvement product, then the consumer shall pay at most 

attention to the advertisement to learn the benefits and features of 

the product. Whereas, when it comes to low involvement products, 

a consumer learns through the experience that they themselves go 

through or hear from their close ones. Thus, the experts advise 

testimonial advertisements to establish trust and emotional 

connect with the consumer so as to boost retention of the 

consumer. Medium Involvement products are where the 

advertisers can hit a boundary to gain larger share of the 

consumers mind. The consumer first purchases the product and 

then learns from his/her purchase. To ensure that the consumer 

continues to purchase their product, the advertisers should 

continuously focus on showing consumers how their product is 

better than competitors so that the consumer has trust over their 

purchase decision. 

 

TONE OF THE ADVERTISEMENT 

          96% of the respondents believed that they can remember the 

advertisements which were more humorous in tone as learning 

with laughter is considered as the best way to improve one’s 

memory. However, 94% of the respondents also agreed that they 

could remember advertisements much more serious in tone as they 

were more impactful and were able to generate suspense and 

emotions in the minds of the consumer. However, 93.5% of the 

consumers agreed that an emotional advertisement would remain 

in their minds for a very long period of time. This can be cited to 

the fact that Indians are more of feelers than thinkers and an 

emotional appeal is much more effective as compared to a rational 

one. The above data is represented in fig 3. 

 

BRAND AMBASSADOR 

          To identify the effect of a brand ambassador, we made use 

of Jennifer Aaker’s personality scale, wherein we asked the 

respondents to rate the characteristics for Colgate Maxfresh as 

well as for Close-up on a scale of 1 to 5. The mean of these 

responses is represented in the table no 2 and 3.  

          Colgate Maxfresh has Ranveer Singh as their brand 

ambassador whereas Close-up has never had any brand 

ambassador till date. Also, the advertisements of both these 

products focus on the USP of the freshness given by the 

product and not on the source of the advertisement. By using 

the Jennifer Aaker Brand Personality Test, we are trying to 

identify if consumers link the personality of the ambassador with 

the product.  

          Through the table, we can clearly see that the respondents 

have also considered Colgate as a daring, spirited, charming, 

outdoorsy and tough apart from the common characteristics 

between Colgate and Close – up. However, it is confusing to 

identify as to why a toothpaste shall be considered as outdoorsy or 

tough for the matter of fact. This can be linked to the consumer 

remembering the personality concepts of Ranveer Singh and 

linking the same to that of the product instead of just focusing on 

the personality concepts of the product itself. Thus, we can say 

that brands can leverage a brand ambassador to create a bias in the 

minds of the consumer regarding their product attributes and 

personality concept. This can be useful as; consumers normally 

purchase those products which fall in sync with their own 

personality type. (Belch & Belch, 2003). Thus, by using a brand 

ambassador whose personality and self-concepts match to that of 

the target audience, the brand can increase the chances of over the 

top brand recall.  

 

 

 

CULTURE 

According to Mrs. Kumar, culture influences consumer retention 

in the same way as personality of the consumer influences the 

consumers’ retention ability. Now, if a consumer feels that the 

advertisement represents the same cultural nuances and 

background of the consumers culture, then he/she feels that they 

Down-to earth (family oriented, small town) 4.5

 Honest(sincere, real) 4.9

 Wholesome(wholesome, original) 4.5

Cheerful(cheerful, sentimental ,friendly) 4

 Daring(Daring, trendy, exciting) 4.9

Spirited(Spirited, cool, young) 4.9

Imaginative(imaginative, unique) 4.4

Up to date (up to date ,independent, contemporary) 4.6

Reliable( reliable, hardworking ,secure) 5

Intelligent(Intelligent ,technical, corporate) 5

Successful(Successful ,leader, confident) 5

Upper class( upper class , glamorous, good looking) 4.9

Charming (charming ,feminine ,smooth) 4.89

Outdoorsy (Outdoorsy, masculine, western) 4.67

Tough (tough, rugged) 4.77

Down-to earth (family oriented, small town) 4.5

 Honest(sincere, real) 4.9

 Wholesome(wholesome, original) 4.5

Cheerful(cheerful, sentimental ,friendly) 4

 Daring(Daring, trendy, exciting) 3.5

Spirited(Spirited, cool, young) 4

Imaginative(imaginative, unique) 2

Up to date (up to date ,independent, contemporary) 3

Reliable( reliable, hardworking ,secure) 5

Intelligent(Intelligent ,technical, corporate) 3

Successful(Successful ,leader, confident) 3.9

Upper class( upper class , glamorous, good looking) 1

Charming (charming ,feminine ,smooth) 1

Outdoorsy (Outdoorsy, masculine, western) 1

Tough (tough, rugged) 1

1
6
5

1
6
0

8
0

1
6
1

1
4
5

FIG. 3 TONE OF 

ADVERTISING
Table 2: Brand Personality of Colgate MaxFresh 

Table 3: Brand Personality of CloseUp 
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are in their own comfort zone as it helps them to connect and 

understand the advertisement on a personal level. Thus, if the 

advertisement represents the local culture, it acts as an added 

advantage for the brand. Citing the examples of two brands, Mrs 

Kumar further explains, how Maggi tries to establish a connect 

with the audiences by showcasing the regional cultures, such as 

Punjabi, Maharashtrian, Guajarati and Madrasi Communities in 

their advertisements. Also, Parle Milk Bikis follows a different 

approach in the south wherein it focuses its USP of the product 

being made of pure milk and their advertisements always revolve 

around the Pongal theme, whereas, Parle Milk Bikis doesn’t have 

a separate advertising strategy in other parts of the country. 

 

SOCIAL ISSUES 

          As per Ms. Ganorkar, todays generation is a socially aware 

generation and wants brands to give back to the society and work 

for the betterment of the same. It is important for brands to indulge 

in CSR activities so as to increase their presence. Not only do 

focusing on societal issues provide the brand with a competitive 

advantage, but also help the brand to identify potential markets 

while solving the social problems. (Venetis & Ghauri, 2004) 

          Ms. Ganorkar further went on to explain that advocacy 

advertisements are often the choice of many brands as they help to 

inhibit social change across the consumer classes. She supported 

this statement with an example of Vicks, wherein by using Gauri 

Sawant as a brand ambassador, they were able to increase the 

acceptance of transgenders in the society.  

          When the respondents were asked regarding the same, 

figure 4 represents the answers given by them. Majority of the 

respondents agreed that the main purpose of such ads should be to 

encourage the people to either take action or inculcate the shown 

social change within themselves. Also, one more aspect 

highlighted by the experts was that using an emotional or serious 

tone along with social issues in the advertisements, helps the brand 

attract a larger audience towards the brand as well as the 

advertisement.  

 

PARTICIPATIVE CAMPAIGNS 

          Participative campaigns can be considered as those 

campaigns wherein a consumer is also required to interact with the 

brand through different modes, instead of the brand just 

communicating, its message. (Badshah, Zafira, Sitaphalwala, & 

Samrudhi, 2012). 

          With the help of two participative campaigns and two non-

participative campaigns, we tried to analyse, whether there was 

any kind of discrepancy in the consumers ability to remember each 

one of them. 

          The first campaign was the Britannia Kao, World Cup Jao 

campaign wherein the consumers were supposed to send the 

coupon codes to the brand to win tickets to the world cup. A 

whopping 93% of the total respondents remembered this particular 

campaign even though it was relatively old. Talking about the 

newer campaign which was Cadbury Madbury, wherein the 

consumers were supposed to go to the website to create their own 

mixes of the Cadbury chocolate, 99% of the total 171 respondents 

remembered this campaign. This can also be attributed to the fact 

that it was a relatively newer participative campaign. 

          However, speaking of the non-participative campaign, 

consumer didn’t recall the Navneet advertisement at all, whereas 

the relatively newer Cadbury Dark milk featuring Aishwarya Rai 

was remembered by merely 20% of the total respondents.  

          This establishes the fact that if a consumer has to go out of 

his way to interact with the brand, there is a highly possibility that 

he/she shall remember the campaign, in turn remembering the 

product that the ad featured.   

 

OVERALL INFLUENCE 

          The four experts were asked to rank all the eight 

characteristics that we identified which would influence consumer 

retention. The mean of the responses is represented in table 4. 

28%

17%
29%

26%

FIG. 4: PURPOSE OF 

ADVOCACY ADS

Spread Awareness

Funding

Encourage People

Participative Campaigns

1
5

9

0

3
4

1
6

9

FIG. 5: RETENTION OF 

PARTICIPATIVE 

CAMPAIGNS
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           Thus, based on the responses given by the experts, we can 

say that the no of times an advertisement is repeated, tone of the 

advertisements and consumers participation in the advertisement 

have a larger influence over the consumers ability to remember the 

product as well as the advertisement. However, all the other 

factors cannot be neglected as well, they hold if not more, but 

major importance, in influencing consumers retention 

 

MAJOR FINDINGS 

1. The life cycle stage of the consumer leads to selective 

perception and retention in the minds of the consumer as 

they pay attention to only those advertisements which 

contain the products that they need at that point of time. 

2. Number of times an advertisement is repeated has a 

positive influence over the consumers ability to retain the 

product benefits and features. 

3. Marketers need to give importance to the process that is 

adopted by the consumer while purchasing the product so 

as to draft the communication strategies 

accordingly 

4. The most effective tones of 

advertisement which helps consumers 

remember the advertisement are humour, emotional and 

serious. 

5. If the consumer is able to connect to the brand 

ambassador of the product and finds them in their 

aspirational groups, then the brand has a higher chance of 

top of the mind brand recall as compared to other 

competitors 

6. By incorporating the local culture into their 

advertisements, brands can establish an emotional 

connect with the audience. Also, it helps in relationship 

building as the consumers sense a feeling of 

belongingness towards the brand 

7. The generation of today believes that it is important for 

brand to spread awareness regarding burning societal 

issues and also do something to solve those issues. 

8. Participative campaigns are much more effective in 

comparison to non-participative campaigns as, the 

consumer has to put in additional efforts to interact with 

the brand, in turn learning about the product features and 

benefits. 

 

CONCLUSION 

          To survive in such a cluttered advertising environment, it is 

necessary that brands are able to establish themselves in the minds 

of the consumer. To do so, marketers need to consider a number 

of factors which could possibly influence consumer retention. By 

undertaking participative campaigns which encourage people to 

spread awareness regarding social issues, brands can leverage the 

benefits into increasing their brand recall. 

          Also, by selecting the brand ambassador whose personality 

is in sync with that of the target audience, they are able to gain a 

competitive advantage over the other brands, as the target 

audience is able to connect to the brand at a personal level.  

          By creating various permutations and combinations of the 

above mentioned eight factors, a brand position itself in the minds 

of the consumer in such a way that no competitive brand can 

disrupt their market position.  
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Tone of Ad 4.5
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Abstract- In this paper an antenna for LoRa (Long Range) 

frequency band 865 MHz to 867 MHz is presented. We present a 

flexible antenna as a wearable device. The antenna uses vertical 

polarization. It is a low power, low cost, narrow bandwidth, 

omnidirectional antenna. The substrate material used is polyimide 

having a dielectric constant of 3.5. Using Lora WAN, the data will 

be sent to gateway and the tag location can be traced. It is a modern 

RF application for IOT. The Inkjet printing technology is used for 

printing the antenna. Various parameters such as return loss, 

VSWR, radiation pattern, gain, efficiency is tested. Ansoft HFSS  

High Frequency Structure Simulator is used for knowing the 

parameter results. 

 

Index Terms-LoRa, flexible antenna, Meander line Antenna, 

Capacitive loading, Conductor line. 

 

I. INTRODUCTION 

his article uses Meander Line Antenna (MLA) in place a 

simple patch .An MLA presents a lower resonant frequency 

in comparison to patch of same size. It also increases electrical 

length, thus reducing the space required. In order to do so, the 

patch is folded into horizontal and vertical sections with gaps 

intervening them. With increase in length meandered patch, the 

resonant frequency decreases. Traditionally, Meandered antenna 

have been part of patch antennas or as slots in patch antennas. The 

past few years have witnessed designs developed with use of the 

meandered patches themselves.  Our design is an addition to such 

examples. 

 

Compact antennas are attracting considerable interest due to its 

wide applicability. The next decade is likely to witness a 

considerable rise in such type of antennas. Also, low weight has 

become the need of the hour. Within the next few years, compact 

antennas will be an important component in the IOT (Internet of 

Things) Technology. 

 

We present an interesting solution to achieve nearly all objectives 

we had in mind at the time of initiating the design. 

 

MLA stands for Meander line Antenna and will be indicated by 

the word MLA following this paragraph. Throughout this paper 

we use the term “LoRa” to denote Long Range Transmission. 

 

In [1] the authors studied the effect of capacitive loading and found 

an enhanced bandwidth without the need of any matching 

network. They developed a new method for MLA bandwidth 

enhancement with the conclusion that doubled layered MLA 

(MLA in ground plane) enhanced bandwidth 1.5 times much 

higher than the single layered MLA. In [2] use of conductor line 

along with symmetrical ground plane has been endorsed to 

achieve dual band frequency of operation from 900 MHz to 1800 

MHz .It has been suggested in [3] that the use of conductor line 

with asymmetrical ground plane sets up additional resonant 

frequency and enhances impedance bandwidth of the antenna. In 

[4] the shortcomings of low data rate of about 50 Kbps has been 

recognized. A serious weakness of [5] is that the size can be 

reduced only with degradation in gain and antenna efficiency. In 

 [6], their approach is not well suited as close proximity between 

feed and shorting pins causes disturbance and radiation pattern and 

reduced bandwidth. In [7] the experiments to enhance return loss 

were marred by narrow bandwidth of the antenna. 

 

 

II. ANTENNA DESIGN AND ANALYSIS 

A strikingly remarkable feature of the design is that it is compact 

in size. Its compact size accounts for use in IOT applications. This 

paper outlines a new approach in the way the design development 

has been carried out in the view of the use of two techniques 

simultaneously for the achievement of its purpose. The MLA has 

been analyzed to work on the LoRa band range in India, i.e. 865 

MHz to 867 MHz by running successful simulation results in the 

High Frequency Structure Simulator (HFSS Software). 

 

We believe we have found an innovative solution with very small 

size and succeeded in fulfilling bandwidth requirements of the 

area under application. 

 

In the literature, any electrically small antenna refers to the 

antenna whose longest diameter is less than or equal to 1/10𝑡ℎ  of 

the wavelength of the antenna of the antenna under operation. The 

T 
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term ‘MLA’ refers to an antenna which instead of a long thin wire 

length is adjusted horizontal and vertical manner such that the filed 

distribution causes to operate the antenna at the same frequency 

the straight-line antenna would operate. Ground plane was 

gradually shifted downwards vertically as no desired results were 

obtained with horizontal ground placement. 

 

A. Antenna Design 

The figure 2.1 shows the MLA design and structure.  

 

The substrate thickness is 0.19125 mm whereas the patch 

thickness being 1/4𝑡ℎ oz i.e. 0.00875 mm. Electrically its 

dimensions being 0.147 λ x0.144 λ. The dimensions of the MLA 

are presented in Table 2.1 

 

 
                    

                     Figure 2.1 MLA design and structure 

 

In the first step the simple MLA without any technique is 

constructed in HFSS.As soon as the central frequency is reached, 

we can think of expanding the bandwidth. After the fulfillment of 

bandwidth, the antenna can be checked for its radiation pattern. To 

reach successful simulation care must be taken that no overlap of 

structure takes place. Considerable attention must be paid when 

dimensioning the radiation box that is, it must be an integral of λ 

and design must lie in the exact center. Also, extreme caution must 

be taken when setting up the adaptive passes, number of passes 

must be enough to make solution converged at all frequencies. 

Microstrip feed is assigned to the MLA, a lumped port in HFSS 

Design Simulation. As thickness is assigned there is no need of 

boundary conditions for patch material. 

 

 

 

 

 

 

 

 

Table 2.1 Dimensions of simulated values of MLA Patch 

 

Sr 

No. 

Parameters Simulated Values 

3 Substrate Length 23.945mm 

4 Substrate Width 23.5mm 

5 Ground 21.285mmx11.547mm 

6 Cut 1.895 mm x 2.561 mm 

9 Patch Copper 

13 Meander line Width 0.86mm 

14 Rectangle 1  14-0.1 mm x 0.86 mm 

15 Rectangle 2 0.86 mm x 1.24 mm 

16 Rectangle 3 15.25 mm x 0.86 mm 

17 Rectangle 4 16.5 mm x 0.86 mm 

18 Rectangle 5 6.265 mm x 5 mm 

19 Rectangle 6 0.86 mm x 3.755 mm 

20 Rectangle 7 17.755 mm x 0.86 mm 

21 Rectangle 8 0.86 mm x 5.01 mm 

22 Rectangle 9 19.01 mm x 0.86 mm 

23 Rectangle 10 0.86 mm x 6.425 mm 

24 Rectangle 11 0.555 mm x 0.545 mm 

25 Rectangle 12 0.86 mm x 7.5 mm 

26 Rectangle 13 8.0025 mm x 0.86 mm 

27 Rectangle 14 0.6 mm x 1.11 mm 

28 Rectangle 15 7.185 mm x 1 mm 

31 Rectangle 16 1 mm x 1.05 mm 

 

The antenna dimensions are assigned from center to outwards. The 

two techniques used in the paper for bandwidth enhancement are 

capacitive loading and conductor line, their effects are described 

in detail in the coming section.

III. RESULTS AND FINDINGS 

Now we describe the reason for techniques used, their explanation 

and demonstrate the conforming results. 

A. Initial Design and need for Impedance Matching 

A simple spiral antenna was used to evaluate the tendency of an 

MLA antenna [see appendix] to achieve results. The analysis 

confirmed its feasibility to reach the desired solution. Our initial 

design gave a -6dB return loss, not sufficient for impedance 

matching. Impedance matching depends on several factors such as 

ground plane, substrate thickness, dielectric constant and feedline 

measurements. There were significant changes observed when 

capacitive loading and conductor line techniques were applied. 

The analysis highlighted the importance of bandwidth 

enhancement technique in achieving both higher return loss and 

bandwidth. The return loss and bandwidth are shown in figure 3.1. 

The VSWR is less than 2 for the 3 MHz bandwidth. The analysis 

did not reveal any significant difference between the results 

obtained with conductor line and without it. With conductor line 
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higher return loss is at 867MHz and with-it higher return loss is at 

centered frequency of 866 MHz Thus, we have used the design 

with conductor line. The method of capacitive loading helps in 

removing the need for stub matching. One attractive feature is that 

it is easily assimilated in the design without increasing the 

fabrication complexity and affirming that no other essential 

parameter results such as radiation pattern or gain change. A 

nearly omnidirectional Radiation Pattern is observed as shown in 

figure 3.2. Our Antenna being vertically polarized, we need to 

place antenna vertically to obtain the desired omnidirectional 

pattern. We achieve a gain of 5.5 dBi at 0° angle. In the figure, the 

red line represents E plane and blue one represents H plane. An 

overall gain of nearly 0 dBi is obtained, as shown in figure 3.3. 

The efficiency of the MLA patch is 48.5%. 

 

 A less time-consuming alternative is simple patch at 866MHz It 

is less exhaustive in the sense, it owes a standard defined 

procedure for obtaining the design. One possible way is to use the 

patch antenna instead if size is not an issue. 

 

 
 

Figure 3.1 Return Loss of MLA Patch 

 

Polyimide is known for its robustness, flexibility, low dielectric 

strength and thermal endurance. In our final design polyimide is 

used as a substrate having a dielectric constant of 3.5, dielectric 

loss tangent 0.008 and a mass density of 1400 Kg/𝑚3 which gives 

polyimide its required flexibility .It has a flexible strength 340 

MPa and temperature durability from 65°𝐶 to 150°C.Overall 

thickness of antenna is 0.2 mm. Curiously, the correlation between 

the thickness and resonant frequency is reverse .In addition to this, 

we also found that with decrease in resonant frequency, return loss 

improves.  

 

Under bending conditions, the resonance is shifted downwards, 

yet bandwidth is the same. This further extends our knowledge of 

some few MHz bandwidth on the lower side of central resonant 

frequency i.e., 866 MHz in our case. For single layer antenna  the 

minimum  radius bend  should be 3 to 6 times the thickness of the 

patch. i.e. 0.0525mm in our case. 

 

 

 
 

Figure 3.2 Radiation pattern of MLA Patch .An omnidirectional 

pattern is observed. 

 

The results have further strengthened our confidence that the 

same MLA basic pattern can be used to obtain 433 MHz and 915 

MHz band antennas with antenna size, meander spacing and 

meander width modifications. 

 

 
 

Figure 3.3 Overall gain of the MLA patch .A nearly 0 dBi gain is 

observed 

 

By substituting the gap width and MLA width x axis meander 

length id derived. Similarly, by deciding MLA position y axis of 

MLA patch is decided. For the sake of simplicity reasons, initial 

formulations are given below. 

 

Calculation for microstrip patch: 

Step 1: Calculation of Rectangle 1: 
X=14mm   Y=0.86mm 
Step 2: Calculation of Rectangle 2: 

X=0.86mm    Y=0.86+0.38=1.24mm 

Step 3: Calculation of Rectangle 3: 

X=14mm+0.39mm+0.86mm=15.25mm   Y=0.86mm  
    

The model with chamfer is selected because it is one of the most 

practical, feasible, economic in the way that it uses less substrate 

which will lead to low cost of antenna and less space. It is worthy 

to add that with modified chamfer design 4 mm capacitive loading 
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is reduced and overall, with ground and substrate measurements 

about 6 mm space is reduced from design. We opted for a small 

antenna size as there is a strong need of compact size antenna for 

IOT and LoRa band Applications. LoRa band Applications 

include asset tracking in Airports and construction sites., fleet 

operation, preventive and predictive maintenance and theft 

prevention. 

B. Use of Simulation software 

There are numbers of software available for antenna design such 

as CAD, FEEKO, HFSS etc. We have used the High Frequency 

Structure Simulator for our simulation purpose. It’s based on the 

Finite Element Method and Method of Moment. 

 

 

IV. CONCLUSION 

As anticipated our experiments show acceptable results for 

return loss, bandwidth occupancy and gain. Apart from slight 

discordance to the stringent omni-directional pattern, a good 

nearly omnidirectional radiation pattern is observed. There is also 

a satisfactory report of gain of about 0.0017 dBi though not exactly 

0 dBi. 

APPENDIX 

How LoRa Technology Makes Supply Chains and Asset 

Management Smarter. (Semtech) 

 

Signal Plus 2G 3G GPRS GSM Full-band Built-in Flexible Plate 

Antenna. (www.aliexpress.com) 
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 Abstract- One of the great challenges of Scanning Tunneling Microscopy (STM) is the production of atomically sharp tips. Tungsten 

tips in Scanning Probe Microscope (SPM) and Atomic Force Microscope (AFM) are used instead of platinum and iridium (Pt/Ir) tips 

due to their high quality factor, mechanical stability and produced at low cost. In this work we carried out different experiments on 0.5 

mm (0.02 inch) tungsten wire and obtained sharp and reproducible tungsten tips by simple electrochemical etching “Drop-Off” 

method and we have shown that tips reproduced have better properties i.e. tip diameter and cone angle than earlier. Moreover tips 

reproducibility is checked by selecting a sample or two from produced tips and experimental work is repeated to show whether the 

procedure is reproducible or not and as shown that tips production procedure is reproducible by analyzing them, so have best control 

on tip shape and optimized etching conditions are reported. Similarly tips are produced by varying different voltages and maintaining 

various concentration of solution constant i.e. 2 molar, 3 molar and 4 molar NaOH concentration of solution and comparison is made 

between different tips by measuring their cone angle and tip diameter from SEM and OM images. Cone angle and tip diameter are 

measured from SEM and OM images by using AutoCAD software whose procedure are shown below at experimental work. Finally 

we have produced atomically sharp tungsten tips by analyzing optical microscope (OM) images and scanning electron microscope 

(SEM) images and have recommended the optimum one to be used in SPM. 

Keywords- Scanning Tunneling Microscopy, Scanning Probe Microscope, Tungsten Tips, Electrochemical Etching, Scanning 

Electron Microscope   

 

I. INTRODUCTION 

Scanning Probe Microscopy (SPM) is a branch of imaging technique that scan the surface with the varying sharp probe whose 

diameter vary from size of the atom up to 40 nm [1]. Here source is quite far away from the specimen. It works by scattering of light 

and electrons that produce image of a specimen. SPM technique broadly classified into Scanning Tunneling Microscopy (STM) and 

Atomic Force Microscopy (AFM) [2, 3]. 

In STM a tunneling current between atomically sharp probes is used for scanning the surface.  STM consist of small sharp conducting 

tip that scans across the sample. Separation distance b/w tip and sample is close to 1 nm. At this small distance a quantum mechanical 

tunneling current can flow b/w atoms at tip and surface. The tip is attached to scanning device which move in X, Y, Z direction and 

scan surface. The magnitude of current b/w tip and sample is constantly measured. It is important to know that only electrically 

conductive sample can be examined with STM. STM works in two ways, scanning at constant height and scanning at constant current 

[4, 5]. 

In AFM a 100-200 micrometer cantilever with a sharp silicon nitride or silicon crystal tip is used for scanning a specimen [6]. AFM is 

used for measuring non conducting samples i.e. polymers and biological specimens with atomic resolution. AFM works on 

intermolecular forces (Vander walls or Electrostatic). Here no flow of current b/w tip and specimen occur [7]. Tip diameter ranges 

from 10-40 nm. It works in three mode contact mode, tapping mode and non-contact mode [KARTHIK SALVAM, www.vit.ac.in]. 

 

II. ELECTROCHEMICAL ETCHING 

Electrochemical etching method is at present considered the fastest, cheapest, and most convenient and reliable method for fabricating 

metallic tips for scanning tunneling microscopy (STM) or atom probe field ion microscopy (AFM) [8]. Electrochemical etching is 

governed by various etching parameters and also depends on the operator’s skills and experience. Many researchers have developed 

customized etching procedures and conditions to improve the stability and reliability, and to obtain the desired high-quality tip 

profiles. Among these customized techniques, the “drop-off” method is a well-known, robust technique that provides flexibility in 

terms of control in etching parameters and process. In the “drop-off” technique, electrochemical etching essentially results from the 

anodic dissolution of metallic wire in an aqueous electrolyte solution. The standard method involves dipping a tungsten wire into an 
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electrolyte, biasing the tip [9, 10]. Etching then begins at the air/electrolyte reaction interface and continues into the immersed 

metallic wire. Usually, potassium hydroxide (KOH) or sodium hydroxide (NaOH) is used as electrolyte for tungsten wires; 

meanwhile, calcium chloride (CaCl2), sodium chloride (NaCl), or potassium chloride (KCl) is used for platinum-iridium wires. When 

a positive voltage is applied to the tungsten wire, etching occurred at the wire surface within the meniscus and below the nominal 

air/electrolyte interface. The basic electrochemical reactions occurring in this process are shown below: 

Cathode: 2H2O + 2e ↔H2 (g) + 2OH 

Anode: W + 8OH→WO42+ 4H2O + 6e 

Overall: W + 2OH + 2H2O→ WO42+ 3H2 (g) 

Here in the electrochemical reaction, at the anode the tungsten wire is oxidized to form tungstate anions which are soluble in water, 

and thus the wire is partly dissolved. Similarly the capillary forces and surface tension yield the formation of a meniscus of solution 

around the tip wire when it is immersed into the electrolyte. The shape of the meniscus plays a very important role in determining the 

final shape of the tip as the etching rate at the top of the meniscus is a lot slower than at the bottom. Also the concentration of OH- 

ions is lower near the top of the meniscus than in the solution overall. Thus, the etching process takes place at a slower rate at the top 

of the meniscus. Where etching takes place at a higher rate, tungsten anions are formed that will flow downwards. This hinders the 

electrochemical etching of the tungsten wire submerged below the meniscus. Thus, a necking phenomenon is observed in the 

meniscus where the etching rate is enhanced. At some point, this part of the wire becomes so thin its tensile strength cannot sustain 

the weight of the lower end of the wire; the latter breaks off and a sharp tip is left behind. This is commonly referred to as the “drop-

off” method [11]. 

Furthermore, the soluble tungstate produced during the reaction flows towards the lower end of the tip wire, generating a dense 

viscous layer which prevents this region from being etched away. The reaction is also significantly enhanced as a result of the radial 

flow of solution from the cathode ring toward the anode tungsten wire. As in the above procedure, when the tips drop off, so the 

applied voltage is turned off as quickly as possible in order to avoid an increase in tip radius. Finally, the upper portion of the tungsten 

wire was used as the final product, i.e., the tungsten tip and in some cases both upper and lower portion as Tungsten (W) Tips., 

increasing the chance on a double tip[12]. 

So Here we will use electrochemical etching technique for the production of Tungsten (W) tips by supplying DC voltage from a DC 

power supply. A positive DC etching voltage was chosen to eliminate disruptive gas formation at the etching site [13]. The 

advantages of this method are short fabrication time, easy setup, and low investment and being controllable with high accuracy [10]. 

In conclusion, STM tips will be electrochemically etched using an in-house developed method which will offers excellent control over 

the tip’s shape and consistently produce ultra-sharp probes capable of sub-molecular/atomic resolution STM/AFM images.  

 
Figure 1: Schematic of the experimental setup for Electrochemical Etching Technique 

 

III. EXPERIMENTAL  WORK 

A. Electrochemical etching of 0.5 mm tungsten wire in 2 molar NaOH solution 
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In electrochemical etching, 0.5 mm equivalent to 0.02 inch tungsten wire is dipped into 2 molar NaOH solution containing an 

electrode and applying a  DC voltage, the process have dissolved the wire partly  near  the  air-solution interface until a sharp tip have 

been formed. In 2 molar solution 16 grams of NaOH is dissolved in 200 ml of distilled water.  The DC voltage is applied in such a 

way that the Tungsten wire (tip) is the anode and the submerged electrode is the cathode in this process. Experimental data for 

produced tips is given in following table. 

Table 1: Experimental data for produced tips of 0.5 mm tungsten wire on Electrochemical Etching in 2 molar NaOH solution 

 

S. No V Ti Tf A Cone Angle   Tip Diameter  (mm) ≈ Tip Diameter 

(nm) 

1 3.2 11:08 11:25 0.02 29° 0.000107 107 

2 3.8 11:38 11:55 0.04 31° 0.000044 44 

3 4.9 12:06 12:18 0.09 38° 0.000048 48 

4 5.6 12:19 12:30 0.10 33° 0.000058 58 

5 7.3 12:31 12:40 0.11 23° 0.000062 62 

6 9.2 12:41 12:48 0.15 17° 0.000087 87 

7 11.2 12:49 12:56 0.17 17° 0.000971 971 

 

In above table, V is the reference voltage which is selected, Ti is start time of experiment, Tf is end time of experiment when etching 

completed and A is ampere drawn by supply when etching in progress. OM & SEM images of the produced tips are shown in 

following figure. 

 

Sample 2          

                           Sample 3 

 
Sample 1&2                                                                                            Sample 3, 5&6 

Sample 4

                              Sample 7 
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Figure 2: OM & SEM Images of tungsten tips prepared in 2 Molar NaOH solution (16g/200ml) 

 Finding Cone Angle using AutoCAD 

Cone angle and tip diameter of produced tungsten tips are find by using AutoCAD Software whose procedure are given below. 

1. First insert the picture to AutoCAD software. 

2. Then scale the picture by finding its scale factor as one of the dimension i.e. wire diameter is known to us which is 0.5 mm. 

3. At last when the picture is scaled, so find cone angle and tip diameter by drawing imaginary lines and a circle at the tip. 

Cone angle and tip diameter of produced tungsten tips are shown in following figure. 

 
Sample 1&2                                                                                                        Sample 3, 5&6 

 
Sample 4                                                                                                            Sample 7 

Figure 3: SEM Images of tungsten tips showing cone angle and tip diameter measured using AutoCAD Software 

From the finding data we suggest that sample 2 and sample 3 have best cone angle and tip diameter, so we will reproduce these two 

samples and will check their reproducibility which is one of our objective. 

a. Reproducibility of sample 2 on Electrochemical Etching in 2 molar NaOH Solution 

We have performed several experiments keeping the voltage of sample 2 i.e.3.8 v constant to check whether the sample we selected is 

reproducible or not. We have performed 7 experiments and taken samples. Experimental data for production of tips is given in 

following table. 

Table 2: Experimental data showing reproducibility of sample 2 on Electrochemical Etching 

 

S. No V Ti Tf A Cone Angle  Tip Diameter  (mm) ≈ Tip Diameter 

(nm) 

1 3.8 10:34 10:54 0.02 17° 0.000108 108 

2 3.8 11:04 11:25 0.03 35° 0.000018 18 

3 3.8 11:47 12:08 0.03 38° 0.000016 16 

4 3.8 12:17 12:39 0.04 58° 0.000014 14 

5 3.8 12:52 1:12 0.04 61° 0.000049 49 

6 3.8 9:49 10:12 0.02 44° 0.000037 37 

7 3.8 10:08 10:20 0.04 63° 0.000065 65 

 

SEM images of the produced tips are shown in following figure. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10199
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020              845 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10199    www.ijsrp.org 

 
Sample 1            Sample 2& 3 

 
Sample 4 &5     Sample 6 

 
Sample 7 

Figure 4: SEM Images showing Sample 2 reproducibility in 2M NaOH solution with an applied voltage of 3.8V 

 

 Finding Cone Angle using AutoCAD 

Cone angle and tip diameter of tungsten tips reproduced on 3.8 V are find by using AutoCAD Software whose details are shown in 

following figure. 

 
Sample 1                   Sample 2& 3 
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Sample 4 &5     Sample 6 

 
Sample 7 

Figure 5: SEM Images of tungsten tips showing cone angle and tip diameter measured using AutoCAD Software 

b. Reproducibility of sample 3 on Electrochemical Etching in 2 molar NaOH Solution 

We have performed several experiments keeping the voltage of sample 3 i.e. 4.9 V constant to check whether the sample we selected 

is reproducible or not. We have performed 10 experiments and taken samples. Experimental data and SEM images for produced tips 

are given below. 

Table 3: Experimental data showing reproducibility of sample 3 on Electrochemical Etching 

 

S. No V Ti Tf A Cone Angle   Tip Diameter  (mm) ≈ Tip Diameter 

(nm) 

1 4.9 10:47 10:58 0.07 24° 0.000047 47 

2 4.9 11:00 11:14 0.03 19° 0.000038 38 

3 4.9 11:21 11:37 0.02 13° 0.003994 3994 

4 4.9 11:45 11:59 0.04 16° 0.000276 276 

5 4.9 12:28 12:43 0.03 38° 0.000040 40 

6 4.9 10:00 10:13 0.02 25° 0.000044 44 

7 4.9 10:18 10:31 0.02 13° 0.002859 2859 

8 4.9 10:38 10:51 0.02 23° 0.000083 83 

9 4.9 10:59 11:14 0.02 22° 0.000045 45 

10 4.9 11:22 11:37 0.04 20° 0.000040 40 
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Sample 1  Sample 2, 3 & 4        Sample 5 & 6 

 
Sample 7 & 8      Sample 9 & 10 

Figure 6: SEM Images showing Sample 3 reproducibility in 2M NaOH solution with an applied voltage of 4.9V 

 Finding Cone Angle using AutoCAD 

Cone angle and tip diameter of tungsten tips reproduced on 4.9 V are find by using AutoCAD Software whose details are shown in 

following figure. 

 
Sample 1                                    Sample 2, 3 & 4 

 
Sample 5 & 6       Sample 7 & 8 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10199
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020              848 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p10199    www.ijsrp.org 

 
Sample 9 & 10 

Figure 7: SEM Images of tungsten tips showing cone angle and tip diameter measured using AutoCAD Software  

B. Electrochemical etching of 0.5 mm tungsten wire in 3 molar NaOH solution 

In Electrochemical etching, 0.5 mm (0.02 inch) tungsten wire is dipped into 3 molar NaOH solution containing an electrode and 

applying a voltage, the process have dissolved the wire partly  near  the  air-solution interface until a sharp tip have been formed. In 3 

molar solution 24 grams of NaOH is dissolved in 200 ml of distilled water. The DC voltage is applied in such a way that the Tungsten 

wire (tip) is the anode and the submerged electrode is the cathode in this electrochemical etching process. Experimental data for 

produced tips is given in following table. 

Table 4: Experimental data for produced tungsten tips of 0.5 mm on Electrochemical Etching in 3 molar NaOH solution 

 

S. No V Ti Tf A Cone Angle Tip Diameter  (mm) ≈ Tip Diameter 

(nm) 

1 3.8 3:36 3:44 0.17 19° 0.000019 19 

2 5.6 3:48 3:55 0.20 31° 0.000017 17 

3 7.3 3:58 4:03 0.22 26° 0.000012 12 

4 9.2 4:05 4:08 0.37 36° 0.000017 17 

5 11.2 4:11 4:14 0.39 41° 0.000012 12 

SEM images of the samples obtained are given below. 

 
Sample 1, 2 & 3      Sample 4 & 5 

Figure 8: SEM Images of tungsten tips prepared in 3 Molar NaOH solution (24g/200ml) 

 

 Finding Cone Angle using AutoCAD 

Cone angle and tip diameter of tungsten tips produced are find by using AutoCAD Software whose details are shown in following 

figure. 
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Sample 1, 2 & 3    Sample 4 & 5 

Figure 9: SEM Images of tungsten tips showing cone angle and tip diameter measured using AutoCAD Software 
 

C. Electrochemical etching of 0.5 mm tungsten wire in 4 molar NaOH solution 

 

In Electrochemical etching, 0.5 mm (0.02 inch) tungsten wire is dipped into 4 molar NaOH solution containing an electrode and 

applying a voltage, the process have dissolved the wire partly  near  the  air-solution interface until a sharp tip have been formed. In 4 

molar solution 32 grams of NaOH is dissolved in 200 ml of distilled water. The DC voltage is applied in such a way that the Tungsten 

wire (tip) is the anode and the submerged electrode is the cathode in this electrochemical etching process. Experimental data for 

produced tips is given in following table. 

Table 5: Experimental data for produced tungsten tips of 0.5 mm on Electrochemical Etching in 4 molar NaOH solution 

 

S. No V Ti Tf A Cone Angle Tip Diameter  (mm) ≈ Tip 

Diameter (nm) 

1 3.8 10:42 10:45 0.25 23° 0.000033 33 

2 5.6 10:48 10:51 0.28 43° 0.000021 21 

3 7.3 11:00 11:03 0.33 50° 0.000018 18 

4 9.2 11:07 11:09 0.72 17° 0.000029 29 

5 11.2 11:13 11:14 0.84 33° 0.000024 24 

 

SEM images of the samples obtained are given below. 

 
Sample 1     Sample 2, 3, 4 & 5 

Figure 10: SEM Images of tungsten tips prepared in 4 Molar NaOH solution (32g/200ml) 

 

 Finding Cone Angle using AutoCAD 

Cone angle and tip diameter of tungsten tips produced are find by using AutoCAD Software whose details are shown in following 

picture. 
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Sample 1     Sample 2, 3, 4 & 5 

Figure 11: SEM Images of tungsten tips showing cone angle and tip diameter measured using AutoCAD Software 

 

IV. RESULTS AND FINDINGS 

There is a vast amount of reported techniques to make SPM tips, and these techniques do yield really sharp tips. But, reproducibility 

and controlling tip shape becomes an issue. Recent efforts in stabilizing tip fabrication came in the form of simple electrochemical 

“drop-off” [14] method. This simple “drop-off” method produces highly reproducible tips with controllable cone angles and tip 

diameter. We have produced 34 samples on this technique by changing different variables i.e. voltage and concentration of solution. 

As it is clear from the literature, that tips with a cone angle of ~15° or greater [13] and tip diameter up to 40 nm [1] gave excellent 

STM images. Also shown that cone angles around 20º were more typical [13]. So tip diameter and cone angles of all samples were 

calculated and our results shows that about  ~80% of tips were produced having cone angle greater than 20° and tip diameter less than 

40 nm as shown in experimental data. 

Instead of it, we have also checked reproducibility of some samples i.e. sample 2 and 3 reproducibility is checked in 2 molar solution 

and it can be seen from the results shown in experimental work in table 2 and 3 that our procedure is reproducible and we are able to 

reproduce the required Tungsten sharp probes for STM at domestic level easily by keeping the reference voltage and experimental 

condition constant. Note that the largest cone angle which is produced is 63° as shown in Sample 7 in Reproducibility of sample 2 i.e. 

figure 5. 

Moreover we explored numerous parameters effecting the etching process. Etching voltage was optimized so that it was high enough 

to create drop-off, but not very high to produce blobbing at tip apex. For all the experiments we performed, we kept some specific 

values of etching voltage which are 3.2, 5.6, 7.3, 9.2 and 11.2V by keeping constant concentration of solution i.e. 2M, 3M and 4M. 

Some of the important relations and results which we explored from our experimental work are given below. 

A. Impact of Voltage and Concentration of Solution on Tip Diameter 

As it is cleared from the following figure 12, that in 2 molar concentration solution as the etching voltage is increases, so tip diameter 

increases. Similarly in 3 molar concentration solution as the etching voltage increases so tip diameter decreases and in 4 molar 

concentration solution as the etching voltage increases, so tip diameter decreases up to 7.3V and then increases again. Moreover best 

tip diameter which is obtained is 12 nm from 3 molar concentration solution on 7.3V and 11.2V and collectively also best tip diameter 

samples are produced on 3 molar solution. Following table and figure shows impact of voltage and concentration of solution on tip 

diameter. 

Table 6: Experimental data for tip diameter produced in 2M, 3M and 4M NaOH solution on Electrochemical Etching  

S. No V Tip Diameter (2M ) 
Tip Diameter (3M 

) 

Tip Diameter 

(4M ) 

1 3.8 44 19 33 

2 5.6 58 17 21 

3 7.3 62 12 18 

4 9.2 87 17 29 

5 11.2 - 12 24 
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Figure 12: Figure showing Impact of Voltage and Concentration of Solution on Tip Diameter 

B. Impact of Voltage and Concentration of Solution on etching time 

As it is cleared from the following table 7 & figure 13, that in all 2 molar, 3 molar and 4 molar concentration solution as the etching 

voltage is increases, so etching time decreases means that there is inverse relationship between applied voltages and etching time. 

Moreover best etching time which is obtained is 5 minute in which 12 nm tip diameter is produced in 3 molar concentration solution. 

Following table and figure shows impact of voltage and concentration of solution on etching time. 

Table 7: Experimental data for etching time produced in 2M, 3M and 4M NaOH solution on Electrochemical Etching  

S. No V ∆T ( 2M ) ∆T ( 3M ) ∆T ( 4M ) 

1 3.8 17 8 3 

2 5.6 11 7 3 

3 7.3 9 5 3 

4 9.2 8 3 2 

5 11.2 7 3 1 

 

 

Figure 13: Figure showing Impact of Voltage and Concentration of Solution on Etching Time 

 

C. Impact of Voltage and Concentration of Solution on Cone Angle 
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As it is cleared from the following table 8 & figure 14, that in 2 molar concentration solution as the etching voltage is increases, 

so cone angle decreases. Similarly in 3 molar concentration solution as the etching voltage is increases, so cone angle also 

increases and in 4 molar solution, cone angle increases up to 7.3V and then decreases again. Best cone angle which is obtained 

from this result is 50° on 7.3V in 4 molar concentration solution and on which tip diameter is also applicable mean equal to 18 

nm and etching time is 3 minute. Following table and figure shows impact of voltage and concentration of solution on etching 

time. 

Table 8: Experimental data for Cone Angle produced in 2M, 3M and 4M NaOH solution on Electrochemical Etching  

S. No V 
CONE ANGLE ( 

2M ) 

CONE ANGLE ( 

3M ) 

CONE ANGLE ( 4M 

) 

1 3.8 31° 19° 23° 

2 5.6 33° 31° 43° 

3 7.3 23° 26° 50° 

4 9.2 17° 36° 17° 

5 11.2 17° 41° 33° 

 

 

Figure 14: Figure showing Impact of Voltage and Concentration of Solution on Cone Angle 

V. CONCLUSIONS 

Extremely sharp tips with low aspect ratio are vital for scanning tunneling microscopy, and eventually atomically precise 

manufacturing [15]. At the conclusion of described “drop-off” method, it produced highly reproducible tips with controllable cone 

angles. Tip diameter less than 40 nm with ∼80% success rate was obtained. High NaOH concentration and applied voltage was found 

to create turbulent bubbles on the cathode side, therefore, NaOH concentration was kept to an adequate level where reaction rate was 

not violent. As concentration of solution and applied voltage increases so reaction rate become faster and it takes much less time to 

complete the etching. Finally we says, that electrochemical etching is governed by various etching parameters and also depends on the 

operator’s skills and experience. Overall, in this work, we performed a complete study to produce tips reproducibly with control on tip 

shape, and optimized etching conditions reported in literature. In conclusion, we have developed a simple procedure for the 

preparation of very sharp tungsten tips with tip diameter of 12 nm. This method produces tips in a very controlled and reproducible 

manner which are useful for STM and other probe applications. 
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Abstract - Incorporation of clove oil to the butter is beneficial for human health. In this study, to developed the clove oil added 

butter and to evaluate the physical and chemical properties of of butter during storage. Butter was made using different 

concentration of clove oil (0.0%, 0.25%, 0.50% and 0.75% w w-1) and kept in refrigerator at 4 oC for 8 weeks. The moisture, fat, 

pH, titratable acidity, free fatty acids contents and antioxidant activity  as well as sensory characteristics of clove oil added butter 

samples were analysed during the storage period. At day 1, there is no any (p>0.05) changes observed among the treatment or 

between treatment during storage period but  higher antioxidant activity was observed in butter with 0.75% clove oil. Highest and 

lowest  values of moisture, titratable acidity and free fatty acids contents were recorded in without clove oil added butter and 

0.75% clove oil added butter throughout the storage period, respectively. Fat contents and pH were higher in  0.75% clove oil 

added butter and lower values in without clove oil added butter during the storage period. In all butter sample, moisture, fat and 

pH were decreasing and titratable acidity and free fatty acids were decreasing until end of the storage period. While antioxidant 

activity was decreasing from day 1 to two weeks of storage in all butter samples. Sensory evaluation result revealed that majority 

of the panelist preferred butter with 0.50% clove oil in most of the sensory properties during the storage period.   

 

Index Terms: Butter, Clove oil, Physicochemical composition, Sensory properties, Storage  

 

I. INTRODUCTION 

Butter plays an important role in supplying various health-enhancing components to the human diet. It aids in the prevention of 

various diseases, such as osteoporosis, atherosclerosis, and other degenerative disorders in humans. During the manufacture of 

sour butter, lactic acid bacteria, which can generate various metabolites during the fermentation process. Their metabolites have 

health enhancing functions, including antimicrobial activity on certain pathogens like Listeria monocytogenes and regulation of 

the immune system [1-2]. Butter undergoes oxidative degradation (rancidity) of fats during storage, resulting in an alteration of 

major quality parameters such as color, flavor, aroma, texture and nutritive value. During rancidity process, butter fat will 

hydrolysis and split into fatty acid chains. These free fatty acids can then undergo further auto oxidation. The development of 

rancidity reduce the shelf life of the butter [3]. Shelf life of the butter depends on the time taken for de-naturation of the fat or 

rancidity of the butter.  Hydrolytic rancidity refers to the odor that develops when triglycerides are hydrolyzed and free fatty acids 

are released. The peroxide, when decomposed   produce aldehyde, ketones and other volatile products. These products are 

responsible for rancid odor and flavor.  

 

Clove oil is extracted by distillation of the flower, stems and leaves of the clove tree [4-5] and composed of   eugenol (70-85%), 

eugenyl acetate (15%) and β-caryophyllene (5-12%). Other than that these volatile compounds, clove oil consists of some non-

volatiles such as tannins, sterols, triterpenes and flavonoids. Clove oil has many essential ingredients beneficial for human health. 

It consists anti-bacterial properties and anti-cancer properties. It is a good medicine for arthritis, digestive problems, diarrhea, 

gastritis and vomiting. Other than that most important feature of the clove oil is anti-oxidant property. Clove and eugenol possess 
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strong antioxidant activity and considered to be better than synthetic antioxidants such as BHA (Butylated Hydroxyl Anisole) [6]. 

Adding  clove oil to butter may increase the resistance of the fat to oxidation and consequent deterioration or rancidity. Adding of 

the clove oil to butter may also help to reduce the rancidity and increase the shelf life. In the previous study reported that clove oil 

used to increase the shelf life of Ghee [3]. Information is lacking using clove oil for butter production.  Therefore, this study was 

designed to analyse the physico-chemical properties of clove oil added butter during the storage.  

 

II. MATERIALS AND METHODS 

A. Procedure of Butter Making  

Milk was pasteurized at 68.5 °C for 30 minutes and cooled to 13 °C in an ice bath. Then cream was separated and churned until 

butter kernel was formed. The butter milk was separated from butter kernel by draining through the muslin cloth. The butter was 

pressed and washed with cold water. Salt was added at the rate of 2 g100-1 g as indicated by Kaur et al.[7] . According to the 

method described by Shende et al. [3]  clove oil was mixed at the rate of  0% (T1), 0.25% (T2), 0.50% (T3), 0.75% (T4) (w w-1) 

during processing. Three replications were conducted for each sample. All samples were packed in plastic cups and kept under 

refrigerator condition (4 °C).  The sample analysis was performed at day one, 2nd, 4th, 6th  and 8th  weeks of the storage period.  

 

B. Determination of Moisture and Fat  

These butter samples were analyzed in triplicate for dry matter by oven drying at 105 °C to get constant weight according to Park 

et al. [8] method  and percentage of dry matter was calculated. The fat content of the butter was determined by the Gerber method 

as described by AOAC [9]. 

 

C. Determination of pH and Titratable Acidity  

Ten gram of butter was grated and the pH of butter sample was measured directly using a digital pH meter (model: Delta 320 pH 

meter) after calibration with fresh pH 4.0 and 7.0 stranded buffer. The titrable acidity was determined by titrating with 0.1 N 

NaOH according to AOAC [9]. 

 

 

D. Determination of Free Fatty Acids  

Free fatty acids was determined according the method described by  Kaur et al. [7] with little modification. Five gram of butter fat 

was dissolved with 50 ml of neutralized ethanol. Then 0.5 mL of phenolphthalein was added and titrated with 0.1 N NaOH to 

obtain the disappearance of pink colour. Results were expressed as percentage of free fatty Aaids (FFAs) with references of oleic 

acid. 

 

E. Determination of Antioxidant Activity 

The total antioxidant capacity was estimated by ferric reducing antioxidant power (FRAP), assay [10]. FRAP reagent was 

prepared by mixing 1 mL of (10 ml L-1) TPTZ solution in 40 mmol L-1 HCl, 1 ml of FeCl3 (20 mmol L-1) and 10 ml of acetate 

buffer, (0.3 mol L-1, pH=3.6). Twenty microliters of the extract was mixed with 1 mL FRAP reagent, incubated at room 

temperature for minutes and the absorbance measured at 593 nm exactly after 4 min. FRAP reagent was used as a control. The 

absorbance of 1000 micro-liters FeSO4 standard was measured following the same procedure as for the samples. The ferric 

reducing antioxidant power was expressed in mM g-1 fresh weight (FW). 

 

F. Sensory Evaluation 
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In sensory evaluation, the samples were subjected to nine-point hedonic scale test, and the acceptability of samples was judged by 

30 untrained panel members to determine consumer preference as described by  Abdalla et al.  [11].. The sensory characteristics 

such as color, flavor, taste, texture and overall acceptability of the butter samples was judged by the panelists at day 1, 2nd , 4th , 

6th  and 8th of weeks of the storage.  

 

G. Statistical Analysis  

Samples were randomly collected and tabulated. Multivariate Analysis of Variance (MANOVA) was carried out to evaluate the 

effect of oil concentrations and storage time using SAS software. Duncan’s Multiple Range Test (DMRT) was employed to 

compare significant differences (P<0.05) between means. The sensory analysis was carried out using Friedmans test for non-

parametric data analysis.  

 

III. RESULTS AND DISCUSSION 

A. Changes in Physicochemical Composition of Butter at Day One  

The chemical constitution of butter made from buffalo milk with different concentration of clove oil were no significant 

differences (p>0.05) observed in the nutritional properties among the treatments (Table I). It might be  that butter samples did not 

show considerable changes  in bio chemical reaction. Therefore, there was no any significant differences (p>0.05) among  

moisture, fat, free fatty acid, titratable acidity and pH content in different concentration of clove oil added butter  at day one.  

 

B. Changes in Physicochemical Composition of Butter During Storage Period  

Butter having a pleasing and appetizing aroma. It has a considerably longer shelf life as compared to other indigenous dairy 

products. It undergoes oxidative degradation during storage, resulting in an alteration of major  

Table I: Physicochemical properties of clove oil added butter at Day 1 

 

Attributes 
Treatment 

T1 T2 T3 T4 

Moisture % 31.96±0.82a 31.23±0.57a 31.56±0.38a 30.66±0.67a 

Fat % 43.01±0.69a 44.24±0.38a 44.53±0.41a                     44.91±0.02a 

pH 6.44±0.09a 6.44±0.08a 6.43±0.06a 6.32±0.09a 

Titratable acidity % 0.060±0.00a 0.066±0.01a 0.066±0.01a              0.066±0.01a 

Free fatty acid % 0.71±0.05a 0.63±0.05a 0.60±0.13a               0.63±0.05a 

T1-without clove oil added butter T2-0.25% clove oil added butter T3-0.50% clove oil added butter T4-0.75% clove oil added butter. Values are means ± standard 

deviations of replicate determination. Mean with the same letters are not significantly different at (p<0.05).   

 

 

quality parameters such as color, flavor, aroma and nutritive value. Moisture and fat content are the most important parameters 

for the determination of butter quality and shelf life. In addition to that acid value also very important to determine shelf life of 

the butter [12]. 

 

C. Moisture, pH and  Titratable Acidity Content of the Butter During Storage Period 

The moisture content of the butter among treatment   (p<0.05) declined during the storage (Table II). At  2nd week of storage, 

higher and lower of moisture contents was recorded for without clove oil added butter (31.56±0.96% ) and 0.75% clove oil added 

butter  (28.83±0.38), respectively.  Similarly at 8th week of storage,  higher and lower of moisture contents was recorded without 

clove oil added butter (25.16±0.20%) and 0.75% clove oil added butter 24.83±0.41%), respectively. On the other hand, moisture 

content was gradually decreasing when increasing of clove oil in the butter. It was also observed earlier by Park et al. [8]. The 
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gradual decrease in moisture content of butter during storage was mostly due to expulsion of moisture from the butter and  this 

may lead to the salting that took place during this period (Hofi et al. [13]. 

 

pH content of butter   (p<0.05) decreased during the storage period. pH was increased with the increase of clove oil concentration 

whereas titatable acidity in the butter  (P< 0.05) increased  during storage period (Table III).   The titratable acidity of the butter 

also normally decreased with increasing concentration of clove oil due to clove oil minimize the fermentation process in the 

butter.  These results coincide with previous research findings of Mallia [14] (2008)  and  Mallia et al. [15] .  

 

D. Fat and Free Fatty Acid of Butter During Storage Period  

The value of the fat content  decreased during the storage period (Table IV). At  2nd week of storage, higher and lower of fat 

contents was recorded for 0.75% clove oil added butter  (44.15±0.04%) and without clove oil added butter (42.05±0.58%), 

respectively.  Similar pattern was observed at 8th week of storage for higher and lower of fat contents were  41.99±0.09% for 

0.75% clove oil added butter and 39.24±0.46% for without clove oil added, respectively. The decreasing of fat during storage due 

to formation of free fatty acid by hydrolyzing the fat. This result was supported with finding of Shende et al. [3]. They said that, 

butterfat was hydrolysis  during the  storage conditions. There was highly (P<0.05) increased in free fatty acid in all the samples 

during the storage period. The FFA level of the butter with clove oil also increased, but rate of increase was slower than butter  

  

Table II: Changes of moisture content (%) of butter during storage period 

 

Treatment  Week 2 Week 4 Week 6 Week 8 

       T 1                 31.56±0.96a 30.60±0.80ab 29.26±0.97cd             25.16±0.20g 

       T 2                 29.80±0.21bc 29.06±0.30cd 28.06±0.49de 24.96±0.81g 

       T 3                 28.76±0.28cde 27.66±0.49ef 26.55±0.80f 24.76±0.47g 

       T 4                 28.83±0.38cde 28.36±0.46de 27.63±0.40ef 24.83±0.41g 

T1-withiut clove oil added butterl T2-0.25% clove oil added butter T3-0.50% clove oil added butter T4-0.75% clove oil added butter. Values are means ± standard 

deviations of replicate determination. Mean with the same letters are not significantly different at (p<0.05).   

 

 

Table III: Changes of pH and Titratable Acidity of butter during storage period 

 Attributes  Week 2 Week 4 Week 6 Week 8 

T 1 

pH 6.00±0.10def 5.68±0.09g 5.36±0.09h 5.04±0.10i 

Titratable  

Acidity % 

0.13±0.17e 0.21±0.14c 0.28±0.14b 0.36±0.14a 

T 2 

pH 6.16±0.05abcd 5.89±0.05ef 5.64±0.04g 5.29±0.16h 

Titratable  

Acidity % 

0.11±0.07f 0.16±0.05d 0.21±0.05c 0.27±0.04b 

T 3 

pH 6.30±0.07ab 6.15±0.07abcd 6.02±0.07cdef 5.87±0.07f 

Titratable  

Acidity % 

0.10±0.16g 0.14±0.14e 0.17±0.12d 0.21±0.06c 

T 4 

pH 6.33±0.09a 6.22±0.08abc 6.10±0.08bcde 5.98±0.09def 

Titratable  

Acidity % 

0.08±0.007g 0.10±0.007fg 0.12±0.006ef 0.14±0.006e 

T1-withiut clove oil added butterl T2-0.25% clove oil added butter T3-0.50% clove oil added butter T4-0.75% clove oil added butter. Values are means ± standard 

deviations of replicate determination. Mean with the same letters are not significantly different at (p<0.05).   

 

Table IV: Changes of Fat content and Free Fatty Acid in butter during storage period 

Attributes  Week 2 Week 4 Week 6 Week 8 

T 1 Fat (%) 42.05±0.58fg 41.09±0.49hi 40.46±0.17i 39.24±0.46j 

 
Free fatty 

acid 
0.79±0.53abd 0.86±0.52abc     0.93±0.51ab 1.01±0.51a 
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T 2 Fat (%) 43.41±0.43abcd 42.73±0.54def 41.93±0.53fg 41.08±0.51hi 

 
Free fatty 

acid 
0.69±0.53cd 0.74±0.54bcd      0.80±0.53bcd  0.85±0.51abc 

T 3 Fat (%) 43.79±0.52ab 42.99±0.40bcde 42.25±0.37efg 41.38±0.20gh 

 
Free fatty 

acid 
0.63±0.39d 0.67±0.18cd 0.71±0.38cd 0.74±0.38bcd 

T 4 Fat (%) 44.15±0.04a 43.64±0.04abc 42.84±0.05cdef 41.99±0.09fg 

 
Free fatty 

acid 
0.65±0.052d   0.67±0.24cd 0.70±0.05cd 0.71±0.22cd 

T1-withiut clove oil added butterl T2-0.25% clove oil added butter T3-0.50% clove oil added butter T4-0.75% clove oil added butter. Values are means ± standard 

deviations of replicate determination. Mean with the same letters are not significantly different at (p<0.05).   

 

without clove oil.  The increase in free fatty acid content was mostly due to lipolysis of butter fat.  The increase of free fatty acid 

of butter samples was similar to previously reported value of Shende et al. [3] and Sindhu et al. [16] . Who said that free fatty 

acid level   increased due to hydrolysis as well as by oxidation of fat.  

 

E. Antioxidant Activity of Clove Oil Added Butter 

Table V shown that the antioxidant activity  for day 1 and week  2 was recorded  and the antioxidant activity was decreasing  at 

the second week of storage. It might be reaction with lipid radicals and convert them into more stable products. Therefore clove 

oil acts as antioxidant, which  maintains the self-life of the butter during storage.  

 

Table V. Antioxidant activity at 593 nm absorbance 

Treatment Day 1 Week 2 

T1 0.173 0.167 

T2 0.380 0.371 

T3 0.734 0.720 

T4 1.056 1.032 
T1-without clove oil added butter T2-0.25% clove oil added butter T3-0.50% clove oil added butter T4-0.75% clove oil added butter added butter 

 

F. Sensory Properties of Clove Oil Added Butter During Storage Period  

 

Results of the sensory evaluation of samples on a scale from 1 (poor) to 9 (excellent) are shown in Figure 1. The sensory 

properties of clove oil added butter samples were evaluated on the attributes of colour, appearance, taste, flavor, texture and 

overall acceptability at day 1,  week 2, week, week 4, week 6 and week 8. Sensory properties of the butter samples were found to 

be affected significantly by the addition of clove oil. Butter with 0.50% clove oil had higher score for odor, taste of butter at day 

one but no changes observed in color, texture and appearance in the butter samples. At the second week, highest score for the 

odor, taste and overall acceptability were given for the butter with 0.50% clove oil while lowest score  for the taste, odor and 

overall acceptability is given for butter with 0.75% clove oil. There was a slight changes in texture, color and appearance of 

stored butter samples with the increase in storage period. However, no considerable changes occur in texture, color and 

appearance within the treatments. At fourth week of storage butter with 0.50% clove oil was received highest score for texture, 

color, appearance and overall acceptability among the panelist. At the sixth week of storage, higher score for texture, color, 

appearance and overall acceptability were recorded for butter made with 0.50% clove oil and butter without clove oil and butter 

with 0.25% clove oil showed lower score for all attributes. At 8th week of storage, most of the panelists  preferred for texture, 

color, appearance and overall acceptability for 0.50% clove oil added butter. However, organoleptic properties was showing a 

decreasing trends with storage period In overall quality, butted with 0.50% clove oil had more preference for sensory properties 

among the panelist during the storage period.   
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T1-without clove oil added butter T2-0.25% clove oil added butter T3-0.50% clove oil added butter    T4-0.75% clove 

oil added butter added butter 

Figure I: Overall quality of the butter  during storage period 

 

IV. CONCLUSION 

In this study at day one, quality attributes like moisture and free fatty acid of with and without added butter   did not (p>0.05)  

show the changes but titratable acidity, fat content, pH and antioxidant were varying within treatments. Free fatty acid level and 

ttratable acidity of clove oil added butter samples increased during the storage period while moisture, fat  content, pH and 

antioxidant value was decreasing with storage period. Finally, butter with 0.50% clove oil was taken the highest score for the 

overall quality among the panelist throughout the storage period.  
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Abstract- This study intends to identify the main influencing 

factors on the consumer attitude toward organic foods in Myanmar 

and to analyse the relationship between consumer’s attitude and 

purchase intention of organic foods. The data is collected with 

structured questionnaires from 200 consumers who were visited 

organic outlets in Yangon on Myay Paday Thar Island and Yangon 

Farmers Market during the survey time. The results of this study 

indicate that health consciousness and consumer knowledge are 

most influencing factors on consumer attitude towards purchase 

intention. Nowadays, people are more aware of organic foods for 

their health safety. Most consumers not much considered for 

environmental concern and recommendation of other people. 

Moreover, this study found that consumer’s income also main 

factor for consuming organic foods as price of organic foods is 

rather expensive and rare to access to get them. 

 

Index Terms- Organic foods, Consumer attitude, Purchase 

intention, 

 

I. INTRODUCTION 

n the past decades, the agricultural production methods are 

based on using chemical fertilizers to increase the yield of food 

production as the rapid growth of industrial development together 

with the increasing population. These highly pollutant 

contaminant foods are very harmful effects on people. Nowadays 

people’s food consumption patterns are rapidly changing around 

the world as the result of environmental issues, concern about the 

nutritional value of food and health issues. Food safety and quality 

issues have triggered the awareness of consumers and people start 

to be suspicious towards conventional foods and try to use more 

organic food. Organic food is produced without using most 

conventional pesticides, fertilizers made with synthetic 

ingredients or sewage sludge, bioengineering or ionizing 

radiation.  

         Similarly, Myanmar now realizes the issues of environment 

and health rather than before. These concerns bring some 

Myanmar consumers looking for fine and nutritious food without 

or less chemical residuals. The consumption patterns of organic 

food have been increasing in the recent years as the increasing of 

awareness. Therefore, the market of organic agriculture currently 

is expanding more and more in Myanmar. Although the concept 

of "organic food" seems to be well known to many consumers in 

Myanmar and the consumers do have the positive perception and 

attitude towards organic foods, the proportion of consumers who 

purchase organic foods on a regular basis is low.  

         The organic market in Myanmar is only at the introduction 

stage for commercialization of the organic foods because the 

organic foods are perceived as the luxury food for the elite social 

class with higher incomes. High prices will be the main different 

for most of the consumer to buy the organic foods. Not only the 

high price but also consumer attitudes could be influenced by 

different factors. Different people have different attitudes towards 

buying or consuming organic food. Yin et al. (2010) claimed that 

consumer attitude could be influenced by the consumers’ 

knowledge, environmental concern, health consciousness and 

subjective norms. That is why, this research aims to study what 

factors influencing on consumer attitude towards organic foods 

and intention to purchase in Myanmar.  

 

II. OBJECTIVES OF THE STUDY 

This study specifies the following objectives; 

(1) To examine the factors influencing on consumer attitude 

towards organic foods. 

(2) To analysis the effect of consumer attitude towards 

purchase intention of organic foods. 

 

III. SCOPE AND METHOD OF THE STUDY 

         This study aims to analyse the relationship of different 

factors that affect consumer attitudes towards organic food and the 

effect of consumer attitudes towards purchase intention in 

Yangon. To reach these objectives, both primary and secondary 

data are used. The primary data are collected with a questionnaire 

designed with five point Likert scales. Sample respondents for this 

study were selected through probability sampling approach, using 

convenience sampling methods. Questionnaires are distributed to 

200 consumers who were visited organic outlets in Yangon on 

Myay Paday Thar Island and Yangon Farmers Market during the 

survey time. Secondary data are obtained from articles, 

international research papers, text books, documents and 

published data from relevant sources. For data analysis, 

descriptive research method is used. 

 

IV. LITERATURE REVIEWS 

         There are different factors to influence consumer attitude 

towards organic food. Based on the previous research and 

literatures, this section discusses the influence of these factors on 

consumer attitude and purchase intention.  

I 
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V. CONSUMER KNOWLEDGE 

         Consumer knowledge is specific information about organic 

food that affects consumer buying decision. Consumer knowledge 

is classified as subjective knowledge, objective knowledge and 

prior experience (Brucks, 1985). Subjective knowledge is what the 

consumers perceive that they know. It represents for the 

confidence of an individual about knowledge.   Objective 

knowledge is what the consumers actually know and prior 

experience is what the consumers have experiences before.  

 

Environmental Concern 

         Environmental concern is one of the motives for majority of 

organic food consumers but not the main reason as health. 

Respecting and protecting environment, sustainability and 

production in harmony with nature can be described as values 

causing the environmental attitude (Zanoli et al, 2014). Ling 

(2013) evaluated consumers’ purchase intention of organic foods 

with an aim to examine drivers and its moderating variable that 

influencing consumers’ purchase intention. 

 

Health Consciousness 

         Today, consumers are more concern about health and food 

choice to live healthy. Health consciousness has influence over 

consumer attitude towards organic food. Health consciousness is 

defines as an attitude in which people is aware of the healthiness 

in lifestyle (Oxford Dictionaries, 2014). People believe that 

organic food is good for health and consume without any fear and 

suspicion. 

 

Subjective Norms 

         Subjective norms are defined as the social pressure for an 

individual to engage or comply with the group behaviour such as 

family and friends. These norms are normative beliefs and 

expectation that the groups or important referents have on this 

person (Ajzen, 1991). It has a strong impact on consumer attitude. 

Especially, in a country where there is high social interaction.  

 

Attitudes 

         Attitudes are the desirable or undesirable evaluations that 

people make of particular behaviours. Because attitudes affect 

intentions, the more desirable the attitude is, the greater the will 

and intention to carry out a particular behaviour will be 

(Tarkiainen & Sundqvist, 2005).  

         After reviewing the literature, this framework is an 

appropriate framework for this study.  

 

Conceptual Framework of the Study 

         Consumers’ actual purchase decision of organic food comes 

from intention to purchase. Ajzen (1991) said that intention to 

purchase a product can be considered as the best predictor of actual 

behaviour. Intention to purchase is impelled by the attitudes of 

consumers on organic food. It means consumer attitude is very 

important for buying behaviour. Consumer attitude is influenced 

by many factors such as consumer knowledge, environmental 

concern, health consciousness and subjective norms.  Hence, the 

following figure illustrates the effect of four factors on consumer 

attitude and this attitude may lead to intention to purchase.  

 

Figure : Conceptual Framework of the Study 

 

Consumer Knowledge 

 

 

Environmental Concern 

                                                                  

                                                                                Attitudes                                        Intention to purchase 

 

Health Consciousness 

 

 

Subjective Norms 

 

 

Source : Own Compilation (2020) 

 

VI. FINDINGS AND DISCUSSIONS 

         The following Table (1) shows the demographic 

characteristics of the consumers regarding gender, age, education, 

occupation and monthly family income. Consumers’ demographic 

characteristics support useful information for understanding and 

interpreting consumer attitudes of organic foods. The gender of 

the sample consists of 72% of female and 28% of male. Because 

most of females in Myanmar are the main food purchase decision-

makers in households. As per age, 40 to 49 years are more buy the 

organic food with 66%.  The majority of consumers are graduate 

(54%) and self-employed (42%) with the monthly income is above 

500,000ks (53.5%).  

 

 

Table (1) Demographic Characteristics of the Consumers 

 

Particular

s 

Variable Frequenc

y 

Percentag

e (%) 

Gender Male 56 28 

Female 144 72 

 

 

20< 19 9.5 

20~29 36 18 
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Age 30~39 48 24 

40~49 66 33 

50≥ 31 15.5 

 

 

Education 

Primary or 

below 

15 7.5 

Undergraduate 46 23 

Graduate 54 27 

Post Graduate 49 24.5 

Others 36 18 

 

 

Occupatio

n 

Top level 

manager 

52 26 

Middle level 

manger 

26 13 

Lower level 

manager 

32 16 

Professional 40 20 

Self-employed 42 21 

Others 8 4 

 

 

Family 

Income 

per Month 

(Myanmar 

Kyat) 

100,000 - - 

100,001~200,0

00 

- - 

200,001~300,0

00 

8 4 

300,001~400,0

00 

12 6 

400,001~500,0

00 

73 36.5 

Above 500,000 107 53.5 

          Source : Survey data (2020) 

 

         The Table (2) shows the reliability test results to check the 

Cronbach’s alpha value. A Cronbach’s alpha value of 0.6 is 

generally accepted (Flynn et.al., 1994). All of the Cronbach’s 

alpha are above 0.6 therefore internal reliability is consistent and 

sufficient for further analysis. 

 

Table (2) : Reliability Analysis (n= 200) 

 

Variables Cronbach’s 

alpha 

Number of 

item 

Consumer knowledge .978 5 

Environmental concern .981 5 

Health consciousness .954 5 

Subjective norms .893 5 

Attitude .937 5 

Intention to purchase .884 5 

          Source : Survey data (2020) 

 

         After reliability test, the regression analysis has been 

conducted to identify the relationship between independent 

variables such as consumer knowledge, environmental concern, 

health consciousness and subjective norms and dependent variable 

of consumer’s attitude toward organic food. According to the 

survey results, the value of adjusted R square is .671 which 

indicates that there is 67.1 percentage of consumer’s attitude had 

been affected by consumer knowledge, environmental concern, 

health consciousness and subjective norms.  

         Among four independent variables, health consciousness 

and consumer knowledge have the positive sign and is strongly 

significant at 1 percent level. If there is an increase in health 

consciousness and consumer knowledge, that will increase 

customers attitude. Subjective norms also have the positive sign 

but it is significant 5 percent level.  

Table (3) : The Influencing factors on Customer Attitude 

towards Organic Foods 

 

 

Variable 

Unstandardiz

ed 

Coefficients 

Standar

dized 

Coeffic

ients 

 

t 

 

Si

g. 

B Std. 

Error 

Beta 

(Constant) .652 .279  2.3

39 

.0

2

0 

Consumer 

knowledge 

.201

*** 

.045 .241 4.4

90 

.0

0

0 

Environmental 

Concern 

.291 .055 .340 5.3

00 

.6

8

4 

Health 

Consciousness 

.374

*** 

.087 .310 4.3

14 

.0

0

0 

Subjective 

Norms 

.073

** 

.070 .074 1.0

41 

.0

2

2 

R .826 

R Square .683 

Adjusted R 

Square 

.671 

F Value 58.502*** 

     Source : Survey data (2020) 

 

         The next Table illustrates the finding of regression analysis 

on the relationship between consumer attitude and intention to 

purchase of organic food. According to the survey results, the 

value of adjusted R square is .513 which indicates that there is 51.3 

percentage of intention to purchase had been affected by consumer 

attitude.  

         Consumer attitude has positive sign and is strongly 

significant at 1 percent level. If there is an increase in consumer 

attitude, that will increase intention to purchase of organic food. 

 

Table (4) : The Effect of Customer Attitude on Purchase 

Intention of  Organic Foods 

 

 

Variable 

Unstandardize

d Coefficients 

Standard

ized 

Coeffici

ents 

 

t 

 

Si

g. 

B Std. 

Error 

Beta 

(Constant) .774 .230  3.3

60 

.0

01 
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Consumer 

Attitude 

.479

*** 

.097 .439 4.9

20 

.0
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VII. CONCLUSIONS 

         The objective of this research is to identify the main 

influencing factors (consumer knowledge, health consciousness, 

environmental concern and subjective norms) on the consumer 

attitude toward organic food in Myanmar. Moreover, this research 

also would like to analyse the relationship between consumer’s 

attitudes and intention to buy organic foods. According to the 

survey results, the proportion of regular organic consumers was 

found very low. Most of the consumers of organic food in 

Myanmar are females. Because females are the main food 

purchase decision-makers in households. Moreover, the older 

consumers who are educated with high income seem to be more 

able to purchase organic foods. It can conclude that there is no 

obviously linkage between gender, age, education and occupation. 

However, income has a strongly impact on consumer attitude 

towards intention to purchase of organic food because price of 

organic food is very high and difficult to access to purchase. 

         According to the finding results, Myanmar consumers 

realize health consciousness on organic foods in first priority. 

Chemical free food was perceived as being better for health 

especially children and older people health. The results 

demonstrating that health consciousness has been identified as 

most influential factors for the consumer’s attitude towards 

organic food. Moreover, the growth of organic foods consumption 

is highly depended on the increasing consumers’ organic 

awareness and knowledge for the reason that organic knowledge 

impacts attitude toward organic foods and that directly consumers’ 

intention to purchase.  

         Consequently, consumer knowledge, environmental concern 

and subjective norms are attitudes that consumers recognize 

toward organic foods. Although environmental concern was found 

to have a significant relationship with attitude, the conclusion that 

consumers do not regard highly environmental issues when 

choosing organic foods. Marketers could attract consumers to 

purchase organic food by posting advertisement via social media 

such as Facebook, newspaper and magazine as well as engaging 

healthcare professional expertise in contemplation to prompt 

motivation to consume organic food. Health aspects should be 

more emphasized in organic food’s advertising to get awareness 

and knowledge instead of environmental concern factors. 

Additionally, the results shows that a relationship between attitude 

and purchase intention can be concluded that consumers that have 

a positive attitude towards organic are likely to purchase organic 

foods. To encourage higher intention to purchase more organic 

foods, marketers should promote and support consumers to know 

about organic foods. 
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Abstract- Adsorption using plant materials has been found an 

effective technique for removal of dissolved ions. To evaluate the 

effect of parts of red mangrove and weight on adsorption of Cr (vi) 

in aqueous medium, adsorption data of freshly prepared red 

mangrove leaves, bark and root powders were obtained from batch 

experiments and analyzed as function of powder weight. The 

results indicated that the adsorption was dependent on weight of 

mangrove powder. Adsorption capacity decreased from (2996.00 

to 175.05 mg/g), for leaves; (2172.50 to 132.40 mg/g), for bark 

and (2819.50 to 1750 mg/g), for root as weight of powder used 

was increased from 0.2 to 4g. It was also found that greater Cr (vi) 

adsorption occurred on root and leaves than bark. Adsorption 

profile diagram described for bark is much lower than those of root 

and leaves of the same weight. The results suggest that adsorption 

of Cr (vi) is effective at low mangrove powder weight. The results 

also suggest that red mangrove biomass, especially the leaves and 

root, can be used as low cost adsorbent for the removal of Cr (vi) 

ion in aqueous solution. 

 

Index Terms- adsorption data, mangrove biomass, Cr (vi), 

aqueous medium, Rhizophora mangle 

 

I. INTRODUCTION 

dsorption involves the attraction and retention of a liquid or 

a solid (adsorbate) unto a surface (adsorbent) resulting into 

high concentration of the molecules of the substance on the 

surface. Several factors have been reported to influence adsorption 

(Babel & Kurniawen, 2004; Oliveira et al., 2008; Naiya et al., 

2009). These include nature of adsorbent and adsorbate, surface 

area of adsorbent and hydrogen ion concentration (pH) of solution. 

Cr (vi) is a toxic and highly soluble chromate anion (Das & 

Vinodhini, 2010; Vargas et al., 2012). It is necessary to reduce or 

remove Cr (vi) from wastewater and the environment. Natural 

materials from plants can remove dissolved ions from solution 

medium (Venkateswarlu et al., 2007; Klimmek et al., 2001; 

Abdullahi et al., 2012; Babitha et al., 2016). Red Mangrove 

(Rhizophora mangle), an evergreen plant, grows abundantly in the 

coastal areas of southern Nigeria. The plant, particularly the stem, 

is a source of fire-wood to the local people.  

          In a recent research project, Nduka (2019) evaluated the 

adsorptive capacity of red mangrove biomass (leaves, bark and 

root) on chromium (VI) in aqueous solution, using batch 

adsorption technique. Nduka (2019) noted that the adsorption 

process depended on several variables considered such as 

adsorbent dosage, pH, chromium (VI) concentration, contact time, 

and particle size. Further details of this project are still being 

discussed. In the present paper, experimental adsorption data of 

red mangrove biomass were analyzed with respect to weight for 

red mangrove leaves, bark and root powder sorbents. The 

objective is to report the effects of parts of red mangrove and 

weight on adsorption of Cr (vi). 

 

II. EXPERIMENTAL 

          Materials and Reagent: Atomic Absorption 

Spectrophotometer (AAS) (Agilent MP-AES 42100), mechanical 

grinder, Stuart orbital shaker and Whatman No. 1 filter paper. De-

ionized water obtained from the main chemistry laboratory was 

used to prepare the solutions. 1000mg/L of Cr (vi) solution was 

prepared by dissolving 2.828g of ‘Analar grade’ potassium 

dichromate (K2Cr2O7) in 1 liter of deionized water. Working 

solution of 40mg/L was prepared from the stock solution 

(1000mg/L) by dilution. 

          Collection and Processing of Red Mangrove Leaves, 

Bark and Root: Red Mangrove leaves, bark and root (Figure 1) 

were harvested from swampy mangrove forest near Bakana 

community in Degema Local Government Area of Rivers State, 

Nigeria, on the 10th day of January, 2019. They were washed 

thoroughly with tap water to remove dirt, soil particles and other 

soluble particles and sun dried for 3days (for the leaves) and 5days 

(for the root and bark). The dried samples were ground with the 

mechanical grinder and then sieved through a 5 × 102µm mesh 

sieve to obtain mangrove leaves, bark and root powders (Figure 

2). These were then stored fresh, without modification, in tightly 

covered plastic containers for adsorption. 

          Batch Adsorption Experiments: Experiment was 

conducted using 0.2g of powder in 75ml flask. 20ml of 40mg/L of 

Cr (vi) solution was added to the flask and agitated in an orbital 

shaker at a constant speed of 150rpm for 90minutes. After 

adsorption, sample was withdrawn and filtered using the Whatman 

Filter Paper No. 1. The filtrate was taken for analysis of residual 

Cr (vi) concentration using the atomic absorption 

spectrophotometer (AAS). The procedure was repeated using 

different weights (0.2g, 1g, 2g, 3g and 4g) of the leaves, bark and 

root powders. For every measurement, the adsorption capacity (qf) 

and percentage (%) adsorption or removal were calculated using 

Equations 1 and 2. All the experiments were performed at ambient 

room temperature conditions which ranged between 29.5and 

30.5oC.   

A 
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𝑞𝑓 = ( 
𝐶𝑜− 𝐶𝑓 

𝑀
) × V     

           (1) 

% 𝑅𝑒𝑚𝑜𝑣𝑎𝑙 =[ 
𝐶𝑜− 𝐶𝑓 

𝐶𝑜
 ] × 100      

                    (2) 

Where 𝑞𝑓 = amount of Cr (vi) adsorbed during the adsorption 

period, (mg.g-1); M = mass of red mangrove powder added, (g); V 

= volume of solution, (L); (Co) and (Cf) are respectively the initial 

and residual concentrations of Cr (vi) before and after adsorption, 

(mg.L-1). 

 
Figure 1:  Red Mangrove Samples: Leaves (A), Bark (B) and Root (C). 

 

 
Figure 2: Red Mangrove Leaves (D), Bark (E) and Root (F) Powders. 

 

III. RESULTS AND DISCUSSION 

          Effect of Red Mangrove Biomass on Adsorption: 

Adsorbent dosage influences adsorption (Sathish et al., 2015). 

Thus, adsorption results were plotted as adsorption capacity 

(Figure 3A) and percentage adsorption (Figure 3B) as function of 

weight of powder for red mangrove leaves, bark and root. The 

results indicated that the adsorption was dependent on weight of 

mangrove powder used. Adsorption capacity (Figure 3A) of the 

sorbents decreased from (2996.00 to 175.05 mg/g), for leaves; 

(2172.50 to 132.40mg/g), for bark and (2819.50 to 1750 mg/g), 

for root, as weight of powder used was increased from 0.2 to 4.0g. 

Unsaturation and overlapping of active sites as well as 

overcrowding of particles at higher dosage have been adduced by 

several researchers (Sathish et al., 2015; Cookey et al., 2019; 

Nduka et al., 2019). Percentage of Cr (vi) adsorbed (Figure 3B) 

increased slightly with increase in weight of powder, meaning that 

high weight of powder only made few additional surface available 

for adsorption of Cr (vi) or the surface area was in excess and the 

Cr (vi) adsorbed per gram of powder decreased. These also explain 

that though there was increment in percentage of Cr (vi) adsorbed, 

increment not proportionate to adsorptive capacity of the 

adsorbents at higher powder weight. Thus, adsorption capacity 

decreased as weight of powder used increased. However, Figure 

3B indicates greater Cr (vi) adsorption on root and leaves than 

bark. Percentage adsorption profiles for leaf (72.37 to 89.86%) and 

root (73.88 to 90.09%) are much higher than that of bark (52.74 to 

67.97%), suggesting that mangrove leaf and root powders are 

better adsorbents for Cr (vi) than mangrove bark powder. 

          In an adsorption process, the amount of materials adsorbed 

by a given mass of adsorbent depends, among others, on the nature 

and porosity of the adsorbent. Fresh mangrove samples from same 

source, ground and sieved through the same porosity are expected 

to have similar adsorption data, thus similar adsorptive 

performance. Visual observation of the powdered samples (Figure 

2) reveals nothing more but slight variation in colour. However, as 

with all plants, mangrove is composed mainly of cellulose 

materials and has capacity for binding dissolve ions due to 

presence of polyphenolic, hydroxyl and carboxylic groups in its 

structure (Rozaini et al., 2010). Possession of these and other 

related chemical compounds in red mangrove may account for the 

results obtained. It can be concluded in this study that mangrove 

roots and leaves have relatively higher ability to adsorb Cr (vi) in 

a single component aqueous medium compared to mangrove bark 

of the same weight. Red mangrove leaves and root are therefore 

recommended for use as adsorbent in removal of Cr (vi) in 

aqueous medium. 

A 
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Figure 3: Effect of Parts Red Mangrove and Weight on Adsorption of 40mg/L Cr (vi) solution. 

 

IV. SUMMARY AND CONCLUSION 

          This study has demonstrated the effects of parts of red 

mangrove plant (leaves, bark and root) and weight on adsorption 

of Cr (vi) in aqueous medium. It was found that mangrove leaves 

and root exhibited higher Cr (vi) adsorption than mangrove bark. 

The results also suggest that adsorption of Cr (vi) was effective at 

low mangrove powder weight. The investigations clearly indicate 

that mangrove root and leaves are better adsorbents for Cr (vi) than 

mangrove bark. Therefore, root and leaves of red mangrove plant 

can be used as adsorbents for treatment of water.  
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Abstract: The main objective of the study is to analyze the 
role of non government organizations services  
on poverty reduction in Rwanda with a reference to  
Caritas Rwanda in Musanze district. The sample size was 
388 respondents selected using cluster sampling method 
from the total population consist of 13116 individual 
beneficiaries of Caritas interventions distributed in 15 
sectors of Musanze district. Questionnaires, interview and 
observations were used to collect primary data. 
Descriptive statistics were used where distribution 
(frequencies, percentages) through statistical package for 
social sciences (SPSS, 23.0). NGOs provided employment 
generating programs to its beneficiaries where 120 
respondents representing 30.9% have strongly agreed to 
the statement and the remaining 268 respondents 
representing 69.1% have agreed to the assertion. NGOs 
provides direct support to vulnerable people among its 
beneficiaries as the results indicated that 216 respondents 
representing 55.7% have agreed to the statement followed 
by 152 respondents representing 39.2% having strongly 
agreed to the affirmation. Through sensitization for saving, 
NGOs helped the beneficiaries to develop the culture of 
saving for the future uncertainties and development so 
that poverty can be reduced at a sustained basis. NGOs 
provided psychological support to multiple people in 
critical situation of poverty, disease, the care for the 
elderly, sick and children who have various health 
problems like physical disabilities, mental health and deaf-
mute disability. The indicators of poverty reduction among 
beneficiaries after Caritas intervention include access to 
improved means of production, increased income levels  
and general improvement of lifestyle and standard of 
living of beneficiaries. The results indicated the Pearson 
correlation coefficient of 0.914 implies that there is a very 
strong positive correlation between the non-government 
organizations and the poverty reduction among Caritas 
beneficiaries in Musanze district.  The value of adjusted R 
squared was 0.819 an indication that there was variation 
of 81.9% on poverty reduction level among Caritas 
beneficiaries in Musanze district due to changes in 

employment generating programs, direct support to 
vulnerable people, psychosocial support and sensitization 
to saving and credit groups at 95% confidence interval. 
This research recommends to the future researcher to do 
the related topic to the similar field like the Non-
Governmental Organization activities and government 
development priorities integration in Rwanda.  
 

Key Words: Poverty, Poverty reduction, Absolute poverty, 

Relative poverty, Non-government organization  

 

I. Introduction 

Non-government organizations (NGOs) have become a very 

popular sector in developing countries, particularly within the 

last decade of our democratic dispensation. To many, they are 

perceived as the most reliable agencies through which poverty 

is addressed. Unemployment, poverty and inequality are the 

commonplace of issues usually addressed by the activities of 

the non-government organizations. This sector consists of 

organizations, not in any way dependent on either, the public 

or private sector, (Swanepoel & Beer, 2016).  

During the 1980s and early 1990s, non-governmental 

organizations (NGOs) proliferated throughout American 

countries, and their role as planners and implementer of 

development projects grew dramatically. Political and 

institutional changes associated with major modifications of 

state policies have also opened new spaces for NGOs as 

alternatives to state agencies in efforts to alleviate poverty and 

promote development, which is no longer the case in the 

current century (Petras, 2014).  Rivera (2013) noted that 

during the period of military regimes, NGOs worked closely 

with grassroots organizations, providing socio-political 

support and organizational training.  

However, with the democratic opening, NGOs began to 

change their activities from providing support to grassroots 

organizations, to implementing development projects on 

behalf of government and international development agencies 

mostly in developing countries suffering from poverty 

extremely.  
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It is almost impossible to separate NGOs’ work from rural 

development due to the nature of their activities. Since the 

work of the non-government organizations is always geared 

towards improving the standard of living and the lives of 

people, rural areas are the utmost target.   About 25% (1.4 

billion) of the total population of the world lives in poverty. 

Edwards (2012) noted that ‘one out of every three Africans do 

not get enough to eat’. His study covering the period of 1988-

1990 revealed that 168 million people are victims of chronic 

hunger, among these ten million Africans suffer from 

malnutrition (Lahiff, 2013). NGOs in developing countries 

reach the poor and promote local participation in the 

development process. They also define development in terms 

of a process whereby poor people take, greater control over 

their own lives, rather than as the outcome of particular 

projects and programmes. (Lipera, 2014).  

According to UNDP (2011), out of 4.6 billion people in 

developing countries, more than 859 are illiterate, nearly a 

billion lack access to improved water sources and 2.4billion 

lack access to the basic sanitation. In Rwanda the poor, fall 

into the category of children, orphans, widows, old people and 

landless peasants (Sen, 2016). According to NISR (2016), in 

Rwanda 56.9% of the population was living below the poverty 

line in 2016 and 37.9% were extremely poor. To address the 

problem, Rwanda put in place the programs aiming at 

economic development and poverty reduction providing a 

medium term framework for achieving the country’s long-

term development aspirations. 

 

Problem Statement 

NGOs have been widely known as quick cash vehicles for 

their owners, and to some extent, perceived as promoting the 

sense of dependencies among communities. Very little is 

known of their ability to uplift the poor and needy 

communities through creation of sustainable livelihood 

strategies in rural household settings. NGOs usually come into 

existence to address specific problems such as health, 

education and housing needs in communities. These are the 

most common and critical needs that are rife in rural areas, 

give rise to the issue of rural development, which is one of the 

governments top priorities in developing countries (Patel, 

2015). Non-government organizations do not have the profit 

motive but have the developmental objectives towards the 

community. Any surplus of funds generated during the course 

of their activities is reinvested back into the organization to 

keep helping poor and with no extreme poverty situation, 

NGOs necessity goes down (Nzimakwe, 2017).  

According to NISR (2018), in Rwanda 56.9% of the people 

were below the poverty line while 37.9% were under extreme 

poor conditions in last four years while the current trend 

depicts the poverty reduction of 2.3% yearly and the number 

of population below poverty line falls to 28%. NGOs in 

developing countries are vital to reach and release the poor, 

promote local participation in the development process, define 

development in terms of a process whereby poor people take, 

greater control over their own lives, rather than as the 

outcome of particular projects and programs, work people-to-

people rather than government-to-government (Lipera, 2014). 

There are many NGOs that initiate community development 

projects with the aim of reducing poverty in communities.  

Soon after those NGOs leave, the community projects tend to 

fall. Once these have fallen, the communities return to live on 

government support grants, which then increase the 

dependency burden in the country or otherwise fall in poverty 

as before. There is a serious concern about the sustainability 

of community development projects after the exit point of 

initiating agencies (Adelzadeh, 2011). NGOs beneficiaries 

enjoy their activities and the extreme poverty is said to be 

reduced but when they are no longer benefiting its projects, 

the former beneficiaries are not released from poverty to long-

term basis. The present study therefore analyzed the 

contribution made by NGOs in improving upon rural areas 

through poverty reduction measures with reference to Caritas 

in Musanze District. To achieve this, the following specific 

objectives were formulated:  

i. To determine the role of income generating projects to 

Caritas beneficiaries on poverty reduction in Musanze 

District; 

ii. To assess the role of direct support programs to Caritas 

beneficiaries on poverty reduction in Musanze District; 

iii. To examine the role of micro financing activities to 

Caritas beneficiaries on poverty reduction in Musanze 

District. 

iv. To investigate the indicators of poverty reduction among 

beneficiaries after Caritas interventions.  

 

II. Literature Review 

Non-Governmental Organizations are civil organizations that 

are largely or totally independent of government and which 

function as charitable or religious associations. They mobilize 

private funds for development initiatives and programmes, 

raise awareness and influence policies in pursuance of the 

ideals of democracy and good governance as well as 

undertake diverse humanitarian projects that could better the 

lots of the grass-roots (Sandberg & Chalmer, 2012). 

Iriye (2014) defines Non-Governmental Organizations as 

voluntary, non-state, non-profit, non-religious, and non-

military associations. It is an independent voluntary 

association of people acting together on a continuous basis for 

some common purpose other than achieving government 

office, making money or illegal activities.  

In his view, two main types of Non-Governmental 

Organizations are recognized according to the activities they 

pursue: (i) operational NGOs that deliver services; and (ii) 

Campaigning NGOs. Michael and David (2013), see non-

governmental organizations as organizations that are not part 

of a government and not founded by states. They maintained 

that NGOs are typically independent of government. They are 

usually non-profit organizations that gain at least a portion of 

their funding from private services. The World Bank (2010), 

sees Non-governmental organizations as private agencies; 

indigenous groups organized regionally or nationally and 

member groups in villages that support international and 

national development and partner with governments in global 

development initiatives. 

 

Poverty and its major causes  

Poverty is the most fundamental social problem because the 

need to survive and means to survive is a major concern to all 

development workers. Poverty is related to low ownership of 

physical assets and human assets. Ill-health affects incomes of 
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many people in that diseases like malaria, HIV/AIDS, and 

chronic headache reduce available time for labour. Poverty is 

also directly or indirectly linked to perversion of justice, that 

is, injustice against the poor masses and against their 

environment (Chambers, 2016). Poverty is caused by physical 

factors such as poor health, physical handicapped-ness, 

shortage of land and inadequate education. Furthermore, he 

points out that, moral factors such as laziness, drunkenness 

and home background, remoteness, inadequate resources 

contribute to the problem of poverty. Sustained exposure of 

pesticides and chemicals has caused sterility and soil 

exhaustion, skin problems and general sickness like cancer, 

which cause people fail to work, hence poverty (Vision 2020). 

Another cause of poverty is dependency agriculture. The 

population of Rwanda is made up of 81.0 percent of the 

people involved in agriculture. In addition, crops from 

agriculture lack ready market for sale, and most of them are 

perishable crops. This implies that majority of the rural 

population depend on agriculture yet it has a lot of problems. 

For example what is produced is not enough, yet sales are 

made to meet other requirements like clothing’s and medical 

care (Zhang, 2015). 

Chambers (2014) emphasized that disability increases the 

prevalence of poverty; children with disability have difficulty 

in getting to and from school. They use crutches and wheel 

chairs, walking sticks and specs all that leave them more 

vulnerable, weak and poor. Similarly, cause of poverty is high 

ratio of able-bodied adult to dependents. The dependents 

include children, elderly, the sick, handicapped, and widows 

(UNDP, 2011). In agreement with UNDP 2001 Report, 

(Chambers, 2015), says the effect of high dependence is that 

children cannot go to school, there is not enough food, people 

do not go to hospitals due to long distances, cultural beliefs, 

and die of poverty.  

 

Role of NGOs 

Guler (2010) examined NGOs and social responsibility and 

found that Since NGOs are professionally staffed 

organizations aimed at reduction of human suffering and to 

the development of poor countries (Streeten, 2013), they have 

a significant role to play in supporting women, men, and 

households. The roles for such NGOs include ‘counseling and 

support service, awareness raising and advocacy, legal aid and 

microfinance (Desai, 2015). The long-term aim for these 

NGOs is to assist in sustainable community development 

through activities such as capacity building and self-reliance 

(Langran, 2012). This can be done by funding projects, 

contributing to awareness, and promoting the self-

organization of various groups (Baccaro, 2011). 

A case study in Vietnam illustrates that NGOs play an 

important role in promoting sustainable community 

development (Hibbard & Tang, 2014). Usually this is 

accomplished by providing three basic functions: (1) service 

delivery (relief, welfare), (2) education, and (3) public policy 

advocacy (Stromquist, 2012). The idea is that NGOs can 

promote sustainable community development via three 

functions: (1) microfinance, (2) capacity building, and (3) 

self-reliance. NGOs ought to develop local products and local 

markets; develop social, capital, and human resources; 

encourage and motivate people to participate in activities; and 

act as network liaisons between community and systems. In 

this manner, the long-run goal of sustainable community 

development would be achieved (Nikkhah & Redzuan, 2013). 

In helping the poor to climb out of poverty, NGOs use two 

approaches: supply-side and demand-side (Clark, 2016). In a 

similar sense, Fowler (2017) identifies two types of NGO 

tasks: micro-tasks and macro-tasks.  

From the supply-side or micro-tasks approach, NGOs provide 

various basic public services to the poor. It is argued that 

especially in countries where government lack public services, 

NGOs play a significant role in the direct provision of social 

and economic services. In general, NGOs emerge and play the 

roles as service providers. 

A study by Adeyemo (2013) on development and 

underdevelopment in a comparative perspective found NGOs 

play an important role in global social development—work 

that has helped facilitate achievements in human development 

as measured by the UN Human Development Index (HDI) 

(n.d.). One of the major strengths of NGOs is their ability to 

maintain institutional independence and political neutrality. 

Even though NGOs need to collaborate with governments in 

numerous instances, failure to maintain neutrality and 

autonomy may severely compromise the NGOs’ legitimacy. 

According to the study of Suharko (2017) on the roles of 

NGOs in Rural Poverty Reduction in Indonesia and India, 

NGOs have played a significant role in promoting sustainable 

development at the international level. NGOs are going 

beyond their primary focus on governments and starting to 

address large corporations. In this vein, NGOs have focused 

attention on the social and environmental impacts of business 

activity, helped in part by advances in information and 

communications technology. The brands of multinational 

corporations have also been vulnerable to pressure from 

activists and from NGOs on the corporation’s labor, 

environmental, or human rights record. As the downstream 

customers are targeted, even the supply chain partners and 

suppliers are feeling the pressure (Hall-Jones, 2016). 

Aliber (2012) studied Poverty-eradication and Sustainable 

Development in Cape Town argued that Non-government 

organizations (NGOs) have become a very popular sector in 

South Africa, particularly within the last decade of our 

democratic dispensation. To many, they are perceived as the 

most reliable agencies through which poverty is addressed. 

Unemployment, poverty and inequality are the commonplace 

of issues usually addressed by the activities of the non-

government organizations. This sector consists of 

organizations, not in any way dependent on either, the public 

or private sector, (Swanepoel & De Beer, 2016). These 

authors are of the view that, usually, NGOs come into 

existence to address specific problems such as health, 

education and housing needs in communities.  

These are the most common and critical needs that are rife in 

rural areas; and, as such, give rise to the issue of rural 

development which is one of the government‘s top five 

priorities in South Africa. The NGO sector is sometimes 

referred to as the civil society or voluntary sector by many 

other different authors. This terminology does not differ from 

the way Nzimakwe (2017) refer to the non-government 

organizations in his definition. He perceives NGOs as 

characterized by their voluntary association and availability to 

addressing the needs of the community in which they operate. 
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He further alludes that those interested in NGOs’ development 

activities should have the opportunity to participate in their 

activities as partners in development. NGOs are institutionally 

independent of government. They are privately set up, as 

opposed to being set by the state, and are normally under the 

control of independent board of directors or trustees.  

Swanepoel and De Beer (2016) mention a few of the popular 

examples of non-government organizations as local 

government associations, development institutions, 

international, national and local government organizations and 

advocacy organizations such as legal aid bureaus. 

A study by Shivji (2017) on Silences in NGO Discourse: The 

Role and Future of NGOS in Africa highlighted that Non-

government organizations do not have the profit motive; but 

have the developmental objectives towards the community. 

Any surplus of funds generated during the course of their 

activities is reinvested back into the organization, (Nzimakwe, 

2018). The study proposed to assess the role of non-

government organizations in poverty alleviation through the 

creation of sustainable livelihoods in UThungulu District. The 

study would also analyze how non-government organizations 

are currently positioned to catalyze development, income 

generation and the betterment of standard of living for the 

people. 

Zhang (2015) in a comparative study of NGOs in China and 

South Africa concluded NGOs can also play an important role 

as partners to business/industry in promoting sustainable 

consumption. Some of the instances where this partnership 

has been successful is in categories such as product 

development, sustainable housing, labeling, World Wildlife 

Fund (WWF), green purchasing, marine stewardship, and so 

on.  

Mitlin, Hickey and Bebbington (2015) in reclaiming 

development: NGOs and the challenge of alternatives 

conducted a research and arrived at conclusion that 

essentially, the poor must be helped to exit from the poverty 

trap. If it can be reached, there will be an opportunity to get a 

first foothold on the ladder of development. 

Seabe (2011) studied the Socio-Economic Roles of NGOs in 

South Africa: Specific Focus of Funder Conditions and 

Voluntary Failure and found that regarding the provision of 

affordable health care for the poor, NGOs provide about 14 to 

50 percent of both curative and preventive health and medical 

services in most developing countries, especially in Kenya. In 

both the health and educational sectors, NGOs such as World 

Vision and Plan International continue to receive recognition 

through the application of complementary systems to support 

the efforts of the government in reaching the underserved in 

rural marginalized communities (Farrel & Hartwell, 2017).  

Bhaskar & Geethakutty (2011) in the role of Non-

Governmental Organizations in Rural Development found that 

the growth of NGOs over the past few decades has given them 

an increasingly important role in poverty reduction and 

community development. This has ultimately led them into 

forming a distinctive sector within civil society. This role has 

been due in part to the belief that NGOs are efficient and 

responsive to the problems of the poor, weak and vulnerable 

groups at the grass-root levels.  

 

Theoretical Framework 

Demand and supply side theory  

Seabe (2011) brings into discussion the distinction between 

the demand and supply theories where demand theory refers 

to the NGOs which come into existence because of 

government failure whereas the supply theories advocate the 

formation of NGOs which come into existence by individual 

motivation driven by altruistic motives. Demand theories, 

premised on markets as well as government failure, suggest 

that incomplete markets and lack of information, which leads 

to contract failure, are the main reasons behind the role of 

NGOs. Ilon (2012) notes that the importance of NGOs in 

economic development relates to the fact that people are 

dissatisfied with official institutions and their failure to solve 

problems of underdevelopment and poverty (Seabe, 2011). 

Unlike the supply-side approach where NGOs directly provide 

services to the people, the demand-side NGOs play indirect 

roles. The demand-side role of NGOs can be seen as being an 

articulator of the people’s voice. NGOs mobilize and clarify 

the demand for services, from both the government and the 

market, so that the people are able to achieve their goals. In 

the context of service delivery, generally, NGOs seek to 

improve the access of the people to the services provided by 

the state. NGOs also engage in policy advocacy to influence 

public policies concerning the poor people. 

 

Theory of Voluntary Failure 
According to Seabe (2011), the theory of voluntary failure on 

the other hand refuses to acknowledge the existence of NGOs 

based on the failures of government and markets, but proposes 

that NGOs bear the full responsibility of the delivery of 

specific public goods and services and suggests that 

government should intervene when they fail to do so. Non-

Governmental Organizations play an important role in 

promoting sustainable community development (Hibbard & 

Tang, 2014). Usually this is accomplished by providing three 

basic functions: (1) service delivery (relief, welfare), (2) 

education, and (3) public policy advocacy (Stromquist, 2012). 

The idea is that NGOs can promote sustainable community 

development via three functions: (1) microfinance, (2) 

capacity building, and (3) self-reliance. NGOs ought to 

develop local products and local markets; develop social, 

capital, and human resources; encourage and motivate people 

to participate in activities; and act as network liaisons between 

community and systems.  

NGOs are professionally staffed organizations aimed at 

reduction of human suffering and to the development of poor 

countries (Streeten, 2013), they have a significant role to play 

in supporting women, men, and households. The roles for 

such NGOs include “counseling and support service, 

awareness raising and advocacy, legal aid and microfinance” 

(Desai, 2015). NGOs activities have led to significant increase 

in health and educational facilities, improved access to potable 

water sources, provision of employment opportunities and 

employable skills, which ultimately have lowered poverty 

levels and improved the quality of lives for the poor and other 

vulnerable groups, particularly women and children. This 

study is intended to establish knowledge on the reasons for 

failure of community projects initiated by NGOs after those 

NGOs have stopped their participation in the projects and for 

our case, there is need to know the extent of sustained poverty 

reduction indicators among former beneficiaries of NGOs 

interventions.  
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 Sustainable Community Development Theory 

NGOs have shown leadership in promoting sustainable 

community development. Due to their particular ideology and 

nature, NGOs are good at reaching out to the poor and remote 

communities and mobilizing these populations. They can also 

empower these populations to regain control of their lives and 

can work with and strengthen local organizations. In addition, 

such NGOs can carry out projects more efficiently and at 

lower costs than government agencies and, most importantly, 

promote sustainable development (Nikkhah & Redzuan, 

2010). 

Conceptual Framework of the Study 

Independent Variable                                                                   Dependent Variable  
                                                     

 

 

 

 

 

 

 

                                                            

 

 

 

 

 

Figure 1: Conceptual Framework 

Source: Researcher, 2020 

III. Materials and Methods  

The study used descriptive design with both qualitative and 

quantitative data to describe the situation before and after the 

intervention of NGOs and evaluate its role to poverty 

reduction among beneficiaries in Musanze district. This 

research was conducted from Caritas in Musanze district in 

Ruhengeri Catholic Diocese located in Northern Province, 

Rwanda. The total population consisted of 13,116 individual 

beneficiaries of NGOs interventions distributed in 15 sectors 

of Musanze district (Caritas Ruhengeri Annual report, 2017). 

A sample of 388 was determined using Yamane (1967) 

formula as shown below. 

388
05.0*131161

13116

1 22








Ne

N
n  

In selecting the respondents, the researcher used the cluster 

sampling to determine how many people to respond in each 

sector of Musanze district. Bouchard (2011) formula was used 

to determine the sample size in each cluster and simple 

random sampling used to select the respondents in each 

cluster n
N

N
n h

h .  

Table 1: Distribution of sample respondents in clusters   

 Sectors  Caritas 

beneficiaries  

Sample size in each 

sector 

Gashaki 1173 35 

Remera 589 17 

Rwaza 1277 38 

Gacaca 925 27 

Muhoza 480 14 

Cyuve 973 29 

Kinigi 577 17 

Nyange 712 21 

Nkotsi 1173 35 

Muko 1391 41 

Musanze 1031 30 

Kimonyi 365 12 

Busogo 

Shingiro  

Gataraga                           

778 

713 

959 

23 

21 

28 

Total 13,116 388 

Source: Researcher, 2020 

Primary data were collected using questionnaire and covered a 

period of six years from 2014 to 2019. Data were analyzed 

using a statistical package for social sciences (SPSS, 23.0).  

IV. Results and Discussions    

Demographics characteristics of respondents 

Table 2: Classification of respondents according to their 

gender 

 Gender  Frequency Percent 

 Female 240 61.9 

Male 148 38.1 

Total 388 100.0 

Source: Primary data, 2020 

Majority of the beneficiaries were female as shown in Table 2. 

Table 3: Classification of respondents according to their 

age group 

 Age interval  Frequency Percent 

 Below 20 40 10.3 

Between 20 and 30 60 15.5 

Between 30 and 40 120 30.9 

Between 40 and 50 96 24.7 

Above 50 72 18.6 

Total 388 100.0 

Source: Primary data, 2020 

Poverty reduction  

 Access to adequate means of 

production improved   

 Increase in incomes levels  

 Lifestyle and standard of 

living improved  

Role of non-government 

organization services  

 Employment generation projects 

 Direct support programs to 

vulnerable people 

 Micro financing activities  
 

Intervening Variables 

 Government policy  

  Donors willingness to support  

 Equal treatment of beneficiaries  
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Table 3 gives the classification of respondents according to 

their age groups and the findings are indicating that the 

majority is in the age group of between 30 and 40 years at 

30.9% followed by 96 people in age group between 40 and 50 

year at 24.7%.   

Table 4: Classification of respondents according to their 

marital status 

 Marital status  Frequency Percent 

 Single 132 34.0 

Widow 216 55.7 

Married 40 10.3 

Total 388 100.0 

Source: Primary data, 2020 

Table 4 shows that 55.7% were widows while 34% were 

single. This revealed that majority of the households 

benefiting from the NGO were female headed-families. 

Table 5: Current occupation of respondents 

 Occupation  Frequency Percent 

 Civil servant 40 10.3 

Agriculture farmer 136 35.1 

Business person 120 30.9 

Artist 56 14.4 

Others 36 9.3 

Total 388 100.0 

Source: Primary data, 2020 

Table 5 shows the that the majority were engaged in 

agricultural activities with 136 (35.1%) respondents followed 

by 120 (30.9%) respondents engaged in business activities, 

56(14.4%) respondents in artistic activities while only 

40(10.3%) respondents as civil servants. The remaining 

36(9.3%) respondents were engaged in other activities like 

working for others in agricultural fields. This implies that the 

majority of NGOs beneficiaries are engaged in subsistence 

agriculture and small-scale businesses as they mentioned in 

responses.  

Table 6: Educational levels of respondents 

 Education levels  Frequency Percent 

 Not attended formal 

schools 

80 20.6 

Primary school 176 45.4 

Secondary school 76 19.6 

University level 36 9.3 

Others 20 5.2 

Total 388 100.0 

Source: Primary data, 2020 

Table 6 indicates that 176(45.6%) respondents attended only 

primary school followed by 80(20.6%) respondents 

representing 20.6% who did not attend formal education. 

76(19.6%) respondents attended secondary schools, 36(9.3%) 

respondents attended university education and 20(5.2%) 

respondents attended other education like technical and 

vocational education and training.  

Part II: Findings based on the study objectives  

Table 7: Caritas promoted agricultural production to its 

beneficiaries 

 Caritas promoted 

agricultural 

production to its 

beneficiaries 

Frequenc

y 

Percent 

 Highly promoted  120 30.9 

Promoted  268 69.1 

Total 388 100.0 

Source: Primary data, 2020 

Table 7 gives the distribution of respondents’ views on 

whether Caritas promoted agricultural production to its 

beneficiaries in Musanze district and the results are indicated 

that 120(30.9%) respondents have accepted that agricultural 

has been highly promoted and the remaining 268(69.1%) 

respondents have confirmed that it was promoted. This 

implies that Caritas has assisted the beneficiaries with some 

improved seeds, farm methods and fertilizers to promote the 

production from agriculture in order to shift from subsistence 

to commercialized agriculture to make more income and to 

improve the standards of living among its beneficiaries in 

Musanze. 

Table 8: Caritas enhanced livestock production among its 

beneficiaries 

 Caritas enhanced 

livestock 

production among 

its beneficiaries 

Frequency Percent 

 Strongly agree 152 39.2 

Agree 216 55.7 

Not sure 20 5.2 

Total 388 100.0 

Source: Primary data, 2020 

Table 4.7 shows the distribution of respondents according to 

their views on whether Caritas enhanced livestock production 

among its beneficiaries in Musanze district and the results 

indicated that 216(55.7%) respondents agreed to the statement 

followed by 152(39.2%) respondents strongly agreed to the 

affirmation while only 20(5.2%) respondents indicated 

neutral. This implies that Caritas has assisted the beneficiaries 

with animal husbandry grazing techniques, vaccination and 

veterinary activities to follow up in order to shift from 

subsistence to commercialized livestock production to make 

more income and to improve the standards of living among its 

beneficiaries in Musanze. 

 

Table 9: Caritas promoted post-harvesting programs 

among beneficiaries 

 Caritas promoted 

post harvesting 

programs among 

beneficiaries 

Frequency Percent 

 Strongly agree 176 45.4 

Agree 156 40.2 

Not sure 36 9.3 

Disagree 20 5.2 

Total 388 100.0 

Source: Primary data, 2020 

Table 9 shows the respondents’ views on whether Caritas 

promoted post harvesting programs among beneficiaries in 

Musanze district and the results depict that 176(45.4%) 

respondents strongly agreed followed by 156(402%) 

respondents who agreed to the assertion while 36(9.3%) 

respondents kept neutral and only 20(5.2%) respondents 

disagreed to the statement. This means that post-harvesting 

activities like storage, processing and selling have been 

promoted and they helped the beneficiaries to improve their 

incomes and job creation from Caritas assistance. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p101103
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Table 10: Caritas initiated handcrafts activities to 

generate incomes for its beneficiaries in Musanze district 

 Caritas initiated 

handcrafts activities 

Frequenc

y 

Percent 

 Highly promoted  288 74.2 

Promoted  100 25.8 

Total 388 100.0 

Source: Primary data, 2020 

Table 10 gives respondents’ views on whether Caritas 

initiated handcrafts activities to generate incomes for its 

beneficiaries in Musanze district and the findings showed that 

288(74.2%) respondents confirmed the High promotion and 

the remaining 100(25.8%) respondents have argued the 

promotion from the assertion. This implies that the NGO has 

initiated some key handcrafts activities to keep some of its 

beneficiaries working toward income generation and reduce 

poverty situation.  

The role of direct support programs on poverty reduction 

in Musanze district 

In order to arrive at the second specific objective, the research 

has explored the role of direct support programs toward 

poverty reduction among beneficiaries in Musanze district and 

they mainly include homes construction to vulnerable people, 

material support for emergency cases, psycho social support 

to isolated people and promotion of educational initiatives as 

discussed in this section.  

 

Table 11: Caritas promoted homes construction to 

vulnerable people among Caritas beneficiaries 

 Caritas promoted 

homes 

construction to 

vulnerable people 

Frequency Percen

t 

 Highly confirmed 168 43.3 

Confirm 60 15.5 

Not sure 80 20.6 

Refuse 60 15.5 

Strongly refuse 20 5.2 

Total 388 100.0 

Source: Primary data, 2020 

Table 11 shows the respondents’ views on whether Caritas 

promoted homes construction to vulnerable people among 

Caritas beneficiaries in Musanze district and that 168(43.3%) 

respondents highly confirmed and 60(15.5%) respondents 

confirmed. On other side, 80(20.6%) respondents kept neutral 

to the assertion followed by 60(15.5%) respondents refused 

while the remaining 20(5.2%) respondents strongly refused. 

This implies that most vulnerable people like refugees, 

returnees, people with disabilities and street children who 

were homeless were provided with houses from Caritas for 

better standards of living and poverty reduction.  

Table 12: Caritas provided material support for 

emergency cases among its beneficiaries 

 Caritas provided material 

support for emergency 

cases 

Frequency Percent 

 Highly confirmed 72 18.6 

Confirm 236 60.8 

Not sure 60 15.5 

Refuse 20 5.2 

Total 388 100.0 

Source: Primary data, 2020 

Table 12 shows the respondents’ views on whether Caritas 

provided material support for emergency cases among its 

beneficiaries in Musanze district. The findings are indicated 

that 236(60.8%) respondents confirmed the statement 

followed by 72(18.6%) respondents who highly confirmed 

while 60(15.5%) respondents kept neutral and the remaining 

20(5.2%) respondents refused. This implies that people like 

returnees, refugees, genocide survivors, and people infected 

and affected by HIV/AIDS, street children, patients, prisoners 

and people in emergency cases like earthquakes and floods 

got assistance of food, clothes and material aids from Caritas. 

 

Table 13: Caritas provided psychosocial support to 

isolated people among its beneficiaries 

 Caritas provided 

psychosocial support 

Freque

ncy 

Percent 

 Highly confirmed 192 49.5 

Confirm 176 45.4 

Not sure 20 5.2 

Total 388 100.0 

Source: Primary data, 2020 

Table 13 depicts the respondents’ views on whether Caritas 

provided psychosocial support to isolated people among its 

beneficiaries in Musanze. The results showed that 192(49.5%) 

respondents highly confirmed followed by 176(45.4%) 

respondents confirmed to the statement while only 20(5.2%) 

respondents kept neutral to the assertion. This implies that 

Caritas provided psychological support to multiple people in 

critical situation of poverty, disease, the care for the elderly, 

sick and children who have various health problems like 

physical disabilities, mental health and deaf-mute disability. 

Health care provided to children with disabilities and the 

orthopedic equipment offered, helped them get out of isolation 

and perform some useful work for their families and the 

country in general and this contributes in poverty reduction 

among beneficiaries.  

 

Table 14: Caritas promoted educational initiatives among 

its beneficiaries 

Caritas promoted 

educational 

initiatives 

Frequency Percent 

Highly confirmed 128 33.0 

Confirm 100 25.8 

Not sure 40 10.3 

Refuse 80 20.6 

Strongly refuse 40 10.3 

Total 388 100.0 

Source: Primary data, 2020 

Table 14 gives the respondents’ views on whether Caritas 

promoted educational initiatives among its beneficiaries. The 

findings showed that 128(33%) respondents highly confirmed 

to the statement followed by 100(25.8%) respondents who 

confirmed and 80(20.6%) respondents refused and 40(10.3%) 

respondents both kept neutral and strongly refused to the 

affirmation. This implies that Caritas support beneficiaries in 

the domain of schooling, literacy, vocational training and 

other training meant to provide the Rwandan population with 

necessary knowledge that can enable them to undertake 

appropriate activities to innovate and offer quality services. 

These training centers focus mainly on automobile 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p101103
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engineering, sewing, carpentry, hairdressing, soldering, 

electricity and plumbing. These training have been conducted 

on numerous domains, including education to hygiene, child 

cooperatives management and legislation, trauma 

management, mutual training, training on community 

responsibility, protection of environment management. 

Vocational training for vulnerable children has contributed to 

the reduction of youth unemployment since the youth have 

become job-creators rather than job-seekers. Vulnerable 

children and young people from poor families were given the 

opportunity to continue their education or training at different 

levels (primary, secondary, university and vocational 

training), which was a great relief for their families / parents 

and especially a sign of better future live.  

The role of micro financing activities on poverty reduction 

in Musanze district 

In order to arrive at the third specific objective, the research 

has explored the role of micro financing activities toward 

poverty reduction among beneficiaries of Caritas in Musanze 

district and they mainly include promotion of saving, 

promotion of joint guarantee, promotion of cooperatives based 

on mutual trust for resources mobilization and micro grants 

provision as discussed in this section.  

Table 15: Promotion of saving culture reduced poverty 

among Caritas beneficiaries 

 Caritas promoted 

saving culture Frequency Percent 

 Strongly agree 252 64.9 

Agree 96 24.7 

Not sure 40 10.3 

Total 388 100.0 

Source: Primary data, 2020 

Table 15 shows the respondents’ views on whether promotion 

of saving culture reduced poverty among Caritas beneficiaries 

in Musanze district. The findings indicated that 252(64.9%) 

respondents strongly agreed to the statement followed by 

96(24.7%) respondents who agreed while only 40(10.3%) 

respondents indicated not sure. The findings imply that 

Caritas has assisted the beneficiaries to develop the culture of 

saving to boost the poverty reduction instead of consuming all 

the incomes they get from various supports. Income and 

saving levels among NGOs beneficiaries have improved as 

result of various interventions through various incomes 

generating activities and this has greatly led to poverty 

reduction at high extent. Through sensitization for saving, 

NGOs helped the beneficiaries to develop the culture of 

saving for the future uncertainties and development so that 

poverty can be reduced at a sustained basis.  

Table 16: Caritas promoted joint guarantees to finance its 

beneficiaries 

 Caritas promoted joint 

guarantees Frequency Percent 

 Strongly agree 168 43.3 

Agree 60 15.5 

Not sure 80 20.6 

Disagree 60 15.5 

Strongly disagree 20 5.2 

Total 388 100.0 

Source: Primary data, 2020 

Table16 shows the respondents’ views on whether Caritas 

promoted joint guarantees to finance its beneficiaries. The 

results indicated that 168(43.3%) respondents strongly agreed 

and 60(15.5%) respondents agreed. On the other side, 

80(20.6%) respondents were not sure, 60(15.5%) respondents 

disagreed and the remaining 20(5.2%) respondents strongly 

disagreed. This implies that the promotion of joint guarantee 

enabled the poor with no personal guarantee to support each 

other to have access to credit since most of beneficiaries had 

no personal guarantee for bank loan, RIM Ltd accredited by 

the National Bank of Rwanda‘BNR’ (Banque Nationale du 

Rwanda)’ and serves Rwandan population throughout the 

country without any discrimination.  

Table 17: There is promotion of cooperatives based on 

mutual trust among Caritas beneficiaries 

 Caritas promoted 

cooperatives  Frequency Percent 

 Strongly agree 196 50.5 

Agree 140 36.1 

Not sure 40 10.3 

Disagree 12 3.1 

Total 388 100.0 

Source: Primary data, 2020 

Table 17 shows the respondents’ views on whether there is 

promotion of cooperatives based on mutual trust among 

Caritas beneficiaries. The results indicated that 196(50.5%) 

respondents strongly agreed followed by 140(36.1%) 

respondents agreed to the assertion while 40(10.3%) 

respondents were not sure. The remaining 12(3.1%) 

respondents disagreed. These findings imply that Caritas 

promotes sensitization for spirit of support to the poor and 

other vulnerable people within the community through 

cooperatives based on mutual trust for resources mobilization, 

Caritas Rwanda has initiated its own self-financing and a 

progressive reduction of dependence  vis a vis of the foreign 

aid. 

 

 

 

 

 

 

Table 18:Caritas provided micro grants to reduce poverty 

among its beneficiaries 

 Caritas provided micro 

grants Frequency Percent 

 Strongly agree 192 49.5 

Agree 176 45.4 

Not sure 20 5.2 

Total 388 100.0 

Source: Primary data, 2020 

Table 18 depicts the respondents’ views on whether Caritas 

provided micro grants to reduce poverty among its 

beneficiaries. The results showed that 192(49.5%) respondents 

strongly agreed followed by 176(45.4%) respondents who 

agreed to the statement while only 20(5.2%) respondents 

indicated not sure. This implies that Caritas provided micro 

grants to reduce poverty among its beneficiaries. The general 

implication is that Caritas has helped the beneficiaries in 
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poverty reduction through various interventions to poor and 

vulnerable people.  

Indicators of poverty reduction among beneficiaries after 

Caritas interventions 

Table 19: Better access to adequate means of production 

reduced poverty among Caritas beneficiaries 

  Frequency Percen

t 

 Strongly agree 168 43.3 

Agree 60 15.5 

Not sure 80 20.6 

Disagree 60 15.5 

Strongly 

disagree 

20 5.2 

Total 388 100.0 

Source: Primary data, 2019 

Table 19 shows the respondents’ views on whether better 

access to adequate means of production reduce poverty among 

NGOs beneficiaries and the results are indicating that 

168(43.3%) respondents strongly agreed and 60(15.5%) 

respondents agreed. On other side, 80(20.6%) respondents 

indicated neutral to the assertion followed by 60(15.5%) 

respondents disagreed and the remaining 20(5.2%) 

respondents strongly disagreed.  

This implies that with better access to adequate means of 

production, NGOs beneficiaries tend to produce more and the 

chance of reducing poverty is high. On other hand, those who 

disagreed said that adequate means of production are available 

but they stay in poverty situation due to lack of other 

supporting intervention to complement.  

 

Table 20: More jobs created determine poverty reduction 

among NGOs beneficiaries 

  Frequency Percent 

 Strongly 

agree 

72 18.6 

Agree 236 60.8 

Not sure 60 15.5 

Disagree 20 5.2 

Total 388 100.0 

Source: Primary data, 2020 

Table 20 shows the respondents’ view on whether more jobs 

created determine poverty reduction among NGOs 

beneficiaries. The findings indicated that 236(60.8%) 

respondents agreed to the statement followed by 72(18.6%) 

respondents who strongly agreed while 60(15.5%) 

respondents were neutral and the remaining 20(5.2%) 

respondents disagreed. This implies that all initiatives to 

promote employment and job creation among poor people 

contribute at bigger extent in poverty reduction among NGOs 

beneficiaries. 

Table 21: Increased income levels determine poverty 

reduction among NGOs beneficiaries 

  Frequency Percent 

 Strongly agree 192 49.5 

Agree 176 45.4 

Not sure 20 5.2 

Total 388 100.0 

Source: Primary data, 2020 

Table 21 depicts the respondents’ views on whether increased 

income levels determine poverty reduction among NGOs 

beneficiaries. The results showed that 192(49.5%) respondents 

strongly agreed followed by 176(45.4%) respondents who 

agreed to the statement while only 20(5.2%) respondents 

indicated neutral. This implies that income and saving levels 

among NGOs beneficiaries have improved as result of various 

interventions through various incomes generating activities 

and this has greatly led to poverty reduction at high extent. 

Table 22: Improved lifestyle and standard of living 

determine poverty reduction among NGOs beneficiaries 

  Frequency Percent 

 Strongly agree 128 33.0 

Agree 100 25.8 

Not sure 40 10.3 

Disagree 80 20.6 

Strongly disagree 40 10.3 

Total 388 100.0 

Source: Primary data, 2020 

Table 22 gives the respondents’ views on whether improved 

lifestyles and standard of living determine poverty reduction 

among NGOs beneficiaries. The findings showed that 

128(33%) respondents strongly agreed to the statement 

followed by 100(25.8%) respondents who agreed to the 

assertion while 80(20.6%) respondents disagreed and 

40(10.3%) respondents both kept neutral and strongly 

disagreed to the affirmation.  

This implies that poverty reduces when there is proper 

sanitation and hygiene in families, vaccinations and 

prevention of all communicable and non-communicable 

diseases. The cost for treatment reduce and can be diverted to 

other productive initiatives and labor force is strong. NGOs 

endeavor to help beneficiaries improve their standard of living 

in order to improve their food consumption levels in terms of 

quantity and quality and to improve the access to health care 

services compared to the period before NGOs intervention.  

The relationship between nongovernment organizations 

services and poverty reduction levels with reference to 

Caritas in Musanze district.

 

Table 23: Correlation matrix between non-government organizations and poverty reduction 

 Employment Direct 

Incentive 

Microfinance Production Income Living 

Standards 

Employment 

Pearson Correlation 1      

Sig. (2-tailed)       

N 388      

Direct Incentive 

Pearson Correlation .771** 1     

Sig. (2-tailed) .000      

N 388 388     
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Microfinance 

Pearson Correlation .600** .859** 1    

Sig. (2-tailed) .000 .000     

N 388 388 388    

Production 

Pearson Correlation .641** .849** .925** 1 .000**  

Sig. (2-tailed) .000 .000 .000  .000  

N 388 388 388 388 388  

Income 

Pearson Correlation .630** .864** .903** .908** 1  

Sig. (2-tailed) .000 .000 .000 .000   

N 388 388 388 388 388  

Living Standards 

Pearson Correlation .718** .819** .870** .950** .854** 1 

Sig. (2-tailed) .000 .000 .000 .000 .000  

N 388 388 388 388 388 388 

**. Correlation is significant at the 0.01 level (2-tailed). 

Source: Primary data, 2020 

The findings in Table 23 indicate that Pearson correlations are 

positive strong and significant between the study  

Table 24: Regression model Summary 

Mode

l R R Square 

Adjusted R 

Square 

Std. Error of 

the Estimate 

1 .914a .835 .819 .17823 

Source: Primary data, 2020 
a Predictors: (Constant), income generating projects, direct 

support programs to vulnerable people and micro financing 

activities. 

The adjusted R squared was 0.819 an indication that there was 

variation of 81.9% on poverty reduction level among Caritas 

beneficiaries in Musanze district due to changes in income 

generating projects, direct support programs to vulnerable 

people and micro financing activities at 95% confidence 

interval.  

This shows that 81.9 % changes in poverty reduction level 

among Caritas beneficiaries in Musanze district could be 

accounted to changes in income generating projects, direct 

support programs to vulnerable people and micro financing 

activities by non-government organizations.  

Table 25: ANOVA Table 

Model  Sum of 

Squares  

df Mean Squares F Sig. 

1 Regression 24.515 3 8.171 177.63 .000b 

Residual  17.649 385 0.046   

Total  42.164 388    

Source: Primary data, 2020 

From the ANOVA statistics in Table 25, the processed data 

which is the population parameters, had a significance level of 

0.000 which shows that the data is ideal for making a 

conclusion on the population’s parameter as the value of 

significance (p-value ) is less than 5%. This is an indication 

that income-generating projects, direct support programs to 

vulnerable people and micro financing activities significantly 

influence the poverty reduction level among Caritas 

beneficiaries in Musanze district. 

Table 26: Coefficients of regression model on poverty reduction 
a Dependent Variable: poverty reduction among Caritas beneficiaries in Musanze district  

 

 

 

 

 

 

 

 

 

Source: 

Primary 

data, 2020 

Table 26 give the individual regression model coefficients on 

extent to which dependent variable as poverty reduction 

among beneficiaries of Caritas in Musanze district is 

influenced by the role of nongovernment organizations 

namely income generating projects, direct support programs to 

vulnerable people and micro financing activities. The study 

revealed that the P-value was less than 0.05 in all the 

variables, which shows that all the independent variable were 

statistically significant and thus in position to make 

conclusion for the study. From the findings on the coefficient 

of determination, the study found that at 95% confidence 

interval, great variation in the poverty reduction among 

beneficiaries of nongovernment organizations in Rwanda is 

accounted to changes in income generating projects, direct 

support programs to vulnerable people and micro financing 

activities by non-government organizations. 

Y=1.569 + 0.107x1+ 0.216x2+0.18x3 + εi. 

Where: X1: Income generating projects, X2: direct support to 

vulnerable people, X3: micro financing activities and εi= error 

term.  

Model parameters  

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 1.569 .226  6.952 .000 

Income generating projects .107 .003 .210 2.567 .012 

Direct support programs to 

vulnerable people 
.216 .071 .016 .219 .000 

Micro financing activities .180 .048 .270 3.720 .050 
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Conclusion  

The role of income generating projects on poverty reduction 

to beneficiaries in Musanze district were examined and they 

included  promotion of agricultural production, enhancement 

of livestock production, post harvesting activities, promotion 

of handcrafts activities and shopkeeper businesses that 

increased the income levels  and improved the standards of 

living of beneficiaries in Musanze district. The research has 

explored the role of direct support programs toward poverty 

reduction among beneficiaries in Musanze district. These 

included homes construction to vulnerable people, material 

support for emergency cases, psychosocial support to isolated 

people and promotion of educational initiatives. In addition, 

the research has explored the effects of micro financing 

activities toward poverty reduction among beneficiaries of 

Caritas in Musanze district and they mainly include promotion 

of saving, promotion of joint guarantee, promotion of 

cooperatives based on mutual trust for resources mobilization 

and micro grants provision.  

 

Recommendations  

From the findings, it was observed that some statements were 

not convincing to respondents as per their views.  

The research hereby recommends to NonGovernment 

Organizations the following: 

 Providing and developing more agriculture and livestock 

initiatives as the majority of Rwandan poor people are 

engaged in these key economic areas; 

 Enhancing the saving culture among beneficiaries to 

ensure a sustained poverty reduction; 

 Strengthening adhesion to cooperatives among 

beneficiaries for ownership and mutuality; 
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Abstract 

The main purpose of this study is to identify the impacts of digitalization on service delivery of union parished in Bangladesh and 

critically trace out the contribution of union digital centers. We know that union parished is the lowest tier of Bangladesh 

administrative systems. It also part of our field administration. Union parished deals with grassroots people who are deprived of 

taking the services of the central administration. Rural people cannot directly contact with the central personnel. As a 

consequence government tries to reduce the gap between the central administration and rural people through establishing union 

digital centers at each union parished in Bangladesh. This study is descriptive nature and relevant information was collected 

through different books, daily newspapers, online published articles and magazines. The findings of the study help the 

policymakers to identify the loopholes of our union digital centers.  

Keywords: Union Digital Centers, Digital Bangladesh, Union Parished, Rural Community 

Introduction 

Bangladesh is an overpopulated country in South Asia. A large number of people live in per square kilometre. The government of 

Bangladesh had faced many problems in delivering developmental services. No government can reach grassroots or remote rural 

people. For that result many rural people are deprived of taking the governmental services in a due time frame. As a result the gap 

has been increased between government service holders and rural people. Decentralization is one of the best tools to disseminate 

services from central to rural areas. To reduce the gap the government of Bangladesh has taken the establishment of a digital 

center in each union parished. It was previously known as Union Information and Service Center. With the help of UNDP and 

access to information projects under the prime minister office it begins operations in 2009 in 30 unions parished through 

collaboration with Local Government Division. But now day’s union digital center is operating at all 4547 unions parished across 

the country. It helps to development of socio-economic as well as the political conditions of marginalized people by providing 

daily necessary services and people of rural areas are up to date about the state or world political and economic conditions. Rural 

people are getting the service at their doorsteps without facing any types of hassles and ensure service providers and receivers to 

save time and cost. Union digital centers are operating by public-private partnership basis and run by local young entrepreneurs, 

under the control of union parished and financially supported by central administration. The government of Bangladesh has 

created those service centers for the marginalized people who are getting different government and private services easily, 

cheaply, and hassle-free. From union digital centers the people of that concerned parished are getting different services like 

government forms on different public examinations, visa-related service and information, online land notices, law-related 

information, job news, citizen certificates, a result of public examinations, repayment of electricity bills, university online 

admissions, online birth, and death registration, agriculture-related information, health counselling , mobile banking, internet 

browsing , application of visas and tracking, printing and scanning, photocopies, laminating and so on. Union digital centers help 

in eliminating poverty by creating job opportunities for rural young people. Union digital center has been an important initiative 

in changing the social, political, and economic conditions of rural people in Bangladesh. 

Objective of the study: 

The main objective of this study is to find out the impact of digitalization on union parished in Bangladesh and the role of union 

digital center. The objectives of the study include the following: 

 Impact of digitalization on service delivery of union parished and find out the contribution of Union digital centers. 

 To find out the present status of union digital centers in Bangladesh. 
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 To trace out the challenges of union digital centers face during providing services and government initiatives regarding 

mitigate these challenges.  

Materials and methods 

The study is based on secondary data and it is basically in descriptive nature. Relevant information was collected from various 

reports, journal articles, daily newspapers, magazines, books, conferences, and governmental webpage’s. 

Literature Review 

There are few numbers of literature have been found that a direct connection of impacts on digitalization on the union parished in 

Bangladesh and the role of union digital center. The daily star (April 2020) report shows that as a one-stop shop the union digital 

center has reduced corruption through delivering the government and private services and it is the hallmark achievement of 

government vision. A study conducted by BRAC University shows that the successful implementation of union digital center and 

proper functioning is quite hard tasks because of poor infrastructural arrangements. Another study was conducted by S.S Ahmed 

(2015) the finding of this research reveals that it ensures the effective and efficient service within minimum cost and largely 

reduces the corruption and makes the governmental service more accountable. Mustain Billah (2015) shows that union digitals 

centers help rural people by increasing their socio-economic and cultural conditions which brings social change. It helps to 

change in socio-economic conditions through creating job opportunities for rural young people. Biback Das (2019) shows that the 

government should ensure people’s participation in union digital service. Before introducing the union digital centers rural people 

are not concern about the different governmental services. He emphasized the government should take proper steps to people 

participate in this process. The finding of his paper is that people’s participation should be ensured so that they can touch with 

governmental activities and cope up with the new changing situation. Alias et al (2011) found that adaptation of e-governance in 

rural areas is challenging because of security, cost, and dialect languages.  The findings of this study showed that sometimes it 

was impossible to deliver better service because of limited allocation of the government money supply as well as create a negative 

impact on the time of delivering service as a result of dialect languages.  Bakshi. Karim.Rejaul, Rahman. Tariqur (2016) showed 

that union digital centers are providing governmental services by using online systems. They analyzed his research that corruption 

must be reduced through using this online system and proving different governmental services at the doorstep of rural people at 

minimal cost and introducing the e-administration of government. ‘Dynamics of service delivery of union digital center in 

Bangladesh: an assessment on institutional sustainability’ by Mamun. Akhter (2018) was revealed that sustainability is a big 

question about the union digital center. He stated that the union digital center is a public enterprise but run by private manpower 

so that finance is the matter for running the public entity. The mindset of service receivers mind is another factor in to smooth 

operation of this entity. Entrepreneur qualification and promptness, regularity, and cordial service delivery are the big factors of 

the sustainability of the union digital center. Technical skills, infrastructure, and high speed of internet connectivity factors to 

deliver the services in a due time frame. Social sustainability and good relationships between union parished chairmen are 

important to sustain the union digital center.  ‘Union digital center in delivering e - services: Roles, potentials, and challenges 

were conducted by Iftekharuzzaman, Khair. Sumaiya (2017) analyzed that the role of union digital center and how efficiency and 

effectiveness should be ensured through providing the service at the door shop of rural people. They also analyzed numerous 

problems faced by union digital center like lack of available accommodation, infrastructural facilities, lack of proper logistic 

supports by government, poor skills of a service provider, and lack of proper orientation between chairman and other members the 

concept of public - private partnership and non -availability of another power supply in union digital centers. ‘Union digital 

center, a step towards digital Bangladesh: has it got institutional roots? Was conducted by Begum.Ara.Ulfat (2017) described the 

institutional capability of union digital center and also emphasized the role of union digital center in the forward to digital 

Bangladesh. She was more emphasized on the sustainability of this center and described sustainability largely depends on 

financial and social viability and user acceptance. ‘Union digital center: expectation and challenges in services delivery to the 

rural people of Bangladesh’ were conducted by Shamrat. Sufian. Abu, Hossain. Amjad showed that decentralization is the key 

mechanism to deliver the services at the rural door shop. As a result, government has introduced the union digital center to 

provide the basic service to the remote areas people. They emphasized that union digital centers are providing services with low 

cost, less time consuming, less labor-intensive and maintain less bureaucratic formalism and helps the government to apply the 

NPM tools in the country. M. A. I. Md. Nazmul Islam, “Exploring the Shortcomings of Union Digital Center (UDC) in 

Bangladesh: A Study has shown the detailed activities and shortcomings of union parished for running its smooth operations. 

They emphasized some techniques for resolving the current problems of union digital centers. 
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Discussion and Findings 

Union Parished is the lowest tier of Bangladesh administrative systems. Union parished are directly dealing with rural people. 

Decentralization has become a popular tool for delivering the service within due time frames. To deliver the public service to 

rural people, the government of Bangladesh has introduced ICT based service system. Union digital center is one of the examples 

of ICT based service. Today is called the era of information and communication technology (ICT). UDC helps to minimize the 

gap between the central administration and rural people and introduce the e-governance systems by providing different types of 

services like birth registration, online job applications, agriculture-related services, passports scanning, electronic bills collection 

which will lead to good governance in Bangladesh. Today most of the public and private service deliveries largely depend on 

information and communication technology (ICT). It has been seen in recent time, most of the countries in the world taking the 

fruits of ICT is the main instrument for improving the socio-economic condition of mass people. Digital Bangladesh is the main 

election manifesto of the present government of Bangladesh and after coming to the power they introduce computer councils and 

delivering the services effectively and efficiently with minimal cost. Union digital center is a basis on public -private partnership 

process. It is a public entity but run by a private person. Every union digital center has two entrepreneurs one is male and the 

other is female. Most of the union digital centers are run through a contractual basis. The Government does not provide any extra 

financial assistance to run this center. This is not a paid job to deliver governmental services to rural people. So sometimes the 

providers are reluctant to deliver the service in a due time frame. There is no fixed official time. Union digital center has produced 

a positive impact and helps to reduce the digital divide. The main purposes of establishing union digital centers were providing 

governmental, private services with minimum cost and placing the right information at the right time, at the right place and the 

right person. For delivering the proper service it is equipped with computers, modem, photocopy machines, laptops, scanners, 

printers, multimedia projectors, etc. The government has introduced this digital center to deliver the services with minimum cost 

but the real scenario is that most of the private entrepreneurs demand extra money to render the services to the rural people. It is 

interesting to the fact that every union digital center is under the control and supervision of union parished chairman. Union 

parished chairman is the vital factors to select the private partner to render the services. The service of union digital centers 

largely depends on the willingness of union parished chairman. Plenty of services are offered by union digital center like online 

job applications, paying utility bills like electricity, gas, online admission form fills up, passport scanning, photocopy servicing, 

land-related information, providing birth and death certificate, agriculture services, mobile banking, computer training, national e-

service system, district e-service center-settlement record, health services, creation of employment, online tax calculator, online 

tax returns preparation, digital innovation fair, and electric money order and postal cash card to the rural people which are 

ultimately leads the country on the way of digitalization. At the very first time of the inauguration of these services the rural 

people of our country are not aware of this digital center. The government takes different initiatives to announce digital tools to 

deliver the service to the rural people. Today it has been seen that most of the people are taking the service within minimum cost 

without facing any hassle. The illiterate farmers of rural areas are benefited by getting agriculture-related services. Bangladesh 

Rural Power Development Board (REB) has collaborated with the digital center so that the marginalized people can submit their 

electronic bills by paying only a little bit extra service fees. Today almost 727 unions’ digital centers are collecting electronic bills 

from rural customers. The most important function of the union digital center is offering computer training at a low cost by using 

multimedia projectors. Rural students and youth get this computer training which helps them to get a computer-based job in the 

competitive jobs market. Union digital center helps to the creation of jobs to rural people. Two employees are working in each 

digital center, one of them is male and the other is female. This organization has created the opportunity to empower women in 

rural areas. A villager can apply for their land records and people get birth and death certificate without having multiple visits at 

union parished. Most of the union digital centers have taken the initiative of mobile baking because rural people are deprived of 

getting mobile banking facilities. To provide banking facilities at the grassroots people four banks have launched mobile banking 

programs with the collaboration of union digital centers. The rural people are deprived of insurance benefits. Government 

Insurance Corporation has taken the initiative to cover the mass people under an insurance policy. There are a lot of services 

offered by the union digital center to ensure digitalization in Bangladesh. Apart from these facilities there are huge numbers of 

challenges faced by the union digital center. Location is an important factor to deliver the services. The qualifications of service 

providers are a major question. It means knowledge, capacity, and skills that suit or make someone eligible to handle the 

operation. It is important to note that skills people are inevitable for delivering the service at the grassroots community people. 

But it is seen that most of the entrepreneurs are not knowledgeable about the proper utilization of resources. The delivery of 

service depends on the willingness of union parished chairman. Though there are plenty of advantages of union digital centers. 

Union digital centers have faced a lot of challenges over running the project. Government intervention is another challenge of 

delivering services to rural people. Political will is mandatory for providing the services. The irregularity of service providers is 

another thread of union digital center. In those cases, the presence of a male provider is satisfactory but at the same time, female 

member rarely comes to the office. Though union digital center is a personal investment of service providers so most of the time 

they are reluctant to invest their money in this sector because they feel insecure to invest in the UDCs. Under the access to 
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information projects the government only provide the laptops or photocopies machines and most of them are out of service and 

the service providers are not curious to repair because the shortage of money and they thought that they are a not permanent 

employee which impedes the service of rural people. Powers and networks are important ingredients to deliver the service in 

remote areas. It is a matter of regret that the internet facility is very much poor in rural areas. So most of the service providers 

have faced numerous problems in operation time. A large number of union digital centers depend on the power supply but due to 

uninterrupted power supply is the main problem to deliver the proper services. Absent of logistic support is the problem to 

provide service to the rural people. There are no supervisory body to oversight their performances and most of the entrepreneurs 

are not skilled on computer-based knowledge to deliver quick services. So it can be said that the union digital center is the 

primary step to digitalize Bangladesh and provide necessary services in a short time. 

Conclusion  

Bangladesh is facing numerous challenges to work or implementing the e-governance system and achieving the target of vision 

2021. Union digital center is an essential tool to make the government more accountable and transparent, reduce the time and 

costs of services receivers, effectively and efficiently use of optimal resources of government to deliver the services at rural 

community people. Essentially union digital center helps to reduce the gap between the government and rural people through 

proper utilization of information and communication technology. To ensure the vibrant success of union digital center 

government should need to pay more attention to reducing corruption. It helps to massive development of socio-economic growth 

in the rural areas of Bangladesh. It helps to poverty alleviation at large scales from our society. The government of Bangladesh 

needs to increase IT literacy and internet awareness for the well being of Bangladesh. The government should trace out the 

financial viability and reduce political constraints which are the key challenges of implementing e-governance.  
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Abstract- Sri Lanka is a country where has efficacious food 

cultures related to their traditional life styles. In traditional food 

recipes native spices such as Garcinia cambogia or Garcinia 

zeylanica (Goraka or Malabar Tamarind), Tamarindus indica 

(Siyambala or Tamarind), Piper nigrum (Gammiris or Pepper), 

Trigonella foenum-graecum (Uluhal or fenugreek) and 

Cinnamomum zeylanicum (Kurundu or Cinnamon) are enriched. 

Recent advances in global perspectives on non-communicable 

diseases reconsidering traditional foods including spices for 

health prevention and promotion. Therefore, the current study 

aims to review ethnomedicinal value of aforementioned spices 

considering its biochemical effect on lipid profile including total 

cholesterols, triglycerides, low density lipoproteins and high 

density lipoproteins at cell biology and effect on biochemistry in 

cellular level. The study was designed as a literature review 

through primary and secondary literature sources which are 

available online with utmost attention to peer reviewed and 

indexed journal articles. Thirty articles were considered as 

references while reviewing fifty two related research studies. 

Biochemical modifications in cellular sites relevant to 

management of serum lipid values were identified in each of 

spices. Biochemical effect on lipogenesis and lipid metabolism in 

each variety were identified. The study suggests that the 

consumption of spices is beneficial in lipid level management.  

 

 

Index Terms- Sri Lankan spices, lipid profile, traditional foods, 

cholesterol 

 

 

I. INTRODUCTION 

yperlipidemia is a key risk factor for cardiovascular 

diseases1. According to the Katulanda et al, three in four Sri 

Lankan adults have some form of dyslipidemia due to some 

leading modifiable risk factors such as physical inactivity, 

obesity, hypertension, and diabetes etc. (Katulanda et al, 2018). 

A recent study has revealed that high plasma triglyceride 

concentrations, low HDL concentrations and elevation of small 

LDL cholesterol particle concentrations are characteristic of 

diabetes dyslipidemia because low HDL cholesterol followed by 

hypertriglyceridemia is the common onset lipid abnormality 

found in Sri Lankan patients with type 2 diabetes (Suganthan & 

Sivansuthan, 2016). Total 5% among Sri Lankan populations are 

affected by hypercholesteremic condition (Department of Census 

& Statistics, 2017).  

Therefore, diet modification for dyslipidemia patients is much 

beneficial. In current trends, global perceptiveness in recent 

advances in traditional food cultures and life styles are mostly 

discussed. As a south Asian country, Sri Lanka carries rich bio 

diversity with expanded traditional food cultures correlate with 

native lifestyles. Traditional Sri Lankan cousins are enriched 

with spices which make a tastiest outcome. Other than the taste, 

aforementioned recipes are having positive evidences on health 

promotion and prevention. Hence, prevalence from non-

communicable diseases through proper consumption of 

traditional spices is much beneficial with ecofriendly 

consumption.   

Ayurveda Pharmacopeia of Department of Ayurveda, Sri Lanka 

describes number of spices and spices contained medicinal 

recipes for the management of dyslipidemia (Medo roga) and 

obesity (Sthaulya). Garcinia cambogia or Garcinia zeylanica 

(Goraka or Malabar Tamarind), Tamarindus indica (Siyambala 

or Tamarind), Piper nigrum (Gammiris or Pepper), Trigonella 

foenum-graecum (Uluhal or fenugreek) and Cinnamomum 

zeylanicum (Kurundu or Cinnamon) are extensively used spices 

among traditional Sri Lankan cuisines because of the taste and 

ethno-medicinal value. Aforementioned spices are commonly 

available in Sri Lankan market because of cost effect and wide 

popularity among all ethnic groups of Sri Lanka.  

Both of vegan and non-vegan cousins are getting proper taste 

using spices, additionally medicinal value of spices elaborates 

prevention from both of communicable and non-communicable 

diseases. In communicable diseases, spices support in 

enhancement of the immunity and considerable antimicrobial 

effect as well in non-communicable diseases regulation of the 

physical metabolism is occurred with the support of 

aforementioned spices. Therefore, time tested, cost effective, 

widely available and health effective ingredients which are easily 

consumable much beneficial in routine practice for both of 

healthy and dyslipidemia affected individuals (Liyanage & 

Karunarathne, 2015). 

 

A. General Objective 

To study the effect of traditional Sri Lankan spices in 

dyslipidemia condition. 

 

B. Specific Objectives 

1. To study the biochemical effect of Garcinia cambogia 

and Garcinia zeylanica on lipid profile. 

2. To study the biochemical effect of Tamarindus indica 

on lipid profile. 

3. To study the biochemical effect of Piper nigrum on 

lipid profile.  

4. To study the biochemical effect of Trigonella foenum-

graecum on lipid profile 

H 
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5. To study the biochemical effect of Cinnamomum 

zeylanicum on lipid profile. 

 

II. METHODOLOGY 

The study based on a literature survey through primary and 

secondary literatures which were published online in peer 

reviewed or indexed journals in relevant field. 

Fifty two research articles which discuss on ethnomedicinal 

value of aforementioned spices referring biochemical 

modifications over lipid profile were selected for the reviewing 

purpose. Out of 30 articles were considered for the study with 

highly assured scientific evidences. Biochemical modifications 

on lipid profile such as effect on total cholesterol level, 

triglyceride level, low density lipoprotein level (LDL) and high 

density lipoprotein level were reviewed.  

Additionally, enzymatic actions and effect of hepatic-pathology 

were reviewed according to the availability of accepted scientific 

information.   

 

 

 

III. PHARMACOLOGICAL REVIEW 

A. Garcinia cambogia or Garcinia zeylanica 

Both of G. cambogia and G. zeylanica are used in Traditional 

recipes specially taken for sour taste. G. zeylanica is endemic 

to Sri Lanka5. Chemical components of Garcinia extracts 

include xanthones, benzophenones, amino acids and organic 

acids. Most importantly Hydroxycitric acid is contained. The 

aforesaid ingredient is responsible in anti-inflammatory and 

appetite suppressant activity (Livertox, 2012).  

G. cambogia mainly consists with Hydroxycitric acid which 

acts as an anti-obesity agent by functioning over nuro-

endocrinal pathways producing an anorectic effect through 

inhibiting citrate lyase enzyme that suppress the appetite and 

increase the fat digestion. Therefore, the body increases the 

oxidation of carbohydrates and inhibits the lipogenesis. As 

well, G. cambogia responsible in reduction of lipid levels in 

blood such as triglycerides and cholesterol besides of 

increasing thermogenesis. Specially, Hydroxycitric acid 

inhibits extra-mitochondrial citrate lyase enzyme that catalyzes 

the cleavage of citrate to Acetyl-CoA and oxaloacetate, a key 

step in lipogenesis, necessary for the synthesis of fatty acids 

and cholesterols through appetite suppressing activity. G. 

cambogia has contributed to the anti-obesity effects via the 

release of serotonin in the brain, which has been considered as 

the main mechanism to decrease appetite and absorption of 

glucose and also in the increase of oxidation of fat with 

reducing lipogenesis (Fassina et al, 2015).  

Similarly, Hydroxycitric acid reduces food consumption in 

humans and in rodents with obesity, by converting carbohydrates 

and fatty acids in the liver into hepatic glycogen (Kim et al, 

2008). Hydroxycitric acid inhibits ATP citrate lyase an enzyme 

involved in fatty acid synthesis. Garcinia derivatives and 

Hydroxycitric acid have been shown to cause appetite 

suppression and weight loss in rats, but the effects of these 

organic acids and Garcinia extracts have not been consistently 

found in human studies (Livertox, 2012).  

G. cambogia extract decreased both of leptin concentration and 

the sizes of adipocytes, which responsible in decrease of lipid 

accumulation in the visceral adipocytes of rodents (Kim et al, 

2008), as well as modulation of the multiple genes associated 

with visceral adipogenesis such as mRNA expression of 

PPARγ2, SREBP1c, C/EBPα, and aP2 in the visceral fat tissue of 

mice, therefore, anti-obesity effects are available with the plant 

(Kim et al, 2008). Application of fruit rind of Garcinia 

effectively protects myocardial cells from lipid peroxidation 

(signs of inflammation and fatty degeneration). Administration of 

Garcinia according to a dose dependent manner, decrease 

elevated serum lipids including Triglycerides (TGL), Total 

Cholesterol (TCL), Low Density Lipoproteins (LDL) and serum 

Very Low Density Lipoproteins (VLDL) counts, as well as 

serum High Density Lipoprotein (HDL) count is getting 

increased (Datchanamurty et al, 2019). 

  

B. Tamarindus indica 

The fruit of Tamarindus indica is rich in phytochemicals such as 

Alkaloids, saponins, steroids, phlobatannins, terpenoids, phenols, 

coumarins and leucoanthocyanins. T. indica depicts an expanded 

effect on human lipid profile. Significant reduction was observed 

in lowering total cholesterol level and LDL-cholesterol level in 

body without altering the level of HDL-cholesterol. Reduction in 

total TCL level is responsible in decrease of intracellular 

cholesterol which causes an upregulation of LDL-receptor 

(Iftekhar et al, 2006).  

Tamarind seeds contain phenolic compounds such as 

phytosterols including β-sitosterols which responsible in 

decrease plasma lipoprotein and cholesterol levels via reducing 

the cholesterol solubility and absorption across the intestinal 

barrier as well excretion of unabsorbed cholesterol such as low 

density lipoproteins with stool are stimulated by hydrophobicity 

of phytosterols (Uchenna et al, 2018).  

Administration of T. indica fruit pulp to hypercholesterolemic 

rodents significantly lowered serum TGL, TCL and LDL-C 

levels, even though none of effect on the HDL-C level was 

recorded. Significant increase in the expression of Apo A1, 

Abcg5 and LDL receptor genes and significant decrease in the 

expression of HMG-CoA reductase and Mtp genes was 

responsible in lipid lowering effect of the fruit. As well, protects 

against oxidative damage by increasing hepatic antioxidant 

enzymes, antioxidant activities and preventing hepatic lipid 

peroxidation (Lim et al, 2013). 

 

C. Piper nigrum 

 

Piper nigrum contains with piperine, and oleoresin which are 

responsible in scavenge superoxide anion radicals and hydroxyl 

radicals, and resist linoleic acid lipid peroxidation (Kapoor et al, 

2009). Prevent from oxidative damage, lowering lipid 

peroxidation and enhancing the bioavailability of some 

therapeutic drugs, reduces total cholesterol, free fatty acids, 

phospholipids and triglycerides in plasma and tissue of rats were 

reported with pepper and piperine due to the anti-oxidant effect. 

Pepper effectively inhibit cholesterol uptake into differentiated 
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Caco-2 cells as well as reduce plasma levels of TCL, LDL and 

VLDL. Translocation of cholesterol transporter NPC1L1 and SR-

BI proteins to the cytosol is results in inhibition of cholesterol 

uptake (Duangjai et al, 2013).  

Black pepper significantly elevates the plasma HDL-cholesterol 

levels due to increased activity of lipoprotein lipase and lecithin 

cholesterol acyl transferace enzymes (Vijayakumar et al, 2002). 

Additionally, lowers accumulated lipids in tissues via reducing 

extrahepatic circulation and increasing the peripheral excretion 

of lipids via HDL, which transports excess peripheral tissue 

lipids to liver for excretion. Antioxidant properties of pepper 

reduce the susceptibility of lipids to oxidation and stabilize the 

membrane lipids through reducing oxidative stress (Vijayakumar 

et al, 2002). 

Administration of piperine as a supplement significantly reduces 

the levels of plasma TCL, LDL, VLDL tissue HMG CoA 

reductase. Lipogenic enzymes are inhibited at piperine. 

Simultaneous supplementation of piperine significantly enhanced 

further excretion of bile acids and neutral sterols in rodents. 

Therefore, piperine can prevent the accumulation of plasma 

lipids and lipoproteins significantly by modulating the enzymes 

of lipid metabolism (Vijayakumar & Nalini, 2006).  

Piperine promotes cholesterol efflux in THP-1-derived 

macrophages and upregulates ATP Binding Cassete transporter 

A1 protein level, which is mediated at least in part by inhibition 

of calpain enzymatic activity (Wang et al, 2017). 

 

D. Trigonella foenum-graecum 

 

Mostly bioactive compounds contain in fenugreek seeds are 

diosgenin, 4-hydroxyisoleucine (4-OH-Ile), and the soluble 

dietary fibers. Fenugreek is highly responsible in healthy fat 

cells, which are indispensable to robust metabolic health by 

virtue of their endocrine function and capacity to safely store 

lipids (Fuller & Stephens, 2015). As well, lysine and 

Ltryptophan-rich proteins, mucilaginous fiber and other rare 

chemical constituents, such as coumarin, fenugreekine, nicotinic 

acid, folic acid, sapogenins, phytic acid, scopoletin and 

trigonelline, which are effective in inhibition of cholesterol 

absorption and decrease blood sugar concentrations (Fedacko et 

al, 2016). 

Knott et al, explained the importance of fenugreek at their 

metabolic health study as, fenugreek significantly developed 

HDL to LDL ratios in high fat-fed rodents without affecting 

circulating TCL, TGL or glycerol levels. Fenugreek decreased 

hepatic expression of fatty acid binding protein 4 and increased 

subcutaneous inguinal adipose tissue expression of adiponectin, 

even though not effect in prevention from hepatic steatosis.  The 

study revealed that fenugreek promotes metabolic resiliency 

through significant and selected effects on glucose regulation, 

hyperlipidemia, and adipose pathology (Knott et al, 2017). 

Fenugreek seeds and diosgenin both contains with anti-

inflammatory properties while diosgenin inhibits expression of 

VCAM-1 (vascular cell adhesion molecule) and ICAM-1 

(intracellular adhesion molecule), proteins involved in the 

pathogenesis of atherosclerosis, abolishes TNF-α induced 

production of intracellular ROS (Reactive Oxygen Species) and 

inhibits NF-κ Band IκB kinase activation, along with subsequent 

degradation of IκBα, and nuclear translocation of NF-κB. These 

findings show that diosgenin is a potent agent for inhibiting the 

formation and growth of atherosclerotic lesions (Szabo et al, 

2018). 

4-hydroxy isoleucine in fenugreek is highly responsible in 

hypolipidemic effect through action on the adipocytes and the 

liver cells, which leads to decreased triglycerides and cholesterol 

synthesis in addition to an enhanced LDL receptor mediated 

LDL uptake (Sharma & Choudhary, 2014). 

Saponin in Fenugreek effects on ameliorating dyslipidemia are 

probably related to accelerated cholesterol metabolism, inhibited 

cholesterol synthesis, and facilitated reverse cholesterol 

transport, while not effective in cholesterol absorption (Chen et 

al, 2017). 

 

E. Cinnamomum zeylanicum 

 

As active ingredients of cinnamon, it is enriched with trans-

cinnamaldehyde or cinnamaldehyde (Mahmoodnia et al, 2017). 

Gullapalli et al, mentioned that intake of one, three, or six 

grammes of cinnamon per day reduces serum glucose, TGL, 

LDL and TCL in people with type 2 diabetes and suggest that the 

inclusion of cinnamon in the diet of people with type 2 diabetes 

will reduce risk factors associated with diabetes and 

cardiovascular diseases (Gullapalli et al, 2013).  

Khan et al, revealed that cinnamon reduced blood serum TGL, 

LDL and TCL significantly in type 2 diabetic individuals while 

they recommended that who have type 2 diabetes mellitus, or 

hyperlipidemic or hypercholesterolemic conditions, they should 

use cinnamon on regular basis as 1-3 g cinnamon per day (Khan 

et al, 2003). Therefore, cinnamon supports in preventing 

increased levels of lipid profile in hyperlipidemia cases.  

Cinnamate, a phenolic compound found in cinnamon reduces 

cholesterol level in high fat fed rodents by inhibiting hepatic 

HMG Co-A reductase activity (Amin & Abdel, 2009). 

Polyphenolics in cinnamon contain with antioxidant activity and 

have depicted positive effect in reduction of oxidative stress in 

dose dependent manner through inhibition of 5-lipoxygenase 

enzyme (Anderson et al, 2004).  

Cinnamon responsible in lipid metabolism and prevent 

hypercholesterolemia and hypertriglyceridemia and reduce free 

fatty acids through a strong lipolytic activity. Dietary cinnamate 

inhibits the hepatic HMG Co-A reductase activity resulting in 

lower hepatic cholesterol content and suppresses lipid 

peroxidation through enhancement of hepatic antioxidant enzyme 

activity (Lee et al, 2003).  

An another study reveals that the cinnamon powder equivalent to 

6 gm/kg body weight responsible in a substantial reduction in 

triglycerides (41.81%) and LDL (80.37%) after supplementation 

of cinnamon powder equivalent to 6 gm/kg body weight 

demonstrates its importance in preventing cardiovascular 

diseases. Iqbal et al, demonstrated that the cinnamon responsible 

in hypolipidemic effect due to the presence of some 

hypolipidemic compounds which act as an inhibitor for some 

enzymes such as HMG Co-A reductase, which inhibits the 

cholesterol production in liver of rats or decrease the cholesterol 

absorption form intestine (Iqbal et al, 2016). 
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IV. CONCLUSION 

Phytochemicals and related other active ingredients in Garcinia 

cambogia or Garcinia zeylanica, Tamarindus indica, Piper 

nigrum, Trigonella foenum-graecum and Cinnamomum 

zeylanicum are highly responsible in dyslipidemia conditions, 

especially in hypercholesteremic condition, which elaborates 

positive evidences controlling TCL, TGL, HDL and LDL in lipid 

profile elaborating healthy lifestyle of native Sri Lankans through 

their traditional food cultures.  
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Abstract- Background: Sickle cell disease (SCD) is a common 

genetic blood disorder affecting primarily the Black 

African/Caribbean and ethnic minority population. In Britain, 

there has been a sharp rise in individuals being diagnosed with 

sickle cell as well as a rapid increase in the number of sickle cell 

patients being admitted into hospital regularly. Pain management 

is effective in reducing hospital admission and delays in being 

discharged. 

         The aims of this research were to define sickle cell disease, 

the sickle cell crisis and the preventive measures in place to reduce 

the frequency of hospital admission.  

         Methods: Literature searches were conducted between 

December 2016 and July 2017. This comprised of searching of 

utilising searches electronically e.g. websites, online publications 

and other literature search engines. A quantitative survey was 

handed out to patients to fill out at their discretion and to sickle 

cell support groups. In total, 65 participants were involved in this 

study, after which the results were collected and analysed using 

statistical analysis through Excel. The null hypothesis was 

preventive measures do not improve sickle cell patients’ quality of 

life, and did not to the rate of hospital admission. The alternative 

hypothesis was that preventive measures helped reduce hospital 

admission. The level of significance was set to 0.05. 

         Results: The results showed that many felt that they were 

not getting the care they require. Furthermore, many patients 

believed that a care plan would benefit them and reduce the rate of 

hospital admission. Others suggested that community care should 

be introduced to curb the frequent hospital admission.  

         Conclusions: This research showed that more needs to be 

done regarding providing healthcare plans for sickle cell patients 

to reduce hospital admission and reduce costs for patients who stay 

in hospital for extended periods of time. In addition to this, further 

investigations based on the achieved findings should demonstrate 

an inclusion of more preventive therapies e.g. Bone marrow 

transplantation (BMT), use of traditional medicine and utilising 

community care. 

 

Index Terms- Sickle Cell Anaemia, Sickle Cell Disease, Hospital 

Admission, Therapy, Pain Management 

I. INTRODUCTION 

ickle cell disease (SCD) is one of the top leading diseases 

affecting the black and ethnic minority population. In the UK, 

sickle cell disease is found amongst the African and Caribbean 

population (NHS, 2016). Sickle cell disease belongs to a set of 

genetic blood disorders whereby erythrocytes (red blood cells) are 

malformed (AlJubri et al, 2012).  

         In healthy individuals, normal red blood cells are biconcave 

shape that bypass blood vessels to transport oxygen within the 

body (CDC, 2016). In affected individuals with SCD, the 

erythrocytes become “crescent shaped”, ‘hard and sticky’, these 

cells die and there’s a lack of supply of erythrocytes (CDC, 2016). 

These malformed erythrocytes also become trapped in the blood 

vessels, thereby restricting blood flow causing anaemia (CDC, 

2016).  

         This often results in painful crises, stroke, cardiac problems, 

acute chest syndrome to name a few (CDC, 2016) or in some cases 

fatality if not treated on time. Other complications include short 

and long-term damage to organs, and musculoskeletal 

complications (Soe et al, 2017). These symptoms and problems 

often impair quality of life and result in constant admission into 

hospital (AlJubri et al, 2012).  

         According to the WHO (2011), approximately, 5% of the 

world‘s population carry the trait, as well as 300,000 babies born 

each year with severe haemoglobin disorders. Due to the heavy 

health burden, of sickle cell and other haemoglobin disorders, this 

can be reduced through management and prevention programmes 

(WHO, 2011).  

         Evidence has shown that SCD is rapidly growing to be one 

of the top common genetic disorders within England (AlJubri et 

al, 2012). It is roughly estimated that 12,500 persons live with 

SCD in the UK and roughly 240,000 persons have the trait 

(AlJubri et al, 2012). In addition to this, AlJubri et al, (2012) had 

suggested that information on SCD hospital admission is 

necessary in caring and undergoing better management for 

patients with sickle cell disease. In can also be stated that AlJubri 

et al (2012), had covered the rates of admission for nearly 10 years 

(2001/02-2009/10). Compared to 2001, hospital admission was 

reduced to 30% (BBC, 2001).  

         On the other hand, patients’ numbers still doubled since 

1998 according to Guy’s and St Thomas (BBC, 2001). 

Furthermore, ‘unnecessary hospital admission has been reported 

to result in having a negative impact on emotional and physical 

health’ (BBC, 2001). This report also highlighted how to manage 

sickle cell crises better since it accounts for 90% of hospital 

admission in London (BBC, 2001).  

         Moreover, recent studies have highlighted the need to reduce 

the hospital admission rate (Latnovic and Streetly 2013; Pizzo, 

2014; NICE, 2011). This can also be compared to rate of 

admission from older studies of sickle cell patients in Britain 

S 
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where both recent and older publications (Witnicki et al, 2015; 

Murtaza et al 1981; Thomas et al 1998; Pizzo, 2014; Thompson et 

al 2014) suggested that ambulatory care and community care 

would reduce the cost and hospital admission and duration.  

         The aims of this research were to define sickle cell disease, 

the sickle cell crisis and the preventive measures in place to reduce 

the frequency of hospital admission in London and across London 

boroughs. This research was conducted to evaluate selected 

measure currently in place. The selected research questions posed: 

are these selected preventive measures helping sickle cell patients 

improve their quality of life and are these selected preventive 

measures assist in reducing hospital admission, and is better 

management required to reduce hospital admission.  

         This research used quantitative surveys in a sample 

population of 65 participants affected with sickle cell. The null 

hypothesis was that preventive treatment did not make a difference 

to those with sickle cell, and did not reduce or increase hospital 

admission rate. The alternative hypothesis was, that preventive 

treatment reduced hospital admission.  

 

Sickle Cell Disease explained  

         Sickle cell disease has been reported to be the second most 

frequent type of sickle cell disease. This occurs when an individual 

inherits the Hb C gene from one parent and the Hb S (Herman and 

Chaudhury, 2010). Individuals with Hb SC tend to have similar 

symptoms to people with Hb SS; on the other hand, the level of 

anaemia they experience has been reported to be less severe 

(NIHNLBI, 2002; Herman and Chaudhury, 2010). Another type 

of sickle cell disease is SB+ (Beta,β), thalassaemia, which 

primarily affects beta glob in gene expression and production 

(NIHNLBI, 2002; Herman and Chaudhury, 2010).  

         In this type, individuals normally have red blood cells seem 

much smaller due to less beta protein produced (NIHNLBI, 2002; 

Herman and Chaudhury, 2010). When inherited and combined 

with the Hb S gene, it codes for haemoglobin S beta thalassaemia. 

It has been reported that symptoms with this type are normally not 

as severe as the other types (CDC, 2015; WHO 2014; Herman and 

Chaudhury, 2010).  

         Haemoglobin SB 0 (β beta-zero) thalassaemia, is the fourth 

type of sickle cell disease, like SB+, the beta globin gene is 

dysfunctional. On the other hand, beta zero thalassaemia shares 

similarities with Hb SS anaemia (Herman and Chaudhury, 2010). 

Although, beta zero thalassaemia has in some cases proven to be 

more severe, it has been reported to be found to have a poorer 

prognosis (Herman and Chaudhury, 2010).  

         There are other types of sickle cell disease: haemoglobin SD, 

SE and SO, which have been reported to be very rare, the severity 

often varies from low severity to far severity (Herman and 

Chadhury, 2010). Lastly, there are those who are rarely affected 

by sickle cell disease, individuals who inherit a mutated gene only 

known as the sickle cell trait (AS) (CDC, 2015; Herman and 

Chaudhury, 2010). This arises when one parent is known to have 

the trait (NHS, 2016).  

 

Pathophysiology of Sickle Cell Disease explained  

         As a result of sickle cell disease, there are many 

complications that arise from it. Its pathophysiology and 

complications will be explained (AlJubri et al., 2012).Due to its 

sickle 'crescent' shape, HbS causes extensive damage to the red 

blood cell membrane, as a result, excessive calcium ions enters the 

cell (Herman and Chadhury, 2010; CDC, 2015; Rogers, 2017; 

Bridges, 2000).This results in an influx of calcium ions often 

results in membrane proteins being cross linked, activating 

specific channel proteins for potassium ions and water to leave the 

cell (Rogers, 2017). Therefore, red blood cells become dehydrated 

e.g. "sickling".This further causes a complication known as 

vasoocclusive crisis (Akar and Akile, 2008). As most of the 

sickling red blood cells are blocking and reducing blood flow to 

crucial organs, necrosis, excruciating pain, iscahemia occur 

(Herman and Chadhury, 2010).  

         Repetitive sickle episodes often cause bone infarction and 

bone marrow degeneration over long periods of time (Manwani et 

al., 2014). The bones affected by this are: long bones, on the other 

hand, the pain can extend to other bones such as the sternum, ribs, 

vertebrae and the cranium (Herman and Chadhury, 2010; Okpuzor 

et al, 2008). Pulmonary fat embolisms also occur often in patients 

with sickle cell disease (Bridges, 2000). This often fatal or life 

threatening (Herman and Chadhury, 2010).  

         Other complications of sickle cell disease include 

haemolysis, where sickle cell patients whose blood cells are very 

weak are subject to intravascular haemolysis. Furthermore, 

extravascular haemolysis is most damaging to sickle patients, as 

this mechanism often leads to a reduced red blood cell survival 

time (Bridges, 2000; Herman and Chadhury, 2010). 

         This process happens when these inflexible red blood cells 

become stuck within the spleen and undergo phagocytosis, by the 

reticuloendothelial system (Bridges, 2000). Within sickle patients, 

their bone marrow struggles to counters this by producing a higher 

rate of red blood cells, but is counterproductive as their system 

cannot keep up or match the rate of red blood cell destruction 

(CDC, 2015; Manwani et al., 2014).  

         For instance, a normal red blood cell's life span is about 120 

days compared to a sickle red blood cell's life span is up to 20 days 

(Herman and Chaudhury, 2010; Kirenska et al., 2014). In cases of 

liver damage, increased haemolytic production often results in 

choleilithiasis (excessive bilirubin production) (Herman and 

Chaudhury 2010; Kirenska et al., 2014). 

         Hyposplenism and bacterial infections are common 

complications of sickle cell disease. Hyposplenism occurs as a 

result of compromised immune response against infections and its 

infectious agents (Kirenska et al., 2014). The spleen is reported to 

be involved in making and maturing memory B white blood cells, 

and opsonins for fighting infections (Kirkineska et al., 2014). Due 

to the nature of SC, hyposplenism undergoes this following 

process:  

         Splenic sequestration of sickled cells causes blockage in the 

spleen (splenomeagly), as a consequence, this reduces immune 

activity (Herman and Chaudhury, 2014; WHO, 2015). It is 

reported that the spleen plays an important role in destroying 

bacteria (encapsulated) via phagocytosis (Herman and Chaudhury, 

2014). However, people with sickle cell disease are subject to 

getting bacteraemia e.g. Streptococcous pneumonia, Haemophilus 

Influenzae, Neisseria meningitides (Herman and Chaudhury, 

2014). If left untreated, can cause sepsis and can be life threatening 

and fatal (Bridges, 2000).  

 

Bacterial infections associated with Sickle Cell  
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         Mycoplasma pneumoniae, Chlamydia pneumoniae and 

Legionella are some of the bacteria associated with bacterial 

infection found in sickle cell sufferers (Herman and Chaudhury, 

2010; Kirenska et al., 2014). The bacteria previously mentioned 

are known for pulmonary infections (Herman and Chaudhury, 

2010). On the other hand, S. Pnuemonaie and H. influenza type b 

are rare (Wright et al., 2004). Other diseases caused as part of SCD 

are osteomyelitis and septic arthritis; which often affects the 

smaller portion of patients with SCD (Wright et al., 2004; Nolan 

et al., 2008). This happens due to extensive damage done to the 

bone and very poor splenic function, so pathogens that are gram 

negative (Salmonella and S. Aureus) seize opportunity to invade 

(Shiel, 2017; Herman and Chadhury, 2010). Due to poor splenic 

function, this causes infarction (functional asplenia) (AlJubri er 

al., 2012).  

         As for the neurologic complications, it shares a relationship 

with the vasocculusive crisis e.g. strokes and silent strokes 

(Herman and Chaudhury, 2010; CDC, 2015).  

 

Acute Chest Syndrome  

         Continuous episodes also cause acute chest syndrome 

(ACS), Hb that is effluxed from haemolyzed cells has a higher 

affinity and binds easily and causes a reduction of nitrous oxide 

(Herman and Chaudhury, 2010; Rogers, 2017). This allows 

smooth muscle cell contraction and causes an increased rate of 

platelet aggregation. Often at times, occlusion is frequent which 

causes most patients to be very hypoxic (Okpuzor et al., 2008; 

AlJubri et al., 2012).  

         ACS, occurs when there is pyrexia, hypoxia, and chest pain 

(mild to severe) which varies from patient to patient (Herman and 

Chaudhury, 2010). Other contributing factors to ACS include, 

infarction or pulmonary embolism. In addition to this, there are 

two cardiac complications that arise, chamber enlargement (an 

increased output due to life-long anaemia, including decreased 

oxygen desaturations) (Bridges, 2000; Herman and Chadhury, 

2010). The second cardiac problem is myocardial infarction due 

to vasocclusive crisis occurring in the arteries (Herman and 

Chaudhury, 2010; WHO, 2016).  

 

Hospital Admission  

         Hospital admission England in particular, 2005-2006 

admission rates for sickle cell disease rapidly increased along with 

age (AlJubri et al., 2012). For those aged between 0-18 years old, 

and 18 years old plus had the highest rate of admission, 

approximately 38 per 100,000 (AlJubri et al., 2012). Furthermore, 

London especially has the been recorded to have the highest level 

of blood disorder patients within the UK for hospital admission 

(AlJubri et al., 2012). Roughly 75% of sickle cell disease 

admission are found specifically in London, the most common 

reason for admission (AlJubri et al., 2012). During 2005-2006, 

13,0000 episodes had occurred compared to 3,200 (2000-2001) 

and 4,600 (2005/2006) (Latinovic et al., 2013; AlJubri et al., 

2012).  

         It is also reported that hospital admission rates vary across 

London with 50% coming from the most deprived areas (AlJubri 

et al., 2012). For 25-34 year olds, the admission rate tends to peak 

and decrease rapidly after 45 years old (AlJubri et al., 2012).  

 

Current management of SCD  

         Management for sickle cell disease varies depending on the 

type of sickle cell an individual may have. However, the 

management of the disease has rapidly increased the past few 

decades resulting in better life outcome and longer life (AlJubri et 

al., 2012). As with any disease, there are guidelines put in place 

by clinicians for patients to abide by, whether it is acute related 

pain resulting from a crisis or from chronic sickle cell disease 

(Yawn et al., 2014). This is in support of Department of Health, 

who endeavour that all patients receive upmost care and treatment. 

The current UK guidelines (NICE, 2011) regarding long term 

management of sickle cell consist of prevention and intervention 

(Table 1). 
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Pain management 

          Opoids are the most common form of pain relief for acute 

crisis, especially when the crisis is full blown (Bridges, 2000). It 

can be very excruciating and unbearable for patients (Bridges, 

2000). Since the pain can last for a few minutes to a couple of days 

(Bridges, 2000; Sanders, 1992). This often changes over lifetime 

from childhood to adulthood (Bridges, 2000; Platt, 1994). Patients 

often take opoids via oral consumption and the remaining with 

fluids to enable the episode to phase out especially in a home 

setting (Bridges, 2000).  

          Management of oral analgesics are carried out well by sickle 

cell patients, as they would normally have a supply at home should 

a crisis should occur (Wright et al., 1992). Other methods of pain 

relief and management include, taking warm baths or using heat 

compress to apply to joints affected by the crisis (Platt et al., 1991). 

This is has been reported to have helped in alleviating pain (Platt 

et al., 1991).  

          On the other hand, pain often varies at different sites of the 

body and frequently happens in the extremities: the thorax, 

abdomen and back (Ballas and Delengowski, 1993). Due to the 

nature of painkillers being opoids (Bridges, 2000), it can be 

controlled. But often leaves patients drowsy, as well as combating 

the fatigue experienced from the lack of rest from dealing with the 

crisis at home (Bridges, 2000; Pegelow, 1992).  

          Even with the drowsiness patients’ experience, there is a 

misconception that patients do not experience pain while sleeping 

(Bridges, 2000). Often at times, pain interrupts their sleeping 

pattern even when they have had analgesics (Robieux, et al., 

1992). Onthe other hand, the half- life of meripidine (morphine) 

can cause complication for patients (Bridges, 2000; Tobias, 1993).  

For instance, the half-life of the drug in circulation is roughly 4 

hours. This is because the liver converts it to another derivative 

(analgesic) but still toxic (Bridges, 2000). At times, a grand mal 

seizure can occur when large doses of meperidine are administered 

(Sanders, et al., 1992). However, according to the American Pain 

Assoication (APA), meripidine is no longer used for long term 

treatment (Bridges, 2000).  

          According to Tobias (1993), epidural analgesia has been for 

pain control for some sickle cell patients, which has proven to be 

effective in the chest where patients receive most pain. However, 

other patients require systemic analgesics but with a lower dose 

(Bridges, 2000). Furthermore, some of these patients may have a 

phobia of needles (psychological) entering their back (Bridges, 

2000).  
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NSAIDS, are normally taken during acute sickle cell pain (Sanders 

et al 1992). However, while taking NSAIDs, it can disrupt kidney 

function which further impacts renal injury due to sickle cell 

disease being present already (Bridges, 2000). For some cases, 

healthca re professio na ls tend to avoid giving patients NSAIDs 

(Bridges, 2000).  

          Blood transfusion therapy, is one of the most common 

preventive therapies in managing any sickle cell crisis (Thompson 

et al., 2014). With blood transfusions it helps where tissues are 

very badly perfused due to the vaso-occlusion crisis (Clark et al., 

1980). On the other hand, the transfused red blood cells will not 

have any effect or improve blood flow where microcirculation is 

occluded due to the sickle red blood cells (Bridges, 2000). In 

essence, simple transfusion is not effective for long term 

management (Bridges, 2000). In addition to this, exchange 

transfusion has been reported to be better relieving pain (Davies 

and Brozovic, 1989).  

          Hydroxurea a newer drug, tends to inhibit riboncleotide 

reductase, which blocks new DNA being synthesised and cell 

division, and increases fatal haemoglobin by creating erythroid 

cells (Platt et al., 1994). This is efficient as fatal Hb stops sickling, 

it also increases the level of the red cell volume and reduce cell 

density (Bridges, 2000; Platt et al., 1994).  

          For sickle cell patients, vitamin supplementation is 

necessary as they are regularly anaemic, and need to take daily 

folic acid (Harvard, 2000). However, their folate is often 

consumed rapidly so the intake is at times less and imbalanced 

(Harvard, 2000).  

 

Psychosocial support for individuals with Sickle Cell  

          Psychiatric support/support groups are necessary in helping 

managing sickle cell disease as the psychosocial aspect is already 

fairly complex (Bridges, 2000; Thomspon et al., 2014). Bouts of 

loneliness, low self-esteem, anger, even isolation are experienced 

in sickle cell patients (Bridges, 2000; Whitten and Fischoff, 1974) 

which often, results in them unable to manage pain efficiently, 

support groups as well as counselling have often helped with better 

patient care and understanding in how to cope with pain (Gil et al., 

1994).  

 

II. METHODS 

          The research design used a quantitative method. The survey 

was designed to accomplish three main things universally that will 

assist in achieving the aims of this research by collecting 

information from participants based on their experience with 

hospital admission. This provided an idea what needs to be done 

to improve current services in place  

          To identify what areas need to be changed to have a positive 

impact on reducing hospital admission. This provided sample data 

to make comparisons against current published data  

          To establish whether there is a relationship between pain 

management, taking preventive treatment in relation to hospital 

admission.  

          As this was carried out, each participant was given a 

participant information form and a consent form to complete. 

Sickle Cell Society agreed to partake in this research as well as 

Ealing Hospital, Fulham Hammersmith Sickle Cell and 

Thalaessemia support group. SickleKan and Sickle Cell Cause 

also agreed to take part in this research.  

          The questionnaire initially was piloted with the head of 

Sicklekan, who suggested some adjustments to the questions 

initially asked (see Appendix I). Therefore, adjustments were 

made to the initial piloted questions; which needed to be answered.  

Further research on the type of questions was necessary as data 

obtained from these questions need to be accurate as possible. In 

addition to this, some of the questions will be influenced by 

previous studies (AlJubri et al 2012; Maxwell and Bevan; 1999, 

Murtaza et al; 1981; Latnovic and Streetly, 2013; Brozovic et al 

1987; Witiwicki et al, 2015).  

          This allowed clarity and the aims to be properly defined and 

the hypotheses to be correctly justified. Primary data collection 

was obtained through surveys given to sickle cell patients 

addressing questions relating to pain management, lifestyle and 

frequency of hospital admission will be explained and critically 

analyzed. This was achieved through online surveys, online 

support groups, and individual support groups within London.  

          When this was achieved, using their responses, data 

collected underwent statistical analysis via descriptive measures. 

Secondary data was obtained with permission from the Sickle Cell 

Society and other data sets from published articles, which was 

used to discuss in the research.  

          This descriptive research investigated adults in London with 

sickle cell disease who attended local support groups in London, 

who attended for different reasons during April 2017 until the end 

of August 2017. A total of 65 patients were recruited; with their 

ages ranging from 18 to 55 years old. 

          Therefore, this research aimed to determine whether the null 

hypothesis was accepted/rejected or whether or not the alternative 

hypothesis was accepted or rejected.  

          Ethic approval was sought from the Ethics governing body, 

NHS ethics approval was not needed from sickle cell support 

groups as these filled out anonymously without asking for hospital 

details.  

 

Setting  

          The research took place in London, amongst different 

support groups: Ealing, Fulham and Hammersmith Sickle cell 

support group, Sickle Cell Society, Sickle Cell Cause and online 

Sickle Cell support groups who are solely based in London and the 

UK. As with any geographical setting, participants will be mainly 

from different ethnic minority backgrounds as well as belonging 

to different religious/cultural beliefs.  

 

Participants, sampling strategy and sampling size  

          The sample population will come from sickle cell support 

groups from the London Borough of Brent and Ealing, 

Tottehnham, and across London boroughs. This was compared to 

data obtained via a literature review which was critically 

discussed. This was achieved by literature searches, analyzing, 

comparing and contrasting different publications.  

          The participants in this research are individuals who 

currently have sickle cell living in different boroughs in London. 

Part of the strategy was attending these support groups and 

explaining to these patients what the questionnaire consists of and 

the need to obtain results. In addition to this, these questions were 

distributed online. Therefore, the method used was not random,  
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Data collection methods and tools  
          The data used in this research was retrieved from an online 

survey from the support groups mentioned. The survey consisted 

of questions: identifying what type of sickle cell, ethnic 

background, disease management, pain management, how 

frequent hospital admission occurs, patient, staff interaction and 

adequate care based on their experience during hospital stay. This 

was measured using Microsoft Excel. Numerical variables such as 

frequency of admission rate, how regular medication is required 

will be measured.  

          Also whether pain and treatment management are effective 

and what actions used were measured. Since this survey will be 

completed online, participants can fill out these surveys within 

their own time so that the survey is filled out properly to avoid any 

mistakes.  

          Literature searches were conducted online databases: 

Pubmed, Springer, Nature and Science Direct, Google Scholar, 

Wiley Online, Pubmed, NCBI, Middlesex University Library. 

Keywords were used in search terms to attain results from relevant 

literature.  

The search terms used:  

          Sickle cell disease, demographics, hospital admission, drug 

treatment, genetics, alternative treatment, staff and patient care.  

After relevant searches were made, more stringent searches were 

conducted to produce a more coherent understanding from a 

general perspective. This included, referencing reports from 

literature already in use. Other pieces of information such as 

abstracts were also read and analysed.  

          Primary data was sourced from surveys completed, this 

encompassed "raw data". Extensive through checks were carried 

out to make there were no incomplete sections. . This showed 

which sickle cell variant is more problematic among the 

population and whether it correlates to hospital admission rate, 

while comparing it to previous available and data obtained with 

the permission by the Sickle Cell Society and other publications.  

Furthermore, more patients handed out brand new surveys to 

family members and other local support groups to get more people 

involved. Secondary data was obtained from Sickle Cell Society 

online publications and AlJubri et al (2012), regarding hospital 

admissions within 2001-2010. This data set had data from 

admissions within England and London. Other secondary data 

were extracted from studies conducted by Sickle Cell Society 

PREM study and data from Green et al (2012) for hospital 

admission of sickle cell patients in the London Borough of Brent. 

Before any analysis was carried out, data was thoroughly checked 

to ensure data was accurate and there were no discrepancies.  

 

Data analysis  

          Data analysis achieved in this research was conducted using 

Excel. Excel will be used effectively by dividing the variables into 

the appropriate categories, e.g. whether descriptive, analytical. In 

turn, statistical measures such as the mode, mean, median, 

percentage and other forms of statistical metric will be applied and 

further analyzed. For instance, the dependent variable is the pain 

and management of sickle cell disease and the independent 

variables are gender or age. 

          Alongside statistical analysis, a correlation coefficient will 

show whether there was any possibility that pain and management 

relate to hospital admission. Any unanswered questions will be 

included in the analysis and use of Excel will be critically analyzed 

in the discussion.  

          Analysis was conducted by comparing results attained with 

results from different local support groups who had different types 

of sickle cell: sickle cell trait (AS), SS, SC, SE, and beta 

thalassaemia. Descriptive analysis of patients who were admitted 

into hospital were admitted on either a weekly, monthly or yearly 

basis 

 

III. RESULTS 

          The total number of patients who took part in this study were 

based in London, and attended different hospitals and centres was 

65. Out if these patients, 65 had sickle cell disease with most 95% 

of them being hospitalized (this is not including those who have 

had subsequent readmission and hospitalization within the type 

period this research was collected). Of the 65 participants, 54% 

were female and 46% were male (Table 2). 
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          This was very crucial and important in helping to define and 

decide whether preventive treatment is effective in reducing 

hospital admission amongst sickle cell patients and whether better 

pain management and plans need to be put in place. For this 

reason, the null hypothesis (H0) was, that preventive treatments 

do not reduce hospital admission. While the alternative hypothesis 

(H1) was, to determine whether preventive therapies reduce 

hospital admission. Using the p-value, the level of significance 

was set to 0.05.  

          Based on the results, the null hypothesis was rejected as the 

level of significance is less than 0.05 (Table 4). Therefore, the 

alternative hypothesis was accepted. The most frequent amount of 

times those admitted to hospital are monthly admissions (Figure 

8).  

          The mode also suggested that most patients would refer to 

use pain relief, iron supplements, oxygen therapy, herbal medicine 

and pain relief as a means of managing their sickle cell crisis 

(Figure 9a). Whereas few believed that herbal medicine made a 

significant difference in managing their symptoms (Figure 9b).  

          Regression analysis suggested that the mean and data fell 

within the data (Table 3a). This suggested that the data has a good 

fit, showing statistical significance.  

          The results also suggested that patients with sickle cell 

would like treatment plans (Table 5). The results also suggested 

that the hospital stay did not improve sickle cell condition (Table 

4). Many patients believed that alternative therapy e.g. herbal 

medicine, heat therapy, regular exercise, helped alleviate some of 

their symptoms, which made them less likely to be admitted into 

hospital (Figure 9a, 9b).  

          Pain management also suggested that regular NSAIDs, was 

satisfactory in managing pain, whereas hospital admission was 

only necessary if the pain was too severe and they required 

morphine (Figure 10a, 10b). Even in this instance, many felt that 

nurses and healthcare professionals were not supporting and 

caring towards them (Table 7b, 8). These were the key findings 

identified from the questionnaire (Table 5). Having said this, these 

issues will not simply go away.  

          The results also suggested that patients can manage their 

sickle cell more effectively without relying on a third party or go 

into hospital and stay confined to a bed for a set number of hours, 

days, weeks or even months due to the nature of the disease (Table 

7b, 8).  

          This is supported by AlJubri et al (2012), where it has been 

mentioned that general practitione rs (GPs) have collected 

information on their patients who are registered with sickle cell 

who have been admitted into hospital. This allows room for 

improvement of care that is necessary as sickle cell patients often 

get admitted into hospital on a regular basis.  

          As mentioned previously, the results suggested (Figure 10) 

that there is lack of efficiency, satisfaction and care they receive 

in hospital. But AlJubri et al (2012) and Ane et al (2002), stated 

that many were unhappy with the GP care and primary care.  

          On the other hand, this must be in line with diseases that are 

part of the GP Quality and Outcomes Framework, which sickle 

cell disease is not included (AlJubri et al 2012). Unfortunately, this 

is problematic, as sickle cell disease continues to rise (AlJubri et 

al., 2012).  

          The results suggested in this research, that those who were 

admitted into hospital once (Figure 8) had reduced chances of 

being readmitted into hospital due to receiving the appropriate 

medication. This is supported by Ane et al (2012), who stated that 

short term stay and regular hospital admission (74%) were in-

patients who were admitted regularly.  

          In addition to this, Benjamin et al (2000), also support the 

argument that sickle cell crisis episodes are frequently treated 

inappropriately with respect to time and quality of care. This also 

adds to unnecessary waiting time, delayed treatment, unhappy 

patient care and ultimately an extended stay in hospital (Benjamin 

et al, 2000). Based on this argument, the null hypothesis was 

rejected and the alternative hypothesis was accepted.  

          On this basis, it can be suggested that these type of sickle 

cell patients are suitable for primary care to reduce admission (Ane 

et al 2012). The results from this research also support the idea of 

increased supportive management (Table 10) when admitted into 

hospital. The results also suggested that home care visit, day 

centres would benefit sickle cell sufferers and reduce hospital 

admission (Table 7b).  

          This is supported by Ane et al. (2012), who reported that 

there was a decrease in hospital admission due to sickle cell 

patients being directed to outpatients, sickle cell centres and day 

care centres.  

          Existing literature has reported that day case management, 

centres and primary care settings are essential to curb hospital 

admission as well as the cost needed to tackle sickle cell disease 

and crises that they endure on a daily basis (Benjamin et al, 2000).  

          Day centres have been set up to curtail and increase better 

management of sickle cell disease regarding the “uncomplicated” 

sickle pain crises (Wright et al., 2004). The results from Wright et 

al (2004), suggested that introduction of day centres had reduced 

hospital admission by 43% and a further 49% decline in beds being 

occupied. A 3 year study documented in its final year, 

approximately 84% of patients were not admitted into hospital 

(Wright et al 2004).  

          This supports the results achieved in this research. However, 

Wright et al. (2004), further suggests that day case management 

regarding excruciating painful crises are effective and reduce 

hospital admissions for sickle cell patients who may not need to 

be admitted (Elhasid, 2017).  

          Wright et al (2004), also suggested that this method of 

approach is also cost effective and also safe for sickle cell patients. 

AlJubri et al (2012), and existing literature also suggest that 

interventions and preventive therapies are necessary to reduce 

hospital admission.  

          This is important as the spectrum of those who experience 

any disease varies from mild to severe and need to be attended to 

with the best quality of care that suits and covers all their needs. 

In addition to this, studies have shown that GP practices are now 

part of a GP education programme regarding patients who 

frequently attend A and E/hospital admission due to SCD (Ane et 

al, 2012).  

          As reported by Ane et al (2012), this benefits not only 

healthcare professionals in providing ‘educational intervention’, 

all medical staff such as GPs, nursing, medical, and management 

are helping sickle cell patients manage their disease better thereby 

reducing hospital admission and hospital stay (Ane et al 2012). 
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This also contributes to better and effective efficiency in medical 

and hospital staff.  

          Even when compared with existing literature, it has been 

confirmed that there is an inappropriate use of acute inpatient care 

and it is increasing (Ane et al 2012). This is due to hospital staff 

and resources, are distracted from those who need such care 

immediately thus increasing hospital stay and waiting times 

unnecessarily (Ane et al 2012). This is similar to the results 

achieved in the research (Table 6b).  

          It has also been suggested in other studies that preventive 

treatments e.g. immunization for pneumococcal and meningitis, 

taking antibiotics (penicillin), blood transfusion etc are able to 

reduce the likelihood of being admitted into hospital on a regular 

basis (McGann et al, 2013). However, with all these preventive 

measures in place, secondary conditions associated with sickle cell 

disease e.g. leg ulcers, chronic lung disease and excessive cardiac 

damage due to iron overload has increased hospital stay (McGann 

et al, 2013).  

          As the results show that painful crisis is the most frequent 

problem for hospital (Table 9b). This is supported by the Salman 

and Hassan (2015), and results from Brown et al in Nigeria 

(61.5%), Akar and Adekile (Kuwait).  

          With the results achieved from this research and the current 

publications (AlJubri et al, 2012) had suggested that the NHS need 

to do better with their policy in regards to sickle cell hospital 

admission. This can be combated using care plans e.g. through 

education intervention as many have suggested to be more 

effective (Green et al 2012). As their results suggested that 

indicated that having local day hospitals recued hospital 

admissions by 40%, in addition to having seen a heavy declined of 

hospital stay (804 bed days) within a three-year period as a result 

of using a haematology inpatient bed a mere cost of £356 (Green 

et al 2012; Wright et al 2004; Netten et al 2002).  

          Regarding pain management in general, the results 

suggested that alternative treatment such as herbal therapy and 

healthy exercise helps to alleviate their pain and sickle cell related 

symptoms (Figure 9a, 9b). Existing literature regarding herbal 

remedies have mentioned and measured the effectiveness of 

controlling sickle cell disease (Okpuzor et al., 2008). It has been 

suggested that crude extracts from plants manages sickle cell, as 

well asattending to traditional medicine have been effective 

(Okpuzor et al (2008). It was also suggested that eating Tiliap ia 

(dried fish) and dried prawns assisted in inhibiting polymerization 

of HbS and improving iron levels (Okpuzor et al., 2008).  

          Olujohungbe and Yardumian (2014) reported that other 

treatments such as magnesium salts, or oral medication 

(Clotrimazole) are effective in reducing sickling in sickle cell 

patients. However, it is not available in UK compared to the USA 

(Olujohungbe and Yardumian, 2014).  

          Furthermore, it can be suggested that major changes can 

occur on a practical level. This is supported by Green et al, (2012), 

where having a baseline to watch progression and to allow for 

improvements in primary care for sickle cell patients and also 

reducing hospital admission. This answers the research question 

proposed "is better management in place required to reduce 

hospital admission?" As studies are in support of better 

management will reduce hospital admission.  

          On the other hand, if such changes were to be implemented 

as shown in the studies carried out, then this would also form as 

an integral part of ensuring that primary care settings, e.g. GPs that 

already are providing education packages that will essentially 

address improving patient experience as well as monitoring the 

health inequalities (Green et al, 2012). On the other hand, with 

such data, this can be analyzed further to make sure that primary 

and secondary care is embedded into the multidisciplinary teams 

to attain patient satisfaction (Green et al, 2012).  

          In addition to this, sickle cell patients tend to be frequent 

users of hospital care, in particular in-patient care (Green et al, 

2012). That then leaves this research question open for more 

research to be repeated for future comparison. However, this 

doesn’t take away from the fact that more effective management 

of patients within the community will inevitably decrease hospital 

admission (Green et al., 2012). Thereby improving local health 

economy and funds that can be re allocated to sickle cell centres 

and lessen the cost the NHS is undergoing (Green et al, 2012).  

          This argument is also supported by the NICE guidelines 

(2011), where it states that "patients should be listened to and 

discuss their treatment plan, treatment received during previous 

episodes, any concerns they may have about their current episode 

and psychological/social support they need". These 

recommendations are necessary and crucial for hospitals and 

organizations to implement these recommendations.  

          Even with the better management observed in patients with 

sickle cell, there are still incidences of patients still being admitted 

into hospital and require specialist treatment and hospitalization 

(Salman and Hassan, 2015). On the other hand, sickle cell patients 

are also still being admitted into hospital even with the decline in 

morbidity and mortality (Salman and Hassan, 2015).  

          However, having said this, interventions aimed at 

preventing further sickle cell complications can reduce the 

negative economic impact (Salman and Hassan, 2015). On the 

other hand, even as the results suggested that many patients 

required pain relief, (Table 7b), studies have shown that those 

with painful crisis and require pain relief have a greater chance of 

being readmitted into hospital (Salman and Hassan, 2015). 

Whereas, in another study (Loureiro et al, 2009), such a 

relationship didn't exist, rather readmissions occurred due to pre-

existing and recurrent vasocclusive crises and kidney failure 

(Salman and Hassan, 2015; Loureiro et al, 2009).  

 

Future Recommendations  
          Based on NCEPOD (2008), guidelines in place have 

advised patients to be aware of the importance of monitoring and 

consistent review, which will lead to effective management of 

their condition. This is supported by primary and secondary care 

Trusts (NCEPOD, 2008). Furthermore, sufferers of sickle cell tend 

to be admitted into hospital more regularly, which poses a lot of 

problems when ensuring management is carried out (NCEPOD, 

2008). In addition to this, results achieved in this research 

suggested that healthcare professionals were not given them the 

treatment they deserved (Table 6b).  

          This is in support with studies by NCEPOD (2008), who 

reported that medical staff were lax in managing patients with 

sickle cell. Recommendations in place by NCEPOD (2008), were 

to inform and advise patients to know they are aware of patterns 

that lead to an impending crisis.  
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          Another recommendat io n that medical staff should be 

weary and understand ing tha t complications associated with 

sickle cell can be detrimental (NCEPOD, 2008).  

 

Alternative and herbal medicine for treating sickle cell  
          Introduction of using medicinal plants such as Aloe Vera, 

Piper guineensis, etc has shown in vitro, it inhibits sickling 

(Okpuzor et al., 2008). In addition to this, medicinal plants have 

its benefits which have been overlooked, as its holistic use can 

work as painkillers. So for future studies, implementing alternative 

medicine in care plans to reduce hospital admission. Ameh et al. 

(2012) and Okpuzor et al. (2008), concluded that anti-sickling 

herbs that can be used in future studies. However, current 

strategies must be implemented for this to be effective (Ameh et 

al., 2012).  

          Currently, NISPRAN (made from 4 plant extracts) has been 

used successfully in Nigeria to treat sufferers with sickle cell and 

has been used as treatment since 2006 (Ameh et al., 2012). It has 

passed phase II clinical trials and the United States Federal Drug 

Agency (USFDA have approved of its safety and efficacy to 

initiate phase III trial (Ameh et al., 2012).  

 

Exercise and physiotherapy in reducing sickling conditions  

          As well as using herbal treatment, exercise and 

physiotherapy have shown to decrease the occurrence of acute 

chest syndrome, pain and associated infections e.g. chest 

infections (Rees et al., 2003). But as with all recommendations, it 

cannot account for all known complications of sickle cell disease 

as it is beyond the scope of this research. Future studies would 

need to focus more on management of current treatments that have 

been previously mentioned (Rees et al., 2003).  

          The last recommendation suggested is that hydroxyurea is 

the only drug that has decreased acute and painful crises for sickle 

cell patients by 50% (Agarwal et al., 2014). It has also been 

advised to treat patients with hydroxyurea more frequently 

(Agarwal et al., 2014) to reduce and avoid sickle cell patients 

developing chronic diseases (Table 9b).  

 

IV. LIMITATIONS  

          There were a number of limitations when conducting this 

research. Firstly, when carrying out this research, getting support 

groups to fill out all completed forms was difficult. Initially due to 

the nature of the disease, many had been in and out of hospital. 

This greatly affected the number of participants involved as some 

were unable to complete it. Another limitation, many were 

committed to being on board with participating with the study, 

who were all provided with the background information of the 

research, the questionnaire and what was required. However, some 

were unable to continue due to miscellaneous reasons. Having said 

that, they were informed that is optional to be part of the research 

and that their contributions still mattered.  

          Some of the participants who were initially involved may 

have had issues with the number of forms they were required to 

fill out, hence why the initial hesitation to complete such forms. 

On the other hand, others who completed all forms stated that the 

instructions were easy to follow and had passed on the 

questionnaire to other groups. This encouraged more to get 

involved to participate outside their support groups. Furthermore, 

the Sickle Cell Society were unable to go through with 

questionnaire as the forms to fill out were too much even in 

electronic form. In addition to this, they preferred to be in an 

electronic format e.g. Survey Monkey.  

          However, given the time frame and the late notice, lack of 

communication and feedback from them, it was not possible to 

continue with the Sickle Cell Society. To counter this for future 

purposes, online contributions from other online support groups 

and individuals with sickle cell were able to participate and 

complete the forms necessary. To amend this research for 

repetition, using Survey Monkey would solve this problem.  

          As mentioned previously, talking about the research to 

different groups and individuals with sickle cell made many 

interested. At the same time, even when it was explained that it's 

confidential, many still felt stigmatised and did not want others to 

know of their condition. In addition to this, the numbers of 

participants involved do not give an accurate representation of the 

population at risk. Even when applying the appropriate sampling 

size, it cannot account for the setbacks that will affect the aims and 

objectives set out initially during the initial conduct of research.  

          Another limitation seen in this investigation was, there were 

limited outcomes when using questionnaires as they lead to closed 

questions. This often leads to limited answers and options that 

participants may not necessarily expand on. For future purposes, 

one must either make questions broader and may utilise focus 

groups and interviews to get more information from participants. 

 It can also be time consuming to shift through accurate and 

reliable data while disposing unnecessary data. Quantitative data 

needs a lot of time and requires patience to perform necessary data 

analysis. This can be challenging for the researcher in question 

when trying to make sure this research can be refined and retested 

for future purposes.  

          Due to the nature of this research and its short duration, this 

one of the limitations. Maybe an extended period would have 

yielded more participants and additional factors such as associated 

morbidity. As well as attaining data, since the standard of mean is 

so large and the regression is high, it does not necessarily mean 

that this study was an accurate study as the sample size was 

smaller than expected. With the initial sample size being 100, 

many along the course of the research, had either not completed 

the survey or simply 'forgot' even with reminders given on a basis 

at intervals. This reduced the sample size to 65. However, some 

initial participants who dropped out took longer to complete the 

survey due to hospitalization. Furthermore, as this study was 

voluntary, participants and respondents were not obliged to 

complete it as they were invited to know about this study and were 

given the option when to consent or partake in the study. Having 

a larger sample size would have demonstrated a better and better 

fit of data points (Table 3a). Plotting a regression graph would 

have illustrated the relationship achieved in the results (Table 3a).  

 

V. CONCLUSIONS  

          The findings of the research undertaken, suggested that 

more needs to be done to tackle the ongoing battle with reducing 

hospital admission for sickle cell patients. As discussed and 

carried out with this research, it is evident that more specialised 

staff and training is needed. 
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           As the results suggested, better management, care, access 

treatments to these patients are necessary to ensure their needs and 

wants are met at a very high standard. As the results suggested 

more community care e.g. homecare visits would benefit long 

term. Moving forward, suggestions on a more efficient care plan, 

framework (albeit an updated one), be in place for patients to feel 

safe and responded to.  

          As well as more community and home visits for sickle cell 

patients to manage their crisis better. It is the opinion of the author 

and based on the evidence obtained, that more research and 

awareness needs to be addressed to healthcare professionals across 

the NHS to endeavour that emotional, physical support is given to 

sickle cell patients.  

          Sickle cell disease is growing concern in the community 

making it a public health concern, which can reduce hospital 

burden if managed correctly. Preventive therapies combined with 

excellent patient care will inevitably reduce hospital admission.  
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Abstract- STUDY OBJECTIVES: To evaluate the smile 

photographically using parameters and to assess the  parameters 

using model and also to correlate the smile with the visual 

perception of  the beholder. 

          METHODS: The study sample consisted of 10 subjects 

from the institution and we categorised into 2 groups- according 

to Gender. Photographs were taken and diagnostic models was 

made for assessment of  the Smile. Questionnaire was prepared 

and distributed to 2 groups- 20 Dentists and 20 Prosthodontist 

          RESULTS: Results  indicate that both dentist and 

prosthodontist rated overall smile differently, and statistically 

significant difference were found among dentist and 

prosthodontist. 

          CONCLUSION: Different parameters have an impact on 

the Smile Perception. In this study compared to Dentist subjective 

perceptions, Prosthodontic philosophies have played an important 

role in significant smile perception. 

 

Index Terms- Smile perception, Smile esthetics, Golden 

proportion 

 

I. INTRODUCTION 

mile design refers to the many scientific and artistic principles 

that considered collectively can create a beautiful smile. The 

principles of Smile design require an integration of esthetic 

concepts that harmonize facial esthetics with the dental facial 

composition and dental composition.Thus Smile design includes 

evaluation and analysis of both the hard and soft tissues of face 

and smile.1 

          Smile, a person’s ability to express a range of emotions with 

the structure and movement of the teeth and lips, can often 

determine how well a person can function in society .Smile is one 

of the facial expressions that are essential in  expressing, 

friendliness, agreement and appreciation .This demand for a 

pleasant smile drives us to a field of dental esthetics and thus the 

role of a prosthodontist become significant.2   

          Aesthetic dental procedures are often sought by patients to 

impart positive changes to their smile. Traditionally, aesthetic 

dentistry has primarily focussed on addressing the aesthetic 

parameters of the teeth and soft tissues encompassed in the 

‘aesthetic zone’ – the ‘dental hard and soft tissues surrounded by 

the lips that are visible during the act of smiling. However, a smile 

is a complex dynamic expression involving many aspects of the 

face beyond the ‘aesthetic zone’.3 

          Pleasant dental esthetics represents a main concern for 

patients and dentists and it is a contributing factor for physical well 

being of individuals.Smile is one of the most important 

determinants of dental aesthetics.4 

          Esthetic criteria and perception of beauty vary from one 

person to another and are influenced by the social characteristics 

as well as the professions of individuals. Several components play 

a role in creation of a beautiful smile including a proper smile arc, 

the status of buccal corridors, the golden ratio and the 

proportionality and symmetry of the smile components. In order 

to provide esthetic dental treatments, clinicians should have 

adequate knowledge of these principles of orofacial and dental 

esthetics understanding the needs of patient.5 

          The main objectives of this study was  to evaluate the smile 

photographically using parameters and to assess the parameters 

using diagnostic  model and to correlate the smile with visual 

perception of beholder. 

 

II. METHODOLOGY  

          The present study was conducted in the Department of 

Prosthodontics, Rajarajeswari Dental College and Hospital, 

Bangalore. The study sample consisted of 10 subjects(18 years and 

above) from the institution. Categorised into 2 groups- according 

to Gender-5males (M1,M2,M3,M4,M4,M5) and  5 

Females(F1,F2,F3,F4,F4,F5). Informed consent was obtained 

from each subject before inclusion of study. Subjects having 

adequate and harmonious gingival architechture with the 

surrounding  dentition and Subjects  with Gingival index score of 

0 were included in the study. Subjects with Poor oral 

hygiene,Smoking and Subjects with history or Symptoms of 

Periodontitis were excluded from the study. 

          Photographs were taken in frontal view, lateral view, smile 

at rest.(fig 1,2). Diagnostic Impressions were made and Models 

were obtained from the patient(fig-3). A total of 10 pictures of 

S 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p101107
http://ijsrp.org/
http://dx.doi.org/10.29322/IJSRP.10.05.2020.p101107


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020              907 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p101107    www.ijsrp.org 

smile of 10 subjects were taken were arranged in  slides using 

Microsoft PowerPoint 2010 software. Questionnaire was prepared 

for the observers.(fig-4).The observers were allowed to mention 

their opinions about each answer in the questionnaire.  The 

observers consisted of 40 subjects including 20 Dentist and 20 

Prosthodontist.(fig-5). Perception of Dentist and Prosthodontist 

were obtained and statistically analysed. 

• The parameters were divided into facial composition 

namely Facial Profile,Facial Shape and Midline and 

dentofacial composition namely gingival display,lip line, 

lip symmetry,buccal corridor. The facial and dentofacial 

composition were displayed to the 1st raters the Dentist 

and were asked to rate the overall smile based on their 

persception.  

•  After assessing the facial and dentofacial composition 

the parameters like Golden Proportion,Central incisor 

width/height ratio and Gingival contour were measured 

through the model  by the 2nd raters the Prosthodontits 

and assessed the overall smile. 

 

 

 
 

Figure1,2: Photographs taken in frontal view, lateral view, smile at rest 

 

 
 

Figure 3:Diagnostic Impressions  and Models were obtained 
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Figure 4: Questionnaire for the observers 

 

 

 
 

Figure 5:Questionnaire were distributed to Observers 

 

III. RESULTS 

• The values thus obtained were subjected to statistical 

analysis. Statistical Package for Social Sciences [SPSS] 

for Windows Version 22.0 Released 2013.Descriptive 

analysis includes expression of study parameters using 

frequency and proportions.  

• Chi Square Test was used to compare different study 

parameters between Dentist and Prosthodontist in Male 

& Female study samples for determining Overall Smile 

Perceptions.(Table 1 and Graph 1). The level of 

significance was set at P<0.05. The results of this study 

shows that the overall smile rating between the dentist 

and prosthodontist were different.The factors that had 

impact on smile among dentist were midline, facial 

profile,gingival display and buccal corridor. Among 

Prosthodontist various factors that had an impact of smile 

include midline,lip line, gingival contour, golden 

proportion,central incisor width to height ratio. 

•  

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p101107
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020              909 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p101107    www.ijsrp.org 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Graph 1: Comparison of Overall Smile 

Perception between Dentist and 

Prosthodontist in Male & Female Photographs 

using Graphs. 

 

Comparison of Overall Smile Perception between Dentist and Prosthodontist 

in Male & Female Photographs using Chi Square Test 

Samples 

Overall Smile 

Perception 

Dentist Prosthodontist 

P-Value n % n % 

M1 Good 3 15% 10 50% 

0.04* Fair 14 70% 9 45% 

Poor 3 15% 1 5% 

M2 Good 3 15% 4 20% 

0.08 Fair 16 80% 10 50% 

Poor 1 5% 6 30% 

M3 Good 1 5% 5 25% 

0.03* Fair 17 85% 9 45% 

Poor 2 10% 6 30% 

M4 Good 1 5% 4 20% 

0.19 Fair 17 85% 12 60% 

Poor 2 10% 4 20% 

M5 Good 2 10% 4 20% 

0.10 Fair 17 85% 11 55% 

Poor 1 5% 5 25% 

F1 Good 10 50% 10 50% 

1.00 Fair 10 50% 10 50% 

Poor 0 0% 0 0% 

F2 Good 4 20% 4 20% 

0.60 Fair 16 80% 15 75% 

Poor 0 0% 1 5% 

F3 Good 1 5% 0 0% 

0.21 Fair 10 50% 15 75% 

Poor 9 45% 5 25% 

F4 Good 5 25% 11 55% 

0.11 Fair 14 70% 9 45% 

Poor 1 5% 0 0% 

F5 Good 3 15% 4 20% 

0.80 Fair 14 70% 12 60% 

Poor 3 15% 4 20% 

*Statistically     

Significant       

Table 1:Comparison of Overall Smile Perception between Dentist 
and Prosthodontist in Male & Female Photographs using Chi 

Square Test 
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IV. DISCUSSION 

• Esthetics has become increasingly important in the 

practice of modern dentistry. The demand for esthetics 

motivates the patient to seek dental treatment which is 

often dictated by cultural, ethnic and individual 

preferences.2 
 An attractive smile enhances the 

appearance and acceptance of an individual in our 

society. Smile is one of the facial expressions that are 

essential in expressing friendliness, agreement, and 

appreciation. This demand for a pleasant smile drives us 

to the field of dental esthetics and thus the role of a 

prosthodontist become significant.6 The perception of 

esthetics varies from person-to-person and is influenced 

by personal experiences and social environment.  

• This study focused on these aspects of smile esthetics: 

facial shape, Facial profile,gingival display, midline, lip 

line, lip symmetry,buccal corridor,Golden 

proportion,Central incisor width/ height ratio, Gingival 

contour. In this study, the raters were of two groups: 

Dentist and Prosthodontists  to investigate the effect of 

these variables on smile attractiveness rating and 

evaluated the smiles differently. 

• The facial and dentofacial composition were displayed to 

the 1st raters the Dentist and were asked to rate the overall 

smile based on their persception. After assessing the 

facial and dentofacial composition the 2nd raters the 

Prosthodontits were given the model to assess the overall 

smile. 

• Table 1 and Graph 1 shows the comparison of overall 

smile perception between dentist and Prosthodontics in 

male and female photographs. Male samples were 

divided as M1,M2,M3,M4,M5 and Female samples were 

divided as F1,F2,F3,F4,F5.Overall Smile perception 

were categorized as Good, Fair and Poor.  

• Among M1 there was a statistically significant difference 

in overall smile perception between Dentist and 

Prosthodontist. In M1 sample among 20 Dentist, who had 

assessed the overall smile using only facial and 

dentofacial composition, 15%(no-3) rated as 

Good,70%(no-14) rated as Fair and 15%(no-3) rated as 

Poor.In M1 sample among 20 Prosthodontist, who had 

assessed the overall smile using facial , dentofacial 

composition and their philosophies using model, 

50%(no-10) rated as Good,45%(no-9) rated as Fair and 

5%(no-1) rated as Poor. 

• Among M3 there was a statistically significant difference 

in overall smile perception between Dentist and 

Prosthodontist. In M3 sample among 20 Dentist, who had 

assessed the overall smile using only facial and 

dentofacial composition, 5%(no-1) rated as 

Good,85%(no-17) rated as Fair and 10%(no-2) rated as 

Poor.In M3 sample among 20 Prosthodontist, who had 

assessed the overall smile using facial , dentofacial 

composition and their philosophies using model, 

25%(no-5) rated as Good,45%(no-9) rated as Fair and 

30%(no-6) rated as Poor. 

•   In other samples M2,M4,M5,F1,F2,F3,F4,F5 there was 

no statistically significant difference in overall smile 

perception between dentist and prosthodontist. 

• In this study age did not have an affect the rating of smile 

attractiveness, whereas profession of the raters had an 

effect. However the fact that the evaluators in this study 

were all adults may explain the lack of age influence. 

This is in agreement with the findings of Gracco et al. 
10and Martin et al11  who reported that the age of the rater 

did not affect attractiveness rating of buccal corridor 

space.  

• In this study the profession of the raters affected the smile 

attractiveness scores and ratings. This is in aggrement 

with the findings of  Abu Alhaija et al,9 who revealed a 

significant difference in the judgment of professionals 
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and laypeople. Such differences in the results may be due 

to the effect of cultural differences on esthetic perception. 

This is in contrary to the findings of Krishnan et al,7 

found no difference in the perception of specialists and 

laypeople of smile arc and buccal corridor measurement 

and Parekh et al8 assessed the variations in the 

acceptability of smile arc and buccal corridor space and 

reported no significant difference in the preferences of 

laypeople and orthodontists in this regard and Kavil 

Sanchita  Raju et al 5  who conducted a study on 

Perception of Lay Persons and Prosthodontist on 

Characteristics of Pleasant Smile and was observed that 

Laypersons had similar esthetic perception as 

Prosthodontist and correctly detected the reason behind 

an unaesthetic smile to some extent. 

• Esthetic perception is a subjective experience and may 

change based on the common beliefs and standards of a 

community. Prosthodontist should work together with 

the patient to create “front teeth” (i.e. porcelain veneers 

or crowns) with lengths that are appropriate for the 

individual, esthetically pleasing and allows the patient to 

function and speak properly.Consideration of only the 

subjective perception does not determine the overall 

smile appearance,rather inclusion of prosthodontics 

philosophies adds better esthetic values to determine 

overall smile perception.  

 

V. CONCLUSION  

• Different parameters have an impact on the Smile 

Perception. 

• Hence crafting of an ideal smile requires an evaluation of 

the face,lips,gingival tissues and teeth and an 

appreciation of how they appear collectively. 

• In this study compared to Dentist subjective perceptions, 

Prosthodontic philosophies have played an important role 

in significant smile perception. 
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Abstract- The internet technology of social media has clearly impact on academic performance. The purpose this study is to identify 

the practices of student’s social media usage and its perceived challenges on academic performance at Wolaita Sodo University. The 

case study design and a qualitative explanatory research approach were employed. The availability samplings technique was used in 

the selection of the samples of the study. Twenty seven (27) participants (18 males and 9 females) for interview and nine (9) 

participants (5 males and 4 females) for FGD; total of thirty six (36) participants were included in this study. In-depth interview was 

used as an instrument. The data was analyzed by using thematic analysis method. The findings indicated that all of students were 

engaged with social media by accessing Wi-Fi, mobile data and Internet café. Majority of students use social media unmanageably 

and they spend long time on social media that is more than 3 hours per day. Majority of participants suggested that students should not 

use social media more than two hours per day. Reports of participants indicated that majority of students are not using social media for 

their academic purpose but they are using social media to watch movies, share/like comments, and to chat with friends. Majority of 

participants addressed that social media is not much more supported students learning because it disturbs them to focus on academic 

activity rather chatting with virtual friends. The reports participants portrayed that university students’ are exposed to many challenges 

because of social media usage, like account hacking; watching pornography, education problem; unintentional loss of their priority to 

do academic endeavor and not focusing on academic activities. Based on the findings students are suggested to use social media for 

academic purpose and should be self-disciplined in usage of social media by minimizing the time spending on it to focus on their 

education. 

KEYWORDS: Academic Performance, Students, Perceived Importance, Perceived Challenges and Social Media Usage 

 

I. INTRODUCTION 

ocial media is started when people start to communicate. Social means human society, as interference of people & the groups and 

word media is the medium of expressions. Most of the forms of social media are not digital. It generates a large number of 

innovations and Social Media is one of the biggest inventions of technology, which is now most popular and widely used (Amin et al, 

2016). 

Social media has become a way for people to communicate in society and build relationships with others. With the increase of 

technology used for communication has become a way of life on internet. Social media has become an activity that is done primarily 

on the Internet,with sites like MySpace, Facebook, Twitter, Viber Bebo and Whatsapp (Akanbi & Theophilus, 2014). 

Currently electronic media is commonly used by students in territory education. It is impossible to get students when they are outside 

the classroom without engaging in social media. The social media plays a dominant role by strengthening interaction and outgoing 

members and also, it helps to share purposes, help new members to provide with useful information and opportunities (Martínez et al., 

2009; Nagele, 2005, as cited in Alemán et al., 2012, p. 8) 

The time spending on social media and the purpose of its usage influence academic achievement of students. Extensive and frequent 

usage of social media has negative effect on the field of education because of students keep in touch through social media by 

entertaining with virtual friends by chatting and commenting; looking for new information and watching videos; sharing, liking, 

uploading and looking images of others; and also searching for somebody to have friendship or to make new friends. Nature of social 

media which is easy and cost effectiveness by itself encourages individual to stay long time by using it and that deteriorates the study 

time of the students and also main factor for students not focus attentively on their education (Metasebya, 2018). 

According the study conducted by Metasebya (2018), the college students’ purpose of social media usage is delimited to multiple 

functions. As he pointed out that, out of 207 responded participants, majority of participants 123(59.4%) responded that their purpose 

of social media usage was to gain academic knowledge and new information. This indicated that students’ using social media 

S 
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purposively for searching of new information and in need of academic knowledge, which is very important for their academic 

performance. 

Aside the advantages of social media on school achievement, it is presumed that the school performance of students is confronting a 

lot of overlook and problems. There is a difference, disturbance, and alienated attention between social media activities and school 

work. Social media’s were considered as a disturbance and facilitated no learning benefit. The finding of study of effect of social 

media among college students indicated that a statistically significant negligible correlation between time spent by students on social 

media and their academic achievement (Paul et al., 2012). Spending the time on social media is indicated negatively influence 

academic achievement. As the time spends on social media increases, the academic achievement of the students is seen to drop. This 

finding also confirmed that the finding stated that excessive-involvement or compulsion with social media by students would have 

negative influence on academic achievement (Kirschner and Karpinski, 2010). 

Currently, higher educational institutions are in fear of that student’s academic performance might be influenced negatively because of 

social media disturbance on students’ performance. According to Metasebya (2018) students spending the time on social media is not 

that much exaggerated and their reportedly purpose of social media usage for looking of academic knowledge and new information, 

but their academic achievement is not that much good based on their GPAs. In addition, the social media usage negatively correlated 

with the students’ GPA. His finding indicated that somehow social media has negative influence on the academic achievement of the 

students. This indicated that unfortunately the intention/practice of students’ use of social media changed from academic purpose to 

entertainment by spending long time not focusing on their education. So, social media negatively influence the study time table, study 

habits and academic performance of students, but if the students are self-disciplined by spending small amount of time their 

educational performance might not be negatively influenced. 

This study is tried to see students’ social media usage and its challenges on academic performance. The researchers tried to explore 

university students’ practice of social media usage and its perceived challenges and importance on academic performance at Wolaita 

Sodo University. 

OBJECTIVE OF THE STUDY 

General objective: To identify the practices of student’s social media usage and its perceived challenges on academic performance at 

Wolaita Sodo University (Gandaba Campus). 

SPECIFIC OBJECTIVES 

 To describe the practice of students social media usage for academic performances. 

 To explain the reason of students in usage of social media. 

 To illustrate the perceived importance of social media usage on academic performance 

 To explain the perceived challenges of social media usage on academic performance. 

SIGNIFICANCE OF THE STUDY 

Social media usage should be critical because of its challenges in daily activities of the students and others rather its opportunities. The 

challenges social media on academics should be concerned by increasing awareness through getting aware of the problem. Students 

should be aware of the challenges of social media usage on academics by identifying how long they should spend on social media 

without affecting their academic performance. The findings of this research would be helpful for students to have clear information 

about the challenges of social media usage on their academic performance and also would create awareness to students how to use 

social media consciously in order to minimize the risks of social media usage on academics and to encourage the benefits too. 

OPERATIONAL DEFINITIONS 

Students: Who are attending their undergraduate education at Wolaita Sodo University (Gandaba Campus) who are from year two to 

six as of 2019/2020 G.C. academic year. 

Social Media: Social media (sometimes Social Network Site) the websites which are 

Facebook, Messenger, Telegram, Imo-beta, WhatsApp, Viber, and You-Tube and they are used Wolaita Sodo University (Gandaba 

Campus) via computer, phone, or tablet through a particular network. 

Perceived Importance: Perceived positive aspects of social media usage on students’ academic performance which were identified 

according to the responses of the respondents. 

Perceived Challenges: Perceived negative aspects of social media usage on students’ academic performance which were identified 

according to the responses of the respondents. 

Academic performance: The selected students’ performance that was reported by the respondents. 

 

II. METHODS AND MATERIALS 

RESEARCH DESIGN 

One of descriptive study design, case study design was used to study the practices of student’s social media usage and its perceived 

challenges on academic performance. The explanatory methodological approach of qualitative design was employed. 

STUDY AREA 

The study area of this research was Wolaita Sodo University, Gandaba Campus. Wolaita Sodo University is one of the second 

generation public higher institutions in Ethiopia, located in Wolaita Sodo town, 315 km away from Addis Ababa. The University was 

inaugurated on March 24, 2007 G.C.  The University currently constitute 52 undergraduate, 34 graduate programs including two PhD 

programs are running under six colleges and six schools (Damota, 2010). Gandaba campus is a main campus in addition to Ottona and 

Dawuro-Tarch campus. 
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POPULATION AND SAMPLE SIZE OF THE STUDY 

The target population of the study was Wolaita Sodo University (Gandaba Campus) undergraduate students (second to fifth year level) 

who were enrolled academic year of 2019/20 first semester. Based on academic year of 2019/20 the total number of Gandaba Campus 

students from six colleges and three schools were 10,337 (6,282 males and 4,055 females). 

 

SAMPLING TECHNIQUES 

To select participants of the study the non-probability sampling techniques of availability sampling method was used. Students who 

were using social media at Wi-Fi zone at Gandaba campus were selected for the study based on their availability. 27 participants for 

interview and 9 participants for focused group discussion were used for this study. From twenty seven (27) interview participants, 18 

were males and 9 were females and from nine (9) FGD participants 5 were males and 4 were females from each colleges and schools, 

respectively. Total of 36 participants were included in this study.  

DATA GATHERING INSTRUMENTS 

In-depth interview was used to collect primary data from students who have any kind of social media account or who are using social 

media at Wi-Fi zone at Gandaba Campus. Before data collection, FGD and interview guidelines were developed by the researchers. 

DATA GATHERING PROCEDURES 

The researchers have conducted interview by having informed consent to participants that all activities were recorded. 

METHODS OF DATA ANALYSIS 

Percentage and qualitative data analysis was applied in this study which was focused on the data gathered from in-depth interview. 

Thematic data analysis mechanisms were used during the time of data analysis in order to explore about the practices of student’s 

social media usage and its perceived challenges on academic performance. 

The procedure of inductive thematic analysis was applied in this analysis and it consists the following steps: Transcribing and 

familiarization with the data, reading re-reading and noting down initial ideas, searching for themes, and producing the report. 

Transcribing means in working with interviews, spoken texts were transcribed into written texts and familiarization with the data 

implies drawing meanings through close reading and interpretations whereas reading re-reading implies checking the transcripts back 

against the original audio recording for accuracy and noting down initial ideas depicts sorting out the different codes into potential 

themes and organizing all the relevant coded data extracts with identified themes. The themes were organized in a concise, coherent, 

logical and non-repetitive manner and the write-up of the report too. 

 

III. RESULTS 

DEMOGRAPHIC DATA OF THE PARTICIPANTS 

According to Table 1, Twenty seven (27) individuals were used for interview, 18 males and 9 females were participated in this study. 

And also nine (9) participants (5 males and 4 females) were included in this study for focused group discussion (FGD). 

Table 1: Demographic Characteristics of Respondents 

No. Types of data collection  Sex  Total No.  

1.  

 

Interview Male            18  

 Female      9  

2.  FGD  Male 5 

 Female 4 

Total                 36  
PRACTICE OF STUDENTS’ SOCIAL MEDIA USAGE 

The researchers were analyzed interview data of Wolaita Sodo University students who are using social media. The interview 

participants were asked how the students use social media. The interview generally indicated that majority of students were engaged 

with social media by accessing Wi-Fi, mobile data and Internet café, but mostly they use at university Wi-Fi service and sometimes 

internet café and mobile data. In addition to this, they use social media when they get free Wi-Fi access at hotel or restaurant and café 

when they go for dining or to have a coffee or tea. “This is a time that majority of people are more engaged with social media and they 

are influencing on it. Including me the usage of social media is not in balanced way while we are spending or killing long time on 

social media. Whether it is balanced or not students are using social media at Wolaita Sodo University (Gandaba Campus) by using 

the free Wi-Fi access of the university or cellular mobile data” said by one of the participants. 

According to FGD, students use social media by different means which are mostly cellular mobile data and Wi-Fi access. “I use too 

many time social media in my free time when I  don’t have class and other academic activity burdens but some of students spend more 

time on social media and social media is very good way to us because of its new technology. Therefore, we use social media via free 

Wi-Fi of the university or mobile data” said by one of the participants. 

In addition, the researchers asked participants which type of social media they are using and which one is mostly used by them. 

According to the findings of the interview, all of the participants of interview were familiar with social media of Facebook, Viber, 

WhatsApp, You-Tube and Telegram, but Facebook, Telegram and You-Tube were used by the majority of participants the interview 
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and also Imo-Beta was used by least participants of the interview.  “I am familiar with social media and use many of social media like, 

Facebook, Viber, Imo-Beta, WhatsApp and Snap-Chat but mostly I use Facebook” said by one of the participants. 

As stated on FGD, most of respondents were familiar with social media and they use different types of social media. “I am familiar 

with social media and use social media of Facebook, Telegram, Messenger Viber, YouTube, Imo-Beta, Google and Instagram, but 

mostly I use Facebook, Telegram and You-Tube” said by one of the participants. 

The findings indicated that of interview participants were asked how often they use social media per day and what would they suggest 

a reasonable number of hours students should spent on social media per day without negatively affecting their academic performance.  

The findings of interview showed that majority of interview participants were revealed that since they are at university and they are 

expected to spend more time on reading for good academic performance rather spending long time on social media, but majority of 

students use social media unmanageably and they spend long time on social media that is more than 3 hours per day and a few 

students access social media less than 2 hours when they have free time and no class. “I use social media; if I have free time and no 

class easily I connect with my friends through social media. In general, I spend 2-3 hours per day on it” said by one of the participants. 

Similarly, one of the participants said, “I use social media for long time which is more than 4 hours per day in may day to day 

endeavor because it gives me pleasure when I chatting with my friends and watching movies. 

As participants stated in FGD, the practice of students social media usage is different from person to person and it is difficult to 

specify the time that students spent on social media per day but majority of participants addressed that every students were connected 

with social media but most of students spent long time on social media. “Mostly I use social media in order to connect with my friends 

and family which is around 7-8 hours per day because it is easy way for me to communicate with my families who are living in abroad 

or Ethiopia, as well as my friends” said by one of the participants. 

When, asked interviewee to suggest the appropriate amount of time to use social media per day without affecting their academic 

performance; they revealed that they are in higher education and the life of university is not like primary and secondary school life 

while everybody is free and has free time which allows students to spend more time on social media, but students are able to manage 

their time in way of making balance to do their school activities (like assignment, project works, reading and others) and they are 

should be self-disciplined in usage of social media; as majority of interviewees suggested that students should not use social media 

more than two hours per day and that would be appropriate time for students which will not affect their education. “May be the usage 

of social media in day to day activities is for pleasure but the time I spending on social media per day is decreasing because schooling 

is better than social media. Even-though the time I use social media is decreasing, I am not totally detached from the platforms of 

easily connecting overall world people in one-way who are engaged with it and mostly I use social media on my free time which is at 

morning and evening particularly night time, averagely one hour at each time (morning and night) that is totally I am not spending 

more than two hours on social media per day” said by one of the participants. 

As participants addressed in FGD, at this time many students are lucky to be connected with social media because of its integral part 

of education. Having stay on social media students can get new knowledge that could not be different from what they get from the 

school/class session and for that matter many students were involved in social media. While students are freely engaged with social 

media and its usage should be appropriate because of its entertainments and unconsciously disturbing of students to focus on their 

schooling apart its advantages to education and an appropriate time students to use social media per day is should not be more than 

three hours by considering its merits and demerits on the academic life.  

“Since we are in university, a lot of activities are waiting for us but students are extremely wasting time on social media per day. 

Particularly, in my experience of observation in dorm, mostly ladies are focusing on social media than reading and also they miss the 

class because of spending long time on it at night. Even, sometimes they use more than five hours at night in dorm starting from after 

dinner (9 pm) up to morning (1 pm/2pm). So, it is not appropriate to us focusing only on social media because at the end of the day 

which may cause academic failure or low grade. So, we have to balance social media usage and reading while we come here for 

education. From my point of view I would like to suggest that, if they can minimize not spending more than two hours on social media 

is good and we have to balance it as much as possible” said by one of the participants. 

Similarly, one of the participants said that, “If students are using social media on balanced way or if they are self-disciplined in usage 

of social media which is arranging of time to use it or giving priority for reading is good first of all, otherwise we don’t have fixed 

time to read rather using of social media. As I observed from my fellow students, majority of them use social media from night to the 

morning and it may affect academic performance according to my belief, but not to be affected from my point of view in line with my 

personal experience of social media usage, I would like to suggest that students should be purposive and selective in usage of social 

media that two hours per day could be appropriate for students that without affecting their academic performance”. 

REASON OF STUDENTS’ SOCIAL MEDIA USAGE 

The interview participants were asked for what reason they are using social media and as well as do they use social media for 

academic life. Reports of interview indicated that majority of respondents revealed that they use social media for communication with 

families and friends who are living all over the world by exchanging ideas; seeking of day to day news in order to understand what is 

happening in the world and to have knowledge it; to download or watch movies online and to have fun just to get rid of boredom. 

Some of participants indicated they use social media for academic life in order to get knowledge of vocabulary or grammar; to do 

assignment that could not be easily accessible on their reading material or module; to exchange information or ideas related with 

academics; and looking for academic information as a reference. “The reason that I am using social media is; for communication, to 

manifest my personal beliefs through communication on social media and to reveal out the ideas that would empower peoples who are 

using social media spiritually or literally. For instance, Facebook helps me to exchange ideas with friends and to share my beliefs to 
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others; and You-Tube helps to follow videos to have a fun” said by one of the participants. Similarly, one of the participants said, 

“particularly I am using social media when I am studying in way to understand the concept via watching videos in addition to the class 

performance with our instructor and Google helps me to search additional information and download books that is important for my 

learning” 

According to FGD, students use social media for academic life in order to do their assignment and to get further information for 

something which is not clear for them via Google and to download music or video from You-Tube. So that social media is definitely 

important for their academic life and they use it. On other hand, some of students are not using social media for their academic 

purpose but they are using social media to watch movies, share/like comments, and to chat with friends. “I use social media for my 

academic life. Sometimes, I use to check spelling and to know more when our teacher teaches us on one topic and to be broader and to 

download or to check some concepts related with the topic I use social media” said by one of the participants. Similarly, one of the 

participants said, mostly I use social media to see different academic like pages and to browse information about my academic subject 

or course. 

PERCEIVED IMPORTANCE OF SOCIAL MEDIA USAGE FOR ACADEMIC PERFORMANCE 

The finding of interview indicated that of the participants were asked how social media has supported their learning and how they 

would rate social media in terms of their academic life. The interview participants showed that social media has supported their 

academic life that by increasing the knowledge what they have and more engaging them on looking for academic information’s in 

order to check additional knowledge and find out solutions for their course related problems of not clearly understanding when the 

instructor teaching in the class as well as to do their assignments and general knowledge that by downloading different books and 

readings on online as some of interviewees revealed but majority of participants revealed that social media usage has not much more 

supported their learning. “Social media is very good in my point of view while it has helped me a lot to get more 

understanding/information for the course what I am studying through You-Tube and as the way of getting of information’s for my 

assignments and other school activities through Google and also I use Facebook to exchange ideas with my friends about the class or 

exam preparation” said by one of the participants. Similarly, one of the participants, “Personally, I am not using social media that 

much but as I observed on my friends they are using social media very intensively and it deteriorates their academic performance”.  

As participants stated in FGD, majority of participants addressed that social media is not much more supported students learning 

because it disturbs them to focus on reading rather chatting with virtual friends. “The extremely usage of social media is susceptible in 

loosing of the priority of the user/students. Since we are college student our ultimate goal is focusing on our education but if we focus 

on social media or we are not using it on balanced way, can negatively influence academic life, but purposively and balanced way of 

social media usage has positive impact on academic life” said by one of the participants. 

The point that raised for the participants of interview that how would they rate social media in terms of their academic life is it good or 

bad. As some of the participants revealed that using of social media is not bad for academic life while it is cost-effective to search for 

academic information and others and also to have communications, but not very important, which is fair for academic life, but 

sometimes, it is bad that consuming of long time on it and deteriorating of study time. “I can’t say that social media is bad for 

academic life while I am using it on manageable way that aligning with my academic purpose, but if I use out of the purpose of 

academic arena or not looking for the information’s that would be very important for my studying course and if I killing long time on 

it by simply chatting, sharing and liking the online activities (like other friends as I observed), it might be bad for academic life” said 

by one of the participants.  

As participants addressed in FGD, the usage of social media has advantages and disadvantages in terms of academic life which 

depends on the way of user that purpose of its usage and the experience of user that the time spends on it and the information looking 

from it. So, if they use social media for academic purpose and not spending long time on it, even if they are not using for academic 

goal, social media may not affect their academic life and it would be good for their academic performance. “We will not say social 

media usage bad or good in terms of academic life because it has advantages and disadvantages. We can consider it as advantageous 

because of availing of bulky information’s by easily that would be helpful for academic or other social life and its entertainment, but 

we can take it as disadvantageous because of its nature of entertainment and killing of study time that we would not realize when we 

are using. So, social media usage could be god or bad in terms of academic life depends on the experience and intention of the user of 

social media” said by one of the participants. 

PERCEIVED CHALLENGES OF SOCIAL MEDIA USAGE ON ACADEMIC PERFORMANCE 

To understand the challenges social media usage, the interview participants were asked a question do they have any challenges 

associated with social media. The reports of interview portrayed that university students’ are exposed to many challenges that 

associated with social media usage, like security matters which is unfortunately the personal account accessed by somebody in way of 

hacking or forgetting to log off while they are using at Internet café; being addicted by watching pornography; education problem 

because of spending long time on social media which is not realized by students’ at night time or day time and getting absent from 

class, no reading, and also not following of  time table of reading; and losing of personal resting time after class or reading. “I do have 

a lot of challenges related with social media usage. Sometimes it is additive that someone can be addicted on it because of having a 

fun on it particularly Facebook and its good posses with virtual online friends and due this matter you may focus on social media by 

killing your time and might not focus on reading even if you have exam or quiz on coming or next day or you may not realize that you 

will have exam” said by one of the participants. Similarly, one of the participants said, irresponsible usage of social or unauthorized 

person or group posting information/videos are hurtful and media can cause psychological, social and attitudinal problem on the 

individual. 
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As participants addressed in FGD, the challenges of social media usage is might be forcing individual unintentionally to lose their 

priority what they are intending to do and it might lead you to additives that being habited on its usage and you may concern more on 

it by not focusing on the activities that you are expected to focus on it (like, reading, doing assignment or homework). “Unbalanced 

usage of social media (being additive) might lead to not to focus on academic activity and also expose to socially unacceptable 

behavior (in Ethiopian context) which are not talking each other while physically sit each other, not giving attention to somebody 

when talking to you and others like the user that missing of his/her silence time which is helpful to have mediation while logging into 

social media frequently and also it may challenge friendship or relation with families that deteriorating of the discussion with them” 

said by one of the participants. 

Similarly, one of the participants said, literally, if there is an opportunity in one thing, also there is a challenge. Sometimes when I use 

social media before starting to do my assignments or other activities, I focus more on social media and time is going, even I want to 

use one hour sometimes I use more than one hour and I realize that the time spending on social media is more than what I intended to 

spend on it. Having of access of information for academic purpose is a key advantage of social media, but unintentionally spending 

more time on it is other negative side of social media usage and can be taken as challenges of social media usage. 

 

IV. DISCUSSION 

Currently electronic media is commonly used by students in territory education. Today’s university students are exposed to all types of 

technologies in many aspects of their lives (Browning et al., 2011).It is impossible to get students when they are outside the classroom 

without engaging in social media (Martínez et al., 2009; Nagele, 2005, as cited in Alemán et al., 2012, p. 8). Similarly, the current 

study stated the majority of students were engaged with social media by accessing Wi-Fi, mobile data and Internet café. All of the 

participants of were familiar with social media of Facebook, Viber, WhatsApp, You-Tube and Telegram, but Facebook, Telegram and 

You-Tube were used by the majority of participants. Also the current study supported by the study of Lenhart et al., (2010) that 

indicated the age groups between 18-29 groups were (57%) engaged with multiple social media websites on their personal profiles. 

According to Quan-Haase and Young (2010) more than half of college students (82%) search social networking sites many times 

logging into Facebook per day. According to Camilia et al. (2013) the studies conducted in Negeria were speculated that most of 

students of higher institutions use social media 2 to 4 hours daily and also according to Kadal (2011) an average Nigerian youth spend 

about 6 -7 hours on the internet daily, some do all night browsing. In the same way, current study speculated that majority of students 

use social media unmanageably and they spend long time on social media that is more than 3 hours per day and a few students’ access 

social media less than 2 hours when they have free time and no class. Majority of participants were suggested that students should not 

use social media more than two hours per day and that would be appropriate time for students.  

According to Charlene et al. (2007) the activity of students on social networking sites focuses on communicating with one another and 

content related activities like listening to music, watching online videos, and looking for an event (as cited in Khan, 2013, p.62). 

According to Mingle & Adams (2015), on the social media network participation and academic performance in senior high school in 

Ghana, the purpose of the students’ social media usage for entertainment (12.3%), simply chatting (30.5%), making friends (41.4%), 

and discussions with friends on school matters (15.8%). Similarly, the present study indicated that majority of respondents revealed 

that they use social media for communication with families and friends who are living all over the world by exchanging ideas; seeking 

of day to day news; to download or watch movies online and to have fun just to get rid of boredom. Some of participants indicated 

they use social media for academic life in order to get knowledge of vocabulary or grammar; to do assignment that could not be easily 

accessible on their reading material or module; to exchange information or ideas related with academics; and looking for academic 

information as a reference. The present study contradicted the study finding of Ndaku (2013) that majority of the participants were 

look through social media for educational purpose. 

Social networking sites have caused many problems. For instance, many students have lost interests in their studies as they spent most 

of the times on these sites. According to Banquil & Chua (2009) social networking sites do affect one’s academic performance 

adversely. The sites directly cause the gradual drop in the grades of students. They adversely affect a students’ academic performance 

if such a student invests his time in social networking sites instead of in his/her studies (as cited in Fori, 2016, p. 78). Correspondingly, 

the present study stated that majority of participants were revealed that social media usage has not much more supported their learning 

which disturbs them to focus on reading rather chatting with virtual friends. On the contrary, according to Paul et al. (2012) the 

academic institutions and faculty are increasingly using social Medias, such as Facebook and LinkedIn, to connect with current and 

potential students and to deliver instructional content. 

While social networking undoubtedly plays a vital role in broadening social connections and learning technical skills, its risks cannot 

be overlooked. The lack or difficulty in self-regulation and susceptibility to peer pressure makes adolescents vulnerable to such evils 

as Facebook depression, sexing, and cyber bullying, which are realistic threats. Other problems such as social network-induced 

obesity, Internet addiction and sleep deprivation are issues that continue to be under intense scrutiny for the contradictory results that 

have been obtained in various studies (Ramasubbu, 2016). Similarly, current study indicated that the reports of participants portrayed 

that university students’ are exposed to many challenges that associated with social media usage, like hacking of the account; 

watching pornography; education problem because of spending long time on social media; losing of personal resting time after class 

or reading; unintentional lose of their priority what they are intending to do and being additive on its usage. 

V. CONCLUSION 

Students were engaged with social media by using different types of social media of Facebook, Viber, WhatsApp, You-Tube, 

Telegram and Imo-Beta. Students use social media for communication with families and friends; seeking day to day news; download 
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or watch movies online and to have fun just to get rid of boredom. Majority of students use social media unmanageably by spending 

long time hardly using it for academic purpose. So, researchers concluded that social media usage has not supported students’ learning 

which disturbs them to focus on reading rather chatting with virtual friends. It exposed students’ to many challenges that are account 

hacking; education problem; losing of personal resting time after class or reading; unintentional lose of their priority what they are 

intending to do and being additive on its usage. 

VI. RECOMMENDATIONS 

Based on the conclusions of the study, the following recommendations have been made: 

 Students’ should be self-disciplined in usage of social media by minimizing the time spending on social media to pay more 

attention for their education to focus on their study time table and other academic activities. 

 Students’ should use social media for academic purpose in order to gain academic knowledge and new information. The 

students’ purposive usage of academic knowledge is very important for their academic performance. 

 Students’ should use social media very genuinely without exposing them to security and education problem.  
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Abstract- Forest destruction is a significant problem in every country with economic gain in forest products. Equilibrium point between 

forest resources and human development regularly results in devastating forest resources, as well as the forest near the urban area. This 

study purposely to understand the perception towards the forest quality among visitor to visit the forest. The quantitative research method 

used to signify the theory and fieldwork, seven (7) essential element namely 'feeling unease and insecurity,' 'trespassing issue,' 'well-

signposted walk,' 'feel close to nature,' variety of attraction,' 'a good place for social activity.' Research instrument structurally designs 

with three (3) phases consist of the respondent profile, visiting purpose, and agreeable index towards forest quality. General statistics, 

namely min, mode, and crosstabulation, as well as frequency in agreeable index use to enlighten the gathering data. Preliminaries' 

findings revealed that a variety of attractions dictated the forest quality perspective with a high number of strongly agreeable, followed 

by 'feel close to nature,' and at the bottom, rank is 'Well signposted walk.' 

 

Index Terms- Forestry, Forest Quality, Visitor Perception,  

I. INTRODUCTION 

orestry contributes to an infinite value of biodiversity [1] , providing a landscape visual quality [2] and known as an essential element 

to prolong the life cycle of every aspect of the living organism in the forest and its surrounding. Striking a balance between economic 

development and maintenance of biodiversity is increasingly challenging in the face of climate change, rapid human population growth, 

and the concomitant demand for natural resources [3] Moreover, conservation in forestry is an act to maintain the existence of flora and 

fauna in the world to balance the ecosystem between humans and nature.  Sustainable forest management [4]  is a very critical concept 

to promote, especially at a rainforest hill. Identified forest hills in Penang called Relau hill surface with its significant value of natural 

heritage resources. 

II. LITERATURE REVIEW 

Introducing a proper forest management policy [5] can be useful as matured trees have to remove so that young trees can grow to replace 

them.  Tree felling creates gaps internally to the forest canopy and poses a severe threat to sustainability if no appropriate for easing the 

recovery of logged areas is carried out, especially in forest hill. Specific tree species that proliferate identified should be planted 

immediately to cover the surface of the earth that is dead as a result of logging. The reducing productivity of the lands also jeopardizes 

rural livelihoods, compromises human welfare, and reduces ecosystem services, creating a lose-lose scenario of global proportions for 

humans and nature [6]. Forest conservation [7] and environmental awareness[8], is an activity and motivation to restore forests that have 

damages so that the wood is not damaging the ecosystem and its surroundings. Many adverse effects can occur if the forests destroy. 

Therefore, effective measures should be taken to ensure that the forests in the hills of the furnace are not damaged. Introducing the 

Reforestation concept can offer a means by which biodiversity can restore degraded forests, lands, [9]. Moreover, at the same time, 

expanding reforestation to generate a productive ecosystem[10]. Forest is the most important natural treasures to humans and all other 

native inhabitants. Forests are also crucial to the heritage of future generations 

 

A. Penang Forest 

 

Penang island trend analysis forecasted a forest area smaller than the current forest reserves by the year 2039 and the impact analysis 

revealed a rapid biodiversity loss with increasing landslides [11], [12] mudflows, water pollution, flash flood, and health hazard[13]. 

Clearing of lands in the name of development is occurring in most of Malaysia densest hill forest [14] or deforestation[15]. Deforestation 

is a significant concern for the develop and developing countries of the tropics[16]–[19], as it is shrinking areas of the tropical forests, 

as well as causing loss of biodiversity and jeopardize the surrounding ecosystem. The development pressure continually pushes towards 

the forest area in meeting the supply and demand for the shelter and other public utilities.  

 

A way of moving forward to mitigates the consistent pressure from the development sectors. Gathering the aggregate information from 

the users is crucial, especially to the potentially destructive forest. The visitor's' perspective research approach is one of the robust tools 

to strengthen barricade against development. The forest quality perception by visitors will initiate a movement to create awareness to 

F 
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the public and the relevant authority. Table 1 indicates the required forest quality highlight by the previous researcher nationally and 

internationally: 

 

Table 1 : Forest Quality Perception by previous researcher 

 

Forest Quality General remark References 

Variety of 

attraction 

The attractive element that is creating desire and wants in visitors. Many 

attractions physiologically will attract more to come and visit the places. 
[20]–[25] 

Pleasant setting 
Structurally the area creates comforts to the visitors to take part in doing an 

activity in the area. 
[9], [23], [26]–[29] 

Well signposted 

walk 

Informative and interactive signage humbly will help the visitors to 

understand the area with the most excellent approach. 
[23], [30], [31] 

Trespassing issue 
It is referring to illegal activity by individuals or groups that disturbing the 

ecosystem surrounding, namely cutting trees, earthwork, etc. 
[13], [32], [33] 

Feeling unease 

and insecurity 

Physically and emotionally threatening by existing activity or structure within 

the area 
[9], [34], [35] 

A good place for 

a social activity 

Technically the area consists of required utility internally and externally to 

strategically embraces the individual or group to activate their desires social 

activity. 

[23], [36]–[38] 

Feel close to a 

nature 

Naturally, the emotional perception is where we fall in love and bond with the 

area. 
[4], [34], [39]–[41] 

   

Source: Author, (2020) 

 

B. Study Area 

 

Bukit Relau or Relau Hill locates at Relau under the state of Penang. Relau surrounded by a few mountains, namely Penara hill forest 

reserve, Kukus hill, Bakar Arang hill, and the greenbelt area, is connected up to Penang Hill. It is very suitable for ecotourism [42]–[44] 

activity, namely sightseeing, birds watching, hiking, jungle tracking activities, and other related product. 

 

Relau Hill Forest also has a beautiful view from the peak of the hill. The hill forest is very strategic regarding its location, existing 

infrastructures, and most interesting is that still surrounding by greenwood with the fresh air to breathing. Scientifically, the lot of trees 

in the forest can carry out photosynthesis [45], and the process is essential in human life for oxygen demand yet to reduce temperatures 

combating the greenhouse effect. Economically [46] forest resources in Relau Hill can also boost the national income itself, by offering 

a lot of flora and fauna to attract tourists to the park locally and internationally. 

 

Figure1: Map of study area 

 

 
Source: https://www.google.com/maps, 2020 
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Visitors or travellers [47] who prefer an adventure with the area that rich in natural resources can visit the region as well as to generate 

economies of local people who use the forest products such as fruits, herbs, and others. They play a significant role in indicates the level 

of motivation to come back or not too. 

III. METHODOLOGY 

The questionnaires used as an instrument of the data collection towards respondents at Relau Hill Forest.  Random sampling method[48]–

[50] and technique to do the sampling in optimum time, up to a constant factor [51] uses to assist the data collection process. A total of 

96 questionnaires returned. Following screening and cleaning of the data, only 88 completed surveys use for the analysis. Frequency, 

mode, median, cross-tabulations [52], and Kruskal-Wallis [53], [54] test is a core mediator to interpret and strengthens the research 

finding. Finally, the agreeable index analysis towards the forest quality will confirm and strengthen the research subject validation on 

the visitors' perspective. 

IV. ANALYSIS AND FINDING 

Descriptive and inferential statistics [55] use to enlighten the finding from the analysis. A cross-tabulation method uses to the joint 

frequency distribution of cases based on two or more categorical variables and known as contingency table analysis and is one of the 

more commonly used analytic methods in the social sciences [56].  

 

Table 2: Visitors Profile (n=88) 
Item Frequency (%) Item Frequency (%) 

Gender   Education  Background   

Male 65 73.9 Masters/PhD  5 5.7 

Female 23 26.1 Diploma/Degree 40 45.5 

   High School Education 31 35.2 

Age   Elementary Education 4 4.5 

18-24 2 2.3 No Formal Education 8 9.1 

25-34 4 5.7    

35-44 49 54.5 Occupation   

45-54 13 13.6 Government 21 23.8 

55-64 17 18.2 Private 54 61.4 

65 and above 5 5.7 Other 13 14.8 

      

Race   No Income   

Malays 25 28.4 > RM 1000 - - 

Chinese 46 52.3 RM 1,001 – RM 3,000 16 18.2 

Indian 17 19.3 RM 3,001 – RM 5,000 45 51.1 

Others   RM 5,001 - RM 8,000 22 25.0 

   < RM 8,001 5 5.7 

Marital Status      

Single 23 26.1    

Married 63 71.6    

Widowed/Divorce 2 2.3    

      

Source: Author, (2020) 

 

About 73.9% of the respondents were male. Regarding age distribution, more than half of the respondents (54.5%) were between 35 

and 44 years old, followed by 18.2% between 55 and 64 years old. Table 2 indicates that more than half of the respondents work in the 

private sector (61.4%), followed by the government sector (23.8%). About 51% of the respondents were middle-income earners, with a 

monthly income ranging from RM3001-RM5000 (USD721-USD 1201).  
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Cross-tabulation on marital status and race indicated in table 3 below– The result shows that 71.7% of the Chinese population is married, 

followed by a single 28.3%. As for Malay, 68.0% is married, follow by widow 4%, and the rest 28% is a bachelor's status. Indian 

respondent shows that 76.5 % is married and single with17.6% followed by the rest widow status with 5.9%. 

 

Table 3. : Cross tabulation on marital status and race  
Race (N =88) Single  Married Div/Widow Total 

Malay 7 17 1 25 

% 28.0 68.0 4.0 100 

Chinese 13 33 - 46 

% 28.3 71.7 - 100 

Indian 3 13 1 17 

% 17.6 76.5 5.9 100 

     

Total 30 63 2 88 

% 26.1 71.6 2.3 100 

Source: Author, (2020) 

 

Table 4 below, highlights that none of the respondents with tertiary education (Dip/Degree) and as well as high education (MSc/Ph.D.) 

non of them have an income lower than RM3000 (USD721). As for education, most were highly educated, with 45.5% holding a degree 

and 5.7% having a higher degree. 

 

Table 4.: Cross tabulation on income and education 
Income 

(RM) 

   Education 
Total 

Msc/Phd Dip/Degree 2nd 1st No. Education 

<1000 - - - - - - 

1001-3000 - - 14 2 - 16 

% - - 87.5 12.5 - 100 

3001-5000 - 27 13 2 3 45 

% - 60.0 28.9 4.4 6.7 100 

5001-8001 2 11 4 - 5 22 

% 9.1 50.0 18.2 - 22.7 100 

>8001 3 2 - - - 5 

% 60.0 40.0 - - - 100 

       

Total 5 40 31 4 8 88 

% 5.7 45.5 35.3 4.5 9.1 100 

       

Source: Author, (2020) 

 

 

Table 5 revealed that 76.1% of the respondents were local, and the rest is the outsider. About 51.1% claim that they visit the place more 

than ten times, and 38.6% emphasis that there consistently visit the area since their childhood. More than half of the visitor visit for the 

jungle tracking (55.7%) and followed by hiking (23%). 50% of them get information about the place from friends and relatives, only 

19.3% is according to their experience. 39% of them accompany family and parents, and 30% prefer to be alone. Just 30.7% use to 

travel alone, and the rest comes with two or more companions. 

 

Table 5: Type of Visitors (n=88) 
Item Frequency (%) Item Frequency (%) 

Visitor Origin   Travel Companion   

Local 67 76.1 Alone 27 30.7 

Outsider 21 23.9 Friends 17 19.3 

   Family and parent 35 39.8 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p101109
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020              924 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p101109    www.ijsrp.org 

No. of Visit   Spouse 9 10.2 

1st times - -    

2-5 times 9 10.2 No. of Companion   

6-10 times - - Alone   

>10 times 45 51.1 2 persons(p) 21 23.8 

Not sure 34 38.6 Small group (3-10 p) 54 61.4 

   Medium group (11-29 p) 13 14.8 

Purpose of The Visit   Large group (< 30)   

Sightseeing  5 5.7    

Hiking 21 23.9 Travel Companion   

Jungle tracking 49 55.7 Alone 27 30.7 

Birds watch 13 14.8 Friends 33 37.5 

Others - - Family and parent 28 31.8 

   Spouse - - 

Source of Information      

Internet and social media 15 17.0    

Friends and relatives 44 50.0    

Past experience 17 19.3    

Magazines and paper 12 13.6    

Source: Author, (2020) 

 

Table 6 revealed that for the jungle tracking purpose, 91.8% is from the local visitor. The difference pattern shows the hiking activity, 

61.1% is an outsider. For sigh seen activity, indicates all of them are local. Birdwatch activity dominates by local with 69.2% and the 

rest by the outsider. 

 

Table 6.: Cross tabulation on purpose and visitor origin 

Purpose of visit 
Visitors Origin 

Total 
Local Outsider 

Sigh seen 5 - 5 

(%) 100.0 - 100 

Hiking 8 13 21 

(%) 38.1 61.9 100 

Jungle tracking 45 4 49 

(%) 91.8 8.2 100 

Birds watch 9 4 13 

(%) 69.2 30.8 100 

Total 67 21 88 

(%) 76.1 23.9 100 

    

Source: Author (2020) 

 

Table 6 revealed that for the jungle tracking purpose, 91.8% is from the local visitor. The difference pattern shows the hiking activity, 

61.1% is an outsider. For sigh seen activity, indicates all of them are local. Birdwatch activity dominates by local with 69.2% and the 

rest by the outsider. 

 

Table 7 below, revealed that more than half of the visitor says no, towards knowledge in conservation forestry and the experience visiting 

the forest for recreation purposes. Further investigation namely, cross-tabulation within variable need to be explored to understand the 

adverse scenario. The education profile technically plays a significant rule to indicates and establish a visitor perspective towards the 

study area. As a result, cross-tabulation in visitors perspective for Forest Conservation and education (n = 88) revealed that visitor with 

a higher degree and elementary education is well known about conservation of forestry. 
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Table 7. : Cross tabulation on purpose and visitor origin 

Level of Education 

1. Have you ever heard about the conservation 

of forestry Total 
Yes No 

Higher Degree Master/PhD 5 - 5 

Tertiary Education, Dip/Degree 20 20 40 

2nd, High School Education 6 25 31 

1st,  Primary – Elementary School 4 - 4 

No Formal Education 4 4 8 

     

Total 39 49 88 

    

Level of Education 

2. Do you have an experience visiting a forest 

for a work or recreational purposes Total 
Yes No 

    

Higher Degree Master/PhD 5 - 5 

Tertiary Education, Dip/Degree 16 24 40 

2nd, High School Education 16 15 31 

1st,  Primary – Elementary School 4 - 4 

No Formal Education 4 4 8 

     

Total 45 43 88 

    

Source: Author, (2020) 

 

Cross tabulation in Visitor Perspective for the Forest Conservation and education (n = 88) indicates that visitors with a higher degree 

and elementary education have experience visiting a forest for recreational purposes. A positive finding from the table indicates that 

further tests required. For the case, Kruskal-Wallis [57] test result initially bridges the relevant gaps. 

 

Table 8. : Kruska-Wallis Test  
The distributions of item is the same across categories 

of education 

Kruska-Wallis Test Sig. Null Hypothesis 

 

Variety of attraction .589 Retain 

Pleasant setting .921 Retain 

Well signposted walk .689 Retain 

Trespassing issue .188 Retain 

Feeling unease and insecurity .787 Retain 

A good place for a social activity .385 Retain 

Feel close to a nature .878 Retain 

   

Note -    

The significance level is .05 

Source: Author, (2020) 

 

 

The result from table 8 reveals that the education background signifies all seven indicators use to describe the forest quality at the 

research area, with min calibration at .118 to max calibration at .921 with the significance level at .05. The overall Kruskal-Wallis [57] 

test calibration for this research carries an exclusive weight to the relevant party to response towards the result positively. 

 

 

 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p101109
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020              926 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p101109    www.ijsrp.org 

 

Table 9. : Visitors impression on forest quality 
Visitor Impression of Forest Quality Agreeable Scale (Frequency) 

SA(1) A(2) NO(3) NA(4) SNA(5) 

Variety of attraction 11 77 - - - 

(%) 12.5 87.5 - - - 

Pleasant setting 1 83 4 - - 

(%) 1.1 94.3 4.6 - - 

Well signposted walk - 82 6 - - 

(%) - 93.2 6.8 - - 

Trespassing issue - 85 3 - - 

(%) - 96.6 3.4 - - 

Feeling unease and insecurity -   84 4 - - 

(%) - 95.5 4.5   

A good place for a social activity 1 85 2 - - 

(%) 1.1 96.6 2.3 - - 

Feel close to a nature  1 87 - - - 

(%) 1.1 98.8 - - - 

      

Notes - 

SA-Strongly Agree, A – Agree NO- No Opinion, NA- Not Agree 

SNA- Strongly Not Agree 

Source: Author, (2020) 

 

Table 9 above, revealed that the highest agreeable subject by visitors on impressions is a feeling close to nature (98.8%), followed by 

trespassing issues (96.6%), and the lowest percentages are the variety of attraction (87.5%). The overall agreeable pattern suggested that 

no require further analysis of the result due to the consistency perception among the respondents 

 

V. CONCLUDING REMARK 

This research has demonstrated that the uncertainty surrounding the definition of forest conservation not only a challenge among 

researchers but also a problem at the end-user level. The principles of forest conservation highlight the importance of afforestation and 

deforestation, but the insignificant result shows opposites. The findings from the different types of analyses and techniques as described 

help to enhance our understanding of the relationship between all variables towards the issue related to forest conservation.  

  

Generally, these studies achieve the objective of understanding visitor perspective by looking at their background profile, and they are 

strict towards forest conservation. A positive result indicates that relevant stakeholders must take urgent action to fill in the gap towards 

enhancing awareness and knowledge in forest conservation. 
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Abstract - Network intrusion detection is a dynamic and 

important research area. It is the process of identifying 

malicious activity in a network by analyzing the network 

traffic. Data mining techniques are widely used in Intrusion 

Detection System (IDS) to detect anomalies. Dimensionality 

reduction plays a vital role in IDS, since detecting anomalies 

from high dimensional network traffic is time consuming 

process. Feature selection is one of the prominent 

dimensionality reduction technique widely used in network 

traffic analysis. It focuses on selecting the important features 

from network traffic to identify intrusion. In our proposed 

work, appropriate features are selected for detecting intrusion 

in a network. We carried out our experiments on KDD CUP 

99 dataset with filter and wrapper based feature selection 

methods using the classifiers C4.5 and Bayesian Networks 

(BN). Experiments show that 10 features are sufficient to 

detect the intrusion which produces promising accuracy with 

reduced training time. The proposed work compares the IDS 

with Existing method as feature selection.  

 

Index Terms - Network security, Network Intrusion Detection 

System (NIDS), Feature Selection, Random Mutation Hill 

Climbing Algorithm,  Information Gain. 
 

I.INTRODUCTION 

ntrusion detection system (IDS) is an important component 
of    secure information systems. Intrusions are the violation 
of information security policy. Intrusion detection functions 

include: monitoring and analyzing both user and system 
activities, analyzing system configuration and vulnerabilities, 
assessing system and file integrity, ability to recognize 
patterns, types of attacks, analysis of abnormal patterns and 
tracking user policy violations. There are two types of IDS 
[13], which are based on deployment in real time and 
detection mechanism. The IDS based on deployment in real 
time is categorized into Host based IDS (HIDS) and Network 
based IDS (NIDS). HIDS monitors the internal activities of a 
computing system. NIDS dynamically monitors the logs of 
network traffic in real time to identify the potential intrusions 
in a network using appropriate detection algorithms. The IDS 
based on detection mechanism is categorized into misuse 
detection, anomaly detection and hybrid IDS. Misuse 
detection uses the predefined set of rules or signatures to 
detect known attacks. Anomaly detection builds a normal 
activity profile to detect unknown attacks by checking whether 

the system state varies from the established normal activity 
profile. Hybrid IDS detects known and unknown attacks. 
Nowadays, all kinds of IDS use the data mining techniques for 
detecting intrusions. Most of the existing NIDS detect attacks 
by using all attributes constructed from network traffic. But, 
not all the attributes are needed for detecting attacks. Reduced 
number of features can reduce the detection time and increases 
the detection rate also. In this work, we combined filter and 
wrapper based approach to select appropriate features for 
detecting Network Intrusion. The motivation of the work is in 
reducing the number of features for an uncompromised 
detection rate. 

 The remainder of this paper is organized as follows. 
Section 2 presents related work. Section 3 presents dataset 
description. Section 4 presents proposed work for intrusion 
detection. Section 5 presents proposed feature selection 
strategy. Section 6 shows Experiment and results. Finally, 
Section 7 shows conclusion and future work of this paper. 

II.RELATED WORK 

NIDS monitors the network activity based on payload 
information and statistical features of network traffic. 
Monowar et al. [13] described the existing network anomaly 
detection methods, systems and tools. Gowrison et al. [7] 
suggested an intrusion detection method using Neural 
Network and Boosting algorithm with less computational 
complexity. Jungsuk et al. [9] constructed a more 
unsupervised anomaly detection system for detecting 
intrusion. Unsupervised anomaly detection system constructed 
the intrusion detection system without labelled training data. 
Despite the advantages, it is still hard to deploy them into a 
real network environment. Keerthi et al. [10] used Principal 
Component Analysis (PCA) for dimensionality reduction. 
They carried out experiments with PCA using Random forest 
and C4.5 classifier algorithms with KDD CUP and UNB 
ISCX dataset. In their work, classification accuracy obtained 
by 10 Principal components was compared with 41 features 
using C4.5 classifier. Weiming et al. [22] proposed online 
Adaboost-Based parameterized methods for network intrusion 
detection. Deepak et al. [6] proposed a hybrid approach which 
is the combination of K-Medoids clustering and Naïve-Bayes 
classification. In their work, first they applied clustering on all 
data to form a group and after that applied a classifier for 
classification purpose to identify intrusion in the network. 
Vaishali et al. [18] used various data mining Algorithms to 
detect both known and unknown patterns of attacks. Revathi et 
al. [16] introduced a new swarm intelligence technique to 
solve complex optimization problem and for data 
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preprocessing. Akhilesh et al. [1] proposed ensemble of 
Artificial Neural Network (ANN) and Bayesian Net with Gain 
Ratio (GR) feature selection technique for intrusion detection. 
Wei et al.[20]proposed filter and wrapper based feature 
selection method based on KDD’99 data. In their work, 
instead of constructing a large number of features from 
massive network traffic, the authors aim to select the most 
important features and use them to detect intrusions in a fast 
and effective manner.  

The authors first employed feature selection based on filter 
method and wrapper method. Filter based feature selection 
uses the Information Gain to select important features based 
on relevance between an attribute and class and important 
attributes are selected based on rank. Wrapper based feature 
selection used some searching method to select subset of the 
features and selected subset is evaluated using C4.5 and 
Bayesian network. 

Dhanabal et al. [11] analyzed the NSL-KDD dataset for 
Intrusion detection system based on classification algorithm. 
Uday et al. [3] survey the intrusion detection technique using 
Data Mining concepts. Siva et al. [26] used Genetic search as 
a searching strategy for wrapper based feature selection to 
select the optimal subset. Natesan et al. [27] proposed an 
efficient feature selection and classification in order to obtain 
optimized detection rate. They were used a parallel computing 
model and a nature inspired feature selection technique. Also 
Map Reduce programming model is used for selecting optimal 
subset with low computational complexity. 

III.DATASET DESCRIPTION 

 In this work, we used KDD CUP 99 data set [14] and 
used  Information Gain for filter based approach and Wrapper 
based feature selection with an alternative way to identify the 
important features with C4.5 and Bayesian network as 
classifier. KDD CUP 99 data set consist of normal and 22 
different type of attacks. Out of 41 features (34-numeric, 4-
binary, 3-nominal), first nine features represent the basic 
statistical information of the packets over a connection, next 
thirteen features represent the content of the packets, another 
nine features represent the traffic information of a group of 
packets measured over past 2 second window of a current 
connection established to the same destination. The last nine 
features represent the host based features. 

A. Attack Types inKDD CUP 99 

 There are different types of attack which are entering 
into the network over a period of time and the attacks are 
classified into the following four main classes. 

 Denial of Service (Dos): Attacker tries to prevent 
legitimate users from using a service. 

 Remote to Local (R2L): Attacker does not have an 
account on the victim machine, hence tries to gain 
access. 

 User to  Root  (U2R): Attacker  has  local  access  to 
the  victim  machine and  tries  to  gain super  user 
privileges. 

 Probe: Attacker tries to gain information about the 
target host. 

IV.PROPOSED WORK 

 Over the past few years, a growing number of research 

works have applied data mining techniques to various 

problems. In the proposed work, we have adapted them in 

intrusion detection system. Figure 1 illustrates the architecture 

of our proposed work. Selection of important features is the 

first step for intrusion detection. In this work, filter and two 

wrapper based feature selection methods are used for feature 

selection. Let ‘s’ be the total number of features in the final 

feature subset S and each method generates different subset of 

features namely S1, S2, S3. The final subset S contains 

features that are selected by at least two methods. If the 

number of features in the final subset S is less than the ‘s’ 

(Number of features need to be selected) then the feature with 

high Information Gain is added into final subset S. Otherwise, 

feature with low information gain is removed from the subset 

S. Finally, model for intrusion detection is constructed with 

optimal feature subset S. NIDS uses learned model to detect 

the nature of the traffic which may be normal or specific type 

of attack. The experiment results demonstrate that with only 

the most important 10 features selected from all the original 

41 features are sufficient to detect intrusion in a network. 

Constructing fewer features can also improve the efficiency of 

network intrusion detection. 

V.FEATURE SELECTION  

 Feature selection is the process of selecting a subset of 

original features according to certain criteria, and is important 

for high dimension data reduction. Feature selection reduces 

the number of features, removes irrelevant, redundant, or 

noisy features. The algorithm for feature selection can be 

grouped into two categories: Filter based feature selection and 

Wrapper based feature selection [17]. 

A. Filter based feature selection  

 Features are evaluated based on the general characteristics 
of the training data without relying on any mining algorithms. 
It evaluates subset by their information content (e.g.: 
Information theoretic measures). Choose the feature with more 
information gain. Fig. 2 illustrates the filter based feature 
selection method. 
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Figure 2 Filter based feature selection 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Architecture of proposed work 

 

 

 

 

 

Figure 2: Filter based feature selection 

Information Gain (IG):The information gain of a given 

attribute X with respect  to the class  attribute Y is the 

reduction in uncertainty about the value of Y, after observing 

values of X. It is denoted as  IG(Y | X).  The  uncertainty 

about the value of Y is measured by its entropy defined as, 

H(Y)p(yi)log2(p(yi))        (1) 
 
Where P(yi) is the prior probabilities for all values of Y.The 

uncertainty about the value of Y after observing values of X 

is given by the conditional entropy of Y given X defined as, 

H(Y|X)p(xj)p(yi|xj)log2(p(yi|xj))      (2) 
    

Where P( yi| xi)  is the posterior  probabilities of  Y  given  the   

values of X. The information gain is thus defined as 

               IG(Y|X)H(Y)H(Y|X)              (3) 
According to this measure, an attribute (feature) X is 

regarded more correlated to class Y (attack category) than 

attribute (feature) W, if IG(Y | X) IG(Y | W). By calculating 

information gain, we can rank the correlations of  each  

attribute to the class and select key attributes based on this  

 ranking[21].: 

B. Wrapperbased feature selection 

 It uses a classifier to evaluate subsets by their predictive 

accuracy (on test data). The survey paper by Monowar et al. 

discusses many methods for searching the best subset as per 

the survey paper [13]. In the proposed work, Information Gain 

criterion based Random mutation hill cimbing algorithm 

(IGCBRHA) is used for wrapper based feature selection with 

c4.5 and Bayesian Network. Figure 3 illustrates the wrapper 

based feature selection method. 
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Figure 3:  Wrapper based feature selection 

Random Mutation Hill Climbing 

 Random mutation hill climbing is a local search method 

that has a stochastic component[Papadimitriou and Steiglitz, 

1982]. The basic random mutation hill climbing 

algorithm(RMHC) is as described by Mitchell and 

Holland[1993]. 

 

 

 Random Mutation Hill Climbing algorithm 

 

Begin 

Objective function f(x), x=(x1,x2,x3,….xd)T; 

Step 1:Choose a binary string at random call this string best 

evaluated. 

Step 2:Mutate a bit chosen at random in best evaluated. 

Step 3:Compute the fitness at the mutated string. If the fitness 

is strictly greater than the fitness of best evaluated. Then set 

best evaluated to the mutated string. 

Step 4:If the maximum number of iteration have been 

performed return best-evaluated. Otherwise go to step 2. 

End; 

 

C4.5 based feature selection:The decision tree models are 

found to be very useful in the domain of data mining since 

they obtain reasonable accuracy and they are relatively 

inexpensive to compute. Decision tree classifiers are based on 

the “divide and conquer” strategy to construct an appropriate 

tree from a given learning set S containing a set of labeled 

instances. As a well-known and widely used algorithm, C4.5 

algorithm developed by Ross [8] generates accurate decision 

trees that can be used for effective classification. C4.5 builds 

decision trees from a set of training data also with the concept 

of information entropy. It uses the fact that each attribute of 

the data can be used to make a decision that splits the data into 

smaller subsets.C4.5 examines the information gain ratio (can 

be regarded as normalized Information Gain) that results from 

choosing an attribute for splitting the data. The attribute with 

the highest information gain ratio is the one used to make the 

decision. Given a learning set S and a non-class attribute X, 

the Information Gain Ratio is defined as: 

 

(9) 

 

 

Where Si is the subset of S for which attribute X have a value 

and | S | is the number of samples in S. The decision trees are 

constructed as a set of rules during learning phase. Finally, it 

is used to predict the classes of new samples based on the 

rules [21]. 

 

Bayesian network based feature selection:A Bayesian network 

is used to model a domain containing uncertainty in some 

manner [5]. It is a probabilistic graphical model that represents 

a set of variables and their probabilistic independencies. In 

intrusion detection, for example, a Bayesian network could 

represent the probabilistic relationships between feature sets 

and types of intrusions. Given a feature vector of a sample, the 

Bayesian network is used to compute its probabilities of the 

presence of various classes (normal or individual type of 

attacks). Formally, Bayesian networks are Directed Acyclic 

Graphs (DAG) whose nodes represent variables, and whose 

arcs represent conditional dependencies between the variables. 

Each node contains the states of the random variable that it 

represents and a Conditional Probability Table (CPT). The 

CPT of a node contains probabilities of the node being in a 

specific state given the states of its parents. The variable 

represented by the child node is dependent on the ones 

represented by its parents. There are some efficient algorithms 

that can be used to perform inference and learning in Bayesian 

networks [5].Suppose there is an arc from node A to another 

node B, A is called a parent of B, and thus B is a child of A. 

The set of parent nodes of a node Xi is denoted by parents 

(Xi). A directed acyclic graph is a Bayesian Network relative 

to a set of variables if the joint distribution of the node values 

can be written as the product of the local distributions of each 

node and its parents: 

 

n

i
iin XparentsXPXXXP ))(|(),......,( 21 (10) 

 
Given a training set S, learning a Bayesian network is to 

find a network that best matches S. The learned network 
represents an approximation to the probability distribution 
governing the training set. For classification, given a test data 
vector represented with attributes, we use this network to 
compute its probability based on which for classification [21]. 

The algorithm for proposed feature selection method is 
shown as follows, 

 

A. Proposed feature selection Algorithm 

 

Input:    //Features in Training set 

  n //Number of features in the Training set 

  n1//Number of features need to be selected by S1 

  n2//Number of features need to be selected by S2 

  n3//Number of features need to be selected by S3  

Output:  S =best subset with ‘s’ features where s<D 

Begin 

Step 1: Initialization: Set S=Ø, S1=Ø, S2=Ø, S3=Ø      

Step 2: //Filter based feature selection 

S1 = find IG(C, Fi) where, i=1.2….d 

// using equation (3) 

S1=top (S1, n1) 

Step 3: Generate S2 //Result of Wrapper based feature 

selection with C4.5. 

Step 4: Generate S3//Result of Wrapper based feature 

selection with BN.      

Step 5: Generate final subset S 
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Step 6:   

if (||S||<s) then 

 Get features from set S1 (feature with Higher IG) 

else if  (||S|| >s) 

   Remove features from set S (feature with low IG) 

  

  Endif 

 Return S 

End 

 

 

VI. EXPERIMENTS AND RESULTS 

A. Experiments based on KDD CUP 99 

 In this paper KDD CUP 99 data set is used for 

experimental setup. As mentioned, records are well labelled as 

either normal, or as an exact type of attack in KDD CUP 99.  

 

Table I: Data described in the experiments 

 

Table I describes the distribution of the attack samples 

which is used in our experiment. 

 

B. Results of proposed work 

 In KDD CUP 99 dataset all 22 types of attack are not 

equally distributed. This may degrade the performance of our 

proposed work. To avoid impact on unbalanced data 

distribution we form the training data and test data,which are 

described in Table I. Table II shows an important features 

selected by filter and wrapper methods. Table III shows an 

important features selected by our proposed method to identify 

various type of attacks. It represents only 10 features are 

sufficient for detecting intrusion.  

 

Table II: Important features for detecting all type of attacks 

using different methods 

 
Type Methods Important features selected 

DOS 

IG f3,f4,f5,f13,f23,f29,f30,f33,f34,f35 
Wrapper(C4.5) f2,f5,f9,f10,f24,f25,f31,f36,f37,f40 
Wrapper(BN) f5,f6,f8,f4,f22,f40,f17,f26,f11,f31 

PROBE 

IG f3,f4,f5,f6,f12,f27,f33,f34,f35,f40 
Wrapper(C4.5) f5,f6,f13,f14,f15,f9,f19,f23,f36,f41 
Wrapper(BN) f1,f32,f2,f8,f13,f36,f20,f15,f3,f5 

R2L 

IG f1,f3,f5,f6,f10,f23,f24,f33,f36,f37 
Wrapper(C4.5) f2,f3,f9,f10,f6,f13,f16,f33,f39,f41 
Wrapper(BN) f29,f17,f11,f40,f39,f3,f13,f35,f21,f30 

 

U2R 

IG f1,f3,f5,f10,f13,f14,f17,f33,f36,f37 
Wrapper(C4.5) f5,f6,f7,f9,f17,f19,f20,f16,f37,f39 
Wrapper(BN) f21,f12,f25,f41,f5,f39,f20,f32,f1,f15 

 

Table III: Important feature selected by our proposed method 

 

 

All the experiments are conducted on a computer with 

1.99GHZ Quad core CPU and 2.00G RAM 

memory.Comparison of attacks detection rate by c4.5 

classifier and BN with proposed method and existing method 

for feature selection is shown in Table IV. It is observed from 

the Table IV that with proposed method for feature selection is 

giving higher Detection rate than Existing method for feature 

selection.Attacks false positive rate for the proposed method 

using c4.5 classifier and BN classifier is compared with 

existing method for feature selection in Table V. It is observed 

from the Table V that with proposed method for feature 

selection is giving minimum false positive rate than Existing 

method for feature selection.Comparison of attacks F- 

measure by c4.5 classifier and BN with proposed method and 

existing method for feature selection is shown in Table VI. It 

shows that our proposed work for feature selection gives better 

results than existing method[29] to detect different type of 

attacks.  

 

 

 

 

Table IV: Comparison of attacks Detection rate by C4.5 and bn 

Classifier 
 

Attack 

Type 
Methods 

DR/TPR/Recall 

Existing  

Method 

Proposed  

Method 

DOS 
BN 99.95282 99.94692 

C4.5 99.97641 99.98231 

PROBE BN 93.41917 99.71388 

Attack

s type 
Training set Test set 

Dos 

Normal 40,000,smurf 

10,000,neptune 5000,back 

1000,land 10,pod 100, 

teardrop 400 . ( Total:56510) 

Normal 40,000,smurf 

10,000,neptune 5000,back 

1203,land 11, pod 164,  

teardrop 579 .(Total:56957) 

Probe 

Normal 40,000,satan 

800,portsweep 500,nmap 

110,ipsweep 600. 

(Total:42010) 

Normal 40,000,satan 

789,portsweep 540,nmap 

121,ipsweep 647. 

(Total:42097) 

R2L 

Normal 40,000,ftp_write 

4,guess_passwd 23,imap 

7,multihop 23,warezclient 

520, waremaster 10, 

phf4,spy 2. (Total:40573) 

Normal 40,000,ftp_write 

4,guess_passwd 30,imap 

5,multihop 4,warezclient 500, 

waremaster10.  (Total:40553) 

 U2R 

Normal 

40,000,buffer_overflow 

15,rootkit 4,loadmodule 4 . 

(Total:40023) 

Normal 

40,000,buffer_overflow 

15,rootkit 6,loadmodule 5, 

perl3.( Total:40029) 

Type Important features selected 

DOS f5,f31,f40,f4,f3,f13,f23,f29,f30,f33 

PROBE f5,f6,f13,f15,f36,f3,f4,f12,f27,f33 

R2L f3,f6,f10,f33,f13,f39,f1,f5,f23,f34 

U2R f5,f17,f37,f20,f39,f1,f3,f10,f13,f14 

))}32()31()21((:{ SSSSSSffS 
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C4.5 63.85312 99.71388 

R2L 
BN 97.83002 94.39421 

C4.5 98.73418 99.63834 

U2R 
BN 68.96552 13.7931 

C4.5 17.24138 62.06897 

 

Table V: Comparison of attacks false positive rate by C4.5 and 

bn Classifier 
 

Attack 

Type 
Methods 

FPR 

Existing  

Method 

Proposed  

Method 

DOS 
BN 0.006925 0.005825 

C4.5 0.02535 0.00245 

PROBE 
BN 0.005075 0.01515 

C4.5 0.002325 0.0061 

R2L 
BN 0.00925 0.00225 

C4.5 0.000025 0 

U2R 
BN 0.001025 1e-04 

C4.5 0.000025 2.5e-05 

 

 

Table VI: Comparison of attacks F-Measure by C4.5 and bn 

classifier 
 

Attack 

Type 
Methods 

F-Measure 

Existing  

Method 

Proposed  

Method 

DOS 
BN 0.9916625 0.99291111 

C4.5 0.970851 0.9970302 

PROBE 
BN 0.9199343 0.8723404 

C4.5 0.7588552 0.9435921 

R2L 
BN 0.739071 0.8961373 

C4.5 0.9927273 0.9981884 

U2R 
BN 0.4444444 0.2162162 

C4.5 0.2857143 0.75 

 

Table VII: Comparison of attacks Detection rate by C4.5 and 

bn Classifier with important 10 features and 41 features 
 

Attack 

Type 
Methods 

Accuracy 

With 41 

features 

With 10 

features 

DOS 
BN 95.64584 99.57512 

C4.5 98.33383 99.82267 

PROBE 
BN 94.76447 98.54621 

C4.5 94.22049 99.40613 

R2L 
BN 98.26647 99.70163 

C4.5 99.90136 99.99507 

U2R 
BN 99.70163 99.92755 

C4.5 99.95004 99.97002 

 

Table VIII: Comparison of attacks false positive rate by 

C4.5 and bn Classifier with important 10 features and 41 

features 
 

Attack 

Type 
Methods 

FPR 

With 41 

features 

With 10 

features 

DOS 
BN 0.061075 0.005825 

C4.5 0.023525 0.00245 

PROBE 
BN 0.048675 0.01515 

C4.5 0.04145 0.0061 

R2L 
BN 0.017575 0.00225 

C4.5 2.5e-05 0 

U2R 
BN 0.00225 1e-04 

C4.5 0 2.5e-05 

 

Comparison of attacks detection performance by c4.5 and 

Bayesian network classifier with 10 features and 41 features 

are shown in Table VI,VII,VIII. The values with bold font in 

the Table means that attack detection performance with 10 

features gives better performance than that of 41 features. 

 

Table IX: Comparison of attacks F-Measure by C4.5 and bn 

classifier with important 10 features and 41 features 

 

Attack 

Type 
Methods 

F-Measure 

With 41 

features 

With 10 

features 

DOS 
BN 0.9317181 0.99291111 

C4.5 0.9727667 0.9970302 

PROBE 
BN 0.6254249 0.8723404 

C4.5 0.52078 0.9435921 

R2L 
BN 0.6113875 0.8961373 

C4.5 0.09625468 0.9981884 

U2R 
BN 0.8961373 0.2162162 

C4.5 0.4736842 0.75 

 

Comparison of attacks accuracy by c4.5 and Bayesian network 

classifier for the selected 10 features with 41 features is shown 

in Figure 4 and Figure5.It is observed from Figure4 and 

Figure5 that with a reduced number of features attacks 

accuracy is better than that with 41 features. 

Comparison of attacks accuracy by c4.5 and Bayesian network 

classifier for the selected 10 features with 41 features is shown 

in Figure 4 and Figure5.It is observed from Figure4 and 

Figure5 that with reduced number of features attacks accuracy 

is better than that with 41 features. 

 

 

 

 
Figure 4: Comparison of attacks accuracy by C4.5 classifier 

for the selected 10 features and 41 features  
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Figure 5:  Comparison of attacks accuracy by BN classifier for 

the selected 10 features and 41 features  
 

 

 

Figure 6: Comparison of attacks Training time by C4.5 

classifier for the selected 10 features and 41 features  
 

 

Figure 7: Comparison of attacks Training time by BN 

classifier for the selected 10 features and 41 features  
 

 Figure 8: Comparison of attacks Testing time by C4.5 

classifier for the selected 10 features and 41 features  

 

Comparison of attacks training time by c4.5 and Bayesian 

network classifier for the selected 10 features with 41 features 

is shown in Figure 6 and Figure7.It shows that time taken to 

build a model with 10 features take less time than building 

model with 41 features. Comparison of detection time by c4.5 

and Bayesian network classifier for the selected 10 features 

with 41 features is shown in Figure 8 and Figure9. Time taken 

to detect the intrusion with 10 features take less time than that 

with 41 features. As a result of feature selection the computing 

time during training and testing is saved. 

 

 

Figure 9: Comparison of attacks Testing time by BN classifier 

for the selected 10 features and 41 features  

VII.CONCLUSION AND FUTURE WORK 

 One of the most challenges of network intrusion detection 
is to handle massive data for intrusion detection. Detection 
rate of the NIDS is based on number of samples as well as 
number of features. Reducing dimensionality, increasing the 
detection accuracy and reducing the false positive rate is the 
crucial task of Data Mining techniques for intrusion detection. 
Most existing method fails and used all or most of 41 features 
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to identify intrusion in the network and based on KDD CUP 
99 and NSL-KDD dataset. In this work we proposed a new 
feature selection algorithm for feature selection using KDD 
CUP 99 dataset. We selected the appropriate features from 
total number of features (41) for detecting intrusion in the 
network. Several feature selection methods, based on 
Information Gain(IG) and wrapper with Bayesian network, 
C4.5 are used for feature selection. With only the most 
appropriate 10 features, the detection performance is better 
than with 41 features and reducing the computational cost for 
the classifier. The detection efficiency is improved with 
appropriate features. Our proposed technique for feature 
selection is producing better result rather than Existing method 
for feature selection[29]. The extended work is in progress 
using the bat algorithm for selection of still appropriate 
features and improved results. 

REFERENCES 

[1] Akhilesh Kumar Shrivas and Amit Kumar Dewangan,”An Ensemble 
Model for Classification of Attacks with Feature Selection based on 
KDD99 and NSL-KDD Data Set,” International Journal of Computer 
Applications (0975 – 8887) Vol. 99 – No.15,August 2014.  

[2] Andrew H. Sung, SrinivasMukkamala, “Identifying important features 
for intrusion detection using support vector machines and neural 
networks,” Sympon Applications and the Internet, 2003. 

[3] B.UdayBabu,C.G.Priya and Vishakh,“Survey on intrusion detection 
techniques using data-mining domain,” IJERT, 2014. Vol. 3. 

[4] David B.Skalak,”Protopype and feature selection by sampling and 
Random Mutation Hill Climbing algorithms”. 

[5] David Heckerman,”A Tutorial on Learning with Bayesian Networks,” 
Microsoft Research, Technical Report MSRTR-95-06, March 1995. 

[6] Deepak Upadhyaya and Shubha Jain, “Hybrid Approach for Network 
Intrusion Detection System Using K-Medoid Clustering and Naïve 
Bayes Classification,” IJCSI International Journal of Computer Science 
Issues, Vol. 10, Issue 3, No 1, pp 231-236, May 2013. 

[7] G.Gowrison,K.Ramar,K.Muneeswaran and K.Revathi, “Minimal 
complexity attack classification intrusion detection system,” Appl. Soft 
Comput., 2013, 13, (2), pp. 921–927 . 

[8] J.Ross Quinlan.”C4.5: Programs for Machine Learning,” Morgan 
Kaufmann Publishers, 1993. 

[9] Jungsuk Song, HirokiTakakurb, yasuo Okabe, and Koji Nakao,”Toward 
a more practical unsupervised anomaly detection system,” Inf. Sci., 
2013, 231, (10), pp. 4–14. 

[10] K. KeerthiVasan and B.Surendiran,“Dimensionality reduction using 
Principal Component analysis for network intrusion detection,” Elsevier, 
2016. 

[11] L.Dhanabal and Dr.S.P. Shantharajah,”A study on NSL-KDD dataset for 
intrusion detection system based on classification algorithms,” 
IJARCCE,Vol. 5,6,June 2015. 

[12] Lei Yu, Huan Liu, “Feature selection for high-dimensional data: A fast 
correlation-based filter solution,”  ICML, 2003, pp. 856–863. 

[13] Monowar H. Bhuyan,D.K.Bhattacharyya and J.K. Kalita “Network 
anomaly detection: Methods,systems and tools,” IEEE Commun. Surv. 
Tutor., 2014, 16, (1), pp. 303–336. 

[14] NSL-KDD data set,”https://github.com/defcom17/NSL_KDD”. 

[15] Rung-Ching Chen, Kai-Fan Cheng and Chia-Fen Hsieh, “Using Rough 
Set And Support Vector Machine For Network Intrusion Detection,” 
International Journal of Network Security & Its Applications (IJNSA), 
Vol 1, No 1, April 2009. 

[16] S. Revathi and A. Malathi, “Data Preprocessing for Intrusion Detection 
System using Swarm Intelligence Techniques,” International Journal of 
Computer Applications , Volume 75– No.6, August 2013. 

[17] SwathiV.Jadhav, VishwakamaPinki,”A survey on feature selection 
methods for High dimensional data,” IJRITCC,2016,pp. 83-86. 

[18] Vaishali B Kosamkar and Sangita S Chaudhari, “Data Mining 
Algorithms for Intrusion Detection System: An Overview,” International 
Conference in Recent Trends in Information Technology and Computer 
Science (ICRTITCS), 2012. 

[19] Wei Wang, Xiangliang Zhang and Sylvain Gombault “Constructing 
attribute weights from computer audit data for effective intrusion 
detection,” J. Syst. Softw., 2009, 82, (12), pp. 1974–1981. 

[20] Wei Wang, Yongzhong He, Jiqiang Liu and Sylvain 
Gombault,”Constructing important features from massive network 
traffic for lightweight intrusion detection,” IET, 2015, pp. 374-379.  

[21] Weiming Hu, Jun Gao, Yanguo Wang, Ou Wu, and Stephen Maybank, 
“Online adaboost-based parameterized methods for dynamic distributed 
network intrusion detection,” IEEE Trans. Cybern., 2014, 44, (1), pp. 
66–82 

[22] Weiming Hu, Jun Gao, Yanguo Wang, Ou Wu, and Stephen Maybank, 
“Online adaboost-based parameterized methods for dynamic distributed 
network intrusion detection,” IEEE Trans. Cybern., 2014, 44, (1), pp. 
66–82. 

[23] Wenke Lee and Salvatore J. Stolfo,“A framework for constructing 
features and models for intrusion detection systems,” ACM Trans. Inf. 
Syst. Sec., 2000, 3, (4),pp. 227–261. 

[24] Cover TM, Thomas JA (2006) Elements of information theory (Wiley 
series in telecommunications and signal processing). Wiley-Interscience, 
London. 

[25] Xin-She Yang,“Nature-Inspired Metaheuristic Algorithms Second 
Edition”,Luniver press,2010. 

[26] Siva S., Sivatha Sindhu,Geetha S.,Kannan a.,”Decision tree based light 
weight intrusion detection using a wrapper approach”, Elsevier, Expert 
Systems with Applications,pp. 129-141,2012. 

[27] Natesan P.,Rajalaxmi R.R., and Gowrison G., “Hadoop based parallel 
Binary Bat Algorithm for Network Intrusion Detection”,Springer,Int J 
Parallel Prog,PP. 1-20,2016. 

[28] Long Zhang,LinlinshanandJianhuaWang,“Optimal feature selection 
using distance–based firefly algorithm with mutual Information 
criterion”,Springer,2016. 

[29] Selva Kumar B,Muneeswarn K,Firefly algorithm based feature selection 
for Network Intrusion Detection,Computers  & Security (2018). 

AUTHORS 

First Author- V.Manikandan,BE., Final Year,National 
Engineering College, Kovilpatti, 
manikandanvkvp@gmail.com. 

Second Author - S.Karthikeyan,BE., Final Year, 
National Engineering 
College,Kovilpatti,karthimamsai@gmail.com. 

Third Author - Ms.T.Bhuvaneswari,ME.,Assistant 
Professor, National Engineering 
College,Kovilpatti,bhuvaneswari_cse@nec.edu.in. 

 

 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p101110
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020              937 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p101111    www.ijsrp.org 

Improved Ratio Estimators for Estimating Population 

Mean Using Auxiliary Information  

Jamiu Olasunkanmi Muili1, Ayodele Adebiyi2, and Eric Ndukaku Agwamba3  

 
1,3Department of Mathematics, Kebbi State University of Science and Technology Aliero, Nigeria 

2Department of Mathematics, Usmanu Danfodiyo University, Sokoto, Nigeria. 

 

DOI: 10.29322/IJSRP.10.05.2020.p101111 
http://dx.doi.org/10.29322/IJSRP.10.05.2020.p101111  

 

Abstract: The study presents ratios estimators for the finite population mean. The new proposed estimators are based on Subzar et al. 

(2018) estimators. The characteristics of the proposed estimators, i.e. bias and mean square error, were derived up to the first 

approximation by the Taylor series expansion, and the conditions for its effectiveness were established relative to some existing 

estimators. The effectiveness of the proposed estimators shows a significant improvement over the estimators considered in the study. 

The results of the empirical study show that the proposed estimators are more effective than existing estimators based on 

measurements of the comparison criteria. 

 

KEYWORDS: Auxiliary variable, Mean Square Error, Median, Ratio estimator.  

 

 

1. INTRODUCTION 

In the sample study, there are different ways to use ancillary information to improve the estimator of overall population or population 

mean. The use of ancillary information was generated by Cochran in 1940 and has made important contributions to modern sampling 

research by proposing methods for using ancillary information for assessments to maximize precisions. The intermediate (Median) 

plays an important role in improving the accuracy of the finite population mean. In a situation where the information about an 

auxiliary variable X is known and the relationship between the study variable and the auxiliary variable is positive, the ratio 

estimation method is useful. Then if the relationship is negative, the product estimation method can be used efficiently. An estimator 

that has a least value of variance or mean square error are considered to be the most efficient when comparing. Estimation of 

population mean has been used by many researchers in order to improve ratio, product and exponential estimators using study 

auxiliary information. For examples Kadilar and Cingi (2004, 2006) defined ratio estimators of population mean when the values of 

coefficient of correlation, kurtosis and coefficient of variation are known. Also, Singh and Tailor (2005), Upadhyaya and Singh 

(1999), etc. In this study, auxiliary information is used with the aim of obtaining highly efficient estimators of population mean in 

simple random sampling scheme. 

Let a finite population  1 2, ,..., NP P P P having 𝑁  units where each  , , 1,2,...,i i iP X Y i N   has a pair of values. 

𝑋 is the auxiliary variable which 𝑌 is the study variable and is correlated with 𝑋, where  1 2, ,..., ny y y y  and 

 1 2, ,..., nx x x x  are the n sample values. y and x  are the sample means of the study and auxiliary variables respectively. 2

yS  

and 
2

xS  are the population mean squares of 𝑌 and 𝑋 respectively and 
2

ys  and 
2

xs  be respective sample mean squares based on the 

random sample of size n  drawn without replacement. These are the other notations used in this study. 

:n  Sample size 

:N  Population size 

, :y xC C  Coefficient of variations of study and auxiliary variables  

MR : Population mid-range 

:Y  Study variable 
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1 :  Coefficient of skewness of auxiliary variable  

:X  Auxiliary variable  

:  Coefficient of correlation 

HL : Hodges-Lehman 

, :y x  Sample means of study and auxiliary variables 

3 :Q  The upper quartile 

, :Y X Population means of study and auxiliary variables  

:rQ  Inter-quartile range 

:TM  Tri-Mean 

2 :  Coefficient of kurtosis of auxiliary variable  

dM : Median of the auxiliary 

1 1 1 1

1 1 1 1 1
, , , , ,

N N n n

i i i i

i i i i

f
X X Y Y x x y y

N N n n n


   


       

 
     

22 21 2 3 2 2 2

1 1 1

2 1 1 1
, , , ,

4 1 1 1

n n N

y i x i y i

i i i

Q Q Q
TM s y y s x x S Y Y

n n N  

 
      

  
  

       2 12

1

1
, , ,1

1 2 2

N
i jN

x i

i

X X X X
S X X MR HL Median i j N

N 

  
       
 
 

  

Y is the  population mean of the study variable  Y  whereby the ratio estimator for estimating is: 

ˆ
ratio

y
Y X

x
            (1) 

   21ˆ
ratio x x yBias Y RS S S

X
           (2) 

   2 2 2ˆ 2ratio y x x yMSE Y S R S R S S           (3) 

where 
Y

R
X

  

Kadilar and Cingi (2006) proposed mean estimators for finite population mean inculcated known values of coefficients of kurtosis 

 2 , correlation   and variation  xC  of auxiliary variables as: 
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ˆ y b X x
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Y XC
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 4 2

2

ˆ y b X x
Y X
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         (7) 

 
 

 5 2

2

ˆ y b X x
Y X

x
 

 

 
 


         (8) 

 
2

2ˆ , 1,2,3,4,5x
i i

S
Bias Y R where i

Y
         (9) 

    2 2 2 2ˆ 1 1,2,3,4,5i i x yMSE Y R S S where i          (10) 

2
1 2 3 4 5

2 2

, , , ,x x

x x x x

YC YY Y Y
R R R R R

X XC X C X X

 

      
    

    
 

Subzar et al. (2018) came up with ratio type estimators used values of coefficient of skewness  1  and coefficient of Kurtosis 

 2 of auxiliary variables as:  

 
 

 6 1

1

ˆ y b X x
Y X TM

x TM




 
 


        (11) 

 
 

 7 1

1

ˆ y b X x
Y X MR

x MR




 
 


        (12) 

 
 

 8 1

1

ˆ y b X x
Y X HL

x HL




 
 


        (13) 

 
 

 9 2

2

ˆ y b X x
Y X TM

x TM




 
 


        (14) 

 
 

 10 2

2

ˆ y b X x
Y X MR

x MR
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 11 2

2

ˆ y b X x
Y X HL

x HL




 
 


        (16) 

 
2

2ˆ , 6,7,8,9,10,11x
j j

S
Bias Y R where j

Y
        (17) 

    2 2 2 2ˆ 1 6,7,8,9,10,11j j x yMSE Y R S S where j         (18) 

1 1 2 2 2
6 7 8 9 10 11

1 1 1 2 2 2

, , , ,
Y Y Y Y Y Y

R R R R R R
X TM Y MR X HL X TM X MR X HL

     

     
     

     
 

2. PROPOSED ESTIMATORS 

After critical studied on the work of Subzar et al. (2018), six new ratio estimators for estimating population mean were proposed 

using value of auxiliary information as: 

 
 

 1 1 1
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where 1 2 3, ,Md TM Md MR Md HL         

deriving the properties of proposed estimators,  define 0

y Y
e

Y


  and 

1

x X
e

X


  whereby 

   0 11 1y Y e and x X e    , from the definition of 0e and 1e , we obtain   (25)  

    

   
2

2ˆ , 1,2,3,4,5,6x
Pi Pi

S
Bias Y R i

Y
         (26) 
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      2 2 2 2ˆ 1 , 1,2,3,4,5,6Pi Pi x yMSE Y R S S i          (27) 

where 1 1 1 2
1 2 3 4

1 1 1 2 1 3 2 1

, , ,p p p p

Y Y Y Y
R R R R

X Y X X

   

       
   

   
 

2 2
5 6

2 2 2 3

,p p

Y Y
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X X

 

   
 

 
 

2.1 EFFICIENCY COMPARISONS 

We compare the effectiveness and efficiency of the proposed estimators with other estimators in this study. 

The 
ˆ
piY of estimators of the finite population mean are better than 

ˆ
rY  when, 

   ˆ ˆ 1,2,3,4,5,6pi rMSE Y MSE Y i   

    2 2 2 2 2 2 21 2pi x y y x x yR S S S R S R S S           (28) 

The 
ˆ
piY of proposed estimators of the population mean are better than 

ˆ
jY  when, 

   ˆ ˆ 1,2,3,4,5,6 1,2,3,...,11pi jMSE Y MSE Y i j    

 

 

 

 

 

 

2.2 NUMERICAL ILLUSTRATION 

Table 1: Populations Characteristics [Subzar et al. (2018)] 

Parameter Population I Population II 

N  34 34 

n  20 20 

Y  856.4117 856.4117 

X  199.4412 208.8823 

  0.4453 0.4491 

yS  733.1407 733.1407 

yC  0.8561 0.8561 

xS  150.2150 150.5059 
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xC  0.7531 0.7205 

2  1.0445 0.0978 

1  1.1823 0.9782 

dM  142.5 150 

MR  320 284.5 

TM  165.562 162.25 

HL  184 190 

 

 

Table 2: Constant and Bias of existing and proposed estimators 

Estimator           Population I                                  Population II  

Constant Bias MSE Constant Bias MSE 

ˆ
ratioY  

4.294 4.9399 10961.1 4.100 4.2696 10540.0 

1Ŷ  
4.284 9.9578 17399.5 4.091 9.1147 16639.9 

2Ŷ  
4.281 9.9432 17387.1 4.088 9.0995 16626.9 

3Ŷ  
4.258 9.8348 17294.2 4.069 9.0149 16554.4 

4Ŷ  
4.285 9.9597 17401.1 4.011 8.7630 16338.7 

5Ŷ  
4.244 9.7711 17239.7 4.096 9.1349 16654.2 

6Ŷ  
2.523 3.4523 11828.4 2.285 2.8440 11269.8 

7Ŷ  
1.822 1.8003 10413.6 1.714 1.5994 10203.9 

8Ŷ  
2.412 3.1557 11574.4 2.124 2.4578 10939.1 

9Ŷ  
2.393 3.1052 11531.1 0.458 0.1145 8932.2 

10Ŷ  
1.693 1.5551 10203.6 0.275 0.0411 8869.3 

11Ŷ  
2.280 2.8202 11287.0 0.398 0.0863 8908.0 

1

ˆ
pY  

0.042 0.0010 8872.60 0.034 0.000635 8834.70 

2

ˆ
pY  

0.022 0.0003 8871.99 0.020 0.000208 8834.33 

3

ˆ
pY  

0.038 0.0008 8872.44 0.029 0.000464 8834.55 

4

ˆ
pY  

0.038 0.0008 8872.42 0.003 0.000006 8834.16 

5

ˆ
pY  

0.020 0.0002 8871.94 0.002 0.000002 8834.16 

6

ˆ
pY  

0.034 0.0006 8872.30 0.003 0.000005 8834.16 

 

Percentage Relative Efficiency (PRE) of the estimators is given as: 
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ˆ

100
ˆ

ratio

i

V Y
PRE X

MSE Y
         (30) 

ˆ
iY  are estimators in the study. 

Table 3: PRE of the Proposed Estimators and existing Estimators for Population I 

 
1

ˆ
pY  

2

ˆ
pY  

3

ˆ
pY  

4

ˆ
pY  

5

ˆ
pY  

6

ˆ
pY  

ˆ
ratioY  

123.5388 123.5473 123.541 123.5413 123.548 123.5429 

1Ŷ  
196.1037 196.1172 196.1073 196.1077 196.1183 196.1104 

2Ŷ  
195.964 195.9775 195.9675 195.968 195.9786 195.9706 

3Ŷ  
194.9169 194.9303 194.9205 194.9209 194.9314 194.9235 

4Ŷ  
196.1218 196.1353 196.1253 196.1257 196.1364 196.1284 

5Ŷ  
194.3027 194.316 194.3062 194.3066 194.3171 194.3093 

6Ŷ  
133.3138 133.323 133.3162 133.3165 133.3237 133.3183 

7Ŷ  
117.3681 117.3761 117.3702 117.3705 117.3768 117.372 

8Ŷ  
130.4511 130.46 130.4534 130.4537 130.4608 130.4555 

9Ŷ  
129.963 129.972 129.9654 129.9657 129.9727 129.9674 

10Ŷ  
115.0012 115.0091 115.0033 115.0036 115.0098 115.0051 

11Ŷ  
127.2119 127.2206 127.2142 127.2144 127.2213 127.2162 

Table 4: PRE of the Proposed Estimators and existing Estimators for Population II 

 
1

ˆ
pY  

2

ˆ
pY  

3

ˆ
pY  

4

ˆ
pY  

5

ˆ
pY  

6

ˆ
pY  

ˆ
ratioY  

119.3023 119.3073 119.3043 119.3096 119.3096 119.3096 

1Ŷ  
188.3471 188.355 188.3503 188.3586 188.3586 188.3586 

2Ŷ  
188.1999 188.2078 188.2031 188.2114 188.2114 188.2114 

3Ŷ  
187.3793 187.3872 187.3825 187.3908 187.3908 187.3908 

4Ŷ  
184.9378 184.9455 184.9409 184.9491 184.9491 184.9491 

5Ŷ  
188.5089 188.5168 188.5121 188.5205 188.5205 188.5205 

6Ŷ  
127.5629 127.5682 127.5651 127.5707 127.5707 127.5707 

7Ŷ  
115.498 115.5028 115.4999 115.505 115.505 115.505 
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8Ŷ  
123.8197 123.8249 123.8218 123.8273 123.8273 123.8273 

9Ŷ  
101.1036 101.1078 101.1053 101.1098 101.1098 101.1098 

10Ŷ  
100.3916 100.3958 100.3933 100.3978 100.3978 100.3978 

11Ŷ  
100.8297 100.8339 100.8314 100.8358 100.8358 100.8358 

 

3. RESULT AND DISCUSSION 

Six new estimators for estimating population mean are proposed in the study by inculcating known values of population parameters of 

the auxiliary information. Real life populations were used to show the effect or performance of the proposed estimators over ratio and 

existing estimators. The features of the proposed estimators i.e. the mean square errors (MSE), constant and bias are 

established and compared to other estimators. 

 

4. CONCLUSION 

Going by the results in tables 2, 3, and 4, it shown and confirmed  the proposed estimators are more efficiency and effectiveness than 

other existing estimators, due to the fact that they have the minimum mean square error (MSE) and the higher 

percentage relative error (PRE). Based on these qualifies possessed by the proposed estimators, therefore, we 

recommend its use in practical applications to estimate or calculate the population mean. 
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Abstract- The issue of service delivery is becoming a global 

concern that demands continuous reform to fit the turbulent 

environment and changing customer needs. The purpose of this 

study was therefore to assess customer satisfaction on service 

delivery of selected public service organizations in Dire Dawa city 

Administration. The study employed the cross-sectional field 

survey method since relevant data were collected via at one point 

in time at public service organizations by distributing 

questionnaires to customers. A sample of 870 customers and 206 

employees were randomly selected as study respondents in which 

In combination of a mixed research design was employed to 

quench the objectives of the study.  Descriptive statistics, 

Spearman’s correlation, mean values, frequency distribution and 

percentages were used to analyze the responses of respondents. 

The results of the study indicated that the five service delivery 

dimensions and customer satisfaction were positively correlated; 

the general level of customer satisfaction and the service delivery 

dimensions were moderate.  The  major challenges in service 

delivery such as lack of service mentality and deterioration of 

employees’ motivation, prevalence of corruption and rent seeking 

activities and behavior, absence of regular consultation with 

customers and stakeholders, lack of cooperation and integration 

among stakeholders, insufficient skilled man power, shortages of 

equipment and machineries, inefficient and inappropriate 

grievance handling systems, lack of revision of existing rules and 

regulations on timely basis, inability/under capacity of the middle 

managers to monitor and manage employees, and discrepancy 

between supply and demand were thoroughly identified. Finally, 

based on the analysis and conclusions, possible recommendations 

were suggested for alleviating the major challenges of service 

delivery processes in the study area. 

 

Index Terms- Customer Satisfaction, Dire Dawa Administration, 

Public Service Organizations, Service Delivery 

 

I. INTRODUCTION 

1.1.    Background of the study 

he issue of service delivery is becoming a global concern that 

demands continuous reform to fit the dynamic environment and 

changing customer needs. Efficient and effective services delivery 

is now a prominent agenda of most countries including Ethiopia. 

The Ethiopian People’s Revolutionary Democratic Front 

(EPRDF) has been taking different reform measures in the 

political, economic and social spheres. It has also taken 

comprehensive measures to restructure the civil service, one of 

which is the civil service reform. In the early 1990s, the 

government launched Civil Service Reform Program (CSRP). The 

reform has included five sub-programs, one of which is the service 

delivery and quality of service sub-program. The program is under 

the responsibility of the Office of the Prime Minister and is 

designed to improve the quality of service provided by public 

sector employees and includes the establishment of a complaint-

handling mechanism. The program would have made civil service 

institutions follow an appropriate and improved system of service 

delivery so as to give service to the public in an effective, efficient, 

transparent and impartial manner. The employees of the civil 

service institutions have the responsibility and obligation to 

provide quality service to the public fairly, equitably, honestly, 

efficiently and effectively (Paulos, 2001).  

          Most of the civil service institutions in our country lack 

appropriate customer service policies, the institutional capacity 

and resources to cope with customer service challenges. Despite 

the efforts made by the Ethiopian government, the implementation 

of the civil service reform regarding the service delivery has faced 

many challenges. According to Yosef (2011) and Zerihun (2014), 

lack of cooperation from staff (since the reform is viewed as 

downsizing the work force), inadequate staff training and 

development, lack of enthusiasms and interest, lack of top 

management support, lack of motivation and communication of 

the vision and inadequate commitment to reform, lack of visionary 

leadership, and unclear accountability relationship between public 

service providers were the main challenges. These challenges may 

affect customers’ satisfaction.  

          Currently, customer satisfaction has become a subject of 

great interest to organizations and researchers. Customer 

satisfaction is the individual’s perception of the performance of 

the-product or service in relation to his or her expectations. The 

concept of customer satisfaction is a function of customer 

expectations. A customer whose experience falls below 

expectations will be dissatisfied. And customers whose 

expectations are exceeded will be very satisfied or delighted 

(Schiffman and Kanuk, 2005). Recently, the government of 

Ethiopia has started introducing new ways of doing business under 

the civil service reform program to enhance the institutional 

T 
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capacity of the public service organizations. Following this 

initiative, nearly all public service organizations in Dire Dawa 

administration have implemented the reform program using 

Business Process Reengineering (BPR), Balanced Score Card 

(BSC), and other reform management tools, and complaint 

management system to enhance the service quality by reducing the 

negative effects of customer dissatisfaction. The city 

administration has been implementing the Business Process 

Reengineering for the last seven years. Besides, the public service 

organizations are attempting to provide services in accordance 

with the perceived standards set in their respective citizens’ 

charter documents. However, it is observed that lack of customer 

satisfaction is one of the most important problems. The demand 

for effective and efficient delivery of services requires 

fundamental change involving both institutional and cultural 

changes. Hence, measuring the level of satisfaction provides an 

indication of how successful organizations are at providing 

services, and is taken as effective outcome measure. This study 

therefore aims to assess customer satisfaction on the service 

delivery of public service organizations in Dire Dawa 

Administration. 

 

1.2. Statement of the problem  

          The problem of this research is induced by the need to 

empirically measure customer satisfaction on service delivery of 

selected public service organizations in Dire Dawa 

Administration. According to Benjamin (2012), public service 

organizations exist to provide services to the citizens, the private 

sector and other institutions. It is a well-known fact that service 

delivery by public service organizations is inundated with several 

challenges. Mohammed et al (2010), sited in Benjamin (2012), 

stated that public service organizations agree that customer service 

is one of the most important vital factors that contribute to the 

establishment of reputation and credibility among the public. They 

also argued that the public- complaint of long queues, poor service 

delivery and insufficient physical facilities might affect the image 

and level of service quality in the public sector Despite the efforts 

made by the government of Ethiopian, the service delivery and 

grievance handling system of most of the public service 

organizations are not in a position to fully satisfy large number of 

customers. Problems have been observed in delivering services to 

the public in a manner that is satisfying customers. According to 

Yoseph (2011), one of the major problems in the civil service 

institutions of Ethiopia was low service delivery systems which 

could lead to low efficiency of service delivery.  

          Several researches have been conducted on the subject 

matter; however, most of them were focusing on private sectors 

such as insurance, hotel, bank and the like (Akalu, 2015; Ibraheem 

and Chinonso, 2015; Jayaraman et al, 2010). Few are studied on 

public service organizations like, Social Security Agency and 

Document Authentication and Registration Office, Customer 

Satisfaction in Land Delivery Service a case study of Bishoftu 

Town Administration, Service Delivery and Customer 

Satisfaction: the Case of Ethiopian Electric Power Corporation 

Eastern Addis Ababa Region Customer Service Centers, (Desta, 

2008; Mohammed, 2008; Zeritu, 2010).  

          Moreover, as far as the researchers’ knowledge is 

concerned, there is no study so far conducted to investigate the 

state of customer satisfaction on service delivery of public service 

organizations in Dire Dawa Administration. Therefore, this 

research was conducted to assess customer satisfaction perception 

towards service delivery in selected public service organizations 

in Dire Dawa city Administration. 

 

1.3. Objectives of the Study  

          The main objective of the study was customer perception 

towards service delivery in selected public service organizations 

of Dire Dawa Administration.  

 

Specific Objectives of the Study  
The study also tried to achieve the following specific objectives:  

          1. To measure the level of customer satisfaction of selected 

public service organizations in Dire Dawa city Administration  

          2. To assess the service delivery process of public service 

organizations in terms of service delivery dimension (Assurance, 

Reliability, Tangibility, Empathy, and Responsiveness)  

          3. To examine the relationship between service delivery 

dimension and customer satisfaction.  

          4. To find out major problems that exists in the service 

delivery process of public service organizations  

 

II. REVIEW OF RELATED LITERATURE REVIEW 

          Public service delivery is the most important element of 

NPM driven PSRs. Akalu (2015) stated that among the factors that 

caused the first and second generation of reforms in developing 

countries to fail was the lack of emphasis on public service 

delivery. Yonatan (2010) also stated the major failure of the first 

generation reform of 1980s and 1990s was to focus merely on 

reforms in the organization rather than on public service delivery, 

due to the pressure of crisis and structural adjustments. The third 

generation reforms emphasized on public service delivery based 

on the lessons learnt from the previous reforms. PSRs that fail to 

emphasize on public service delivery are unlikely to be successful. 

The meaning and related concepts of public services are discussed 

briefly as follows (Mintesnot, 2016). Public services is a term 

usually employed to mean services provided by the government to 

the citizens either directly (through the public sector) or indirectly 

by financing the private provision of the services, and it is 

associated with a social consensus (usually expressed through 

democratic elections) that certain services should be available to 

all, regardless of their income (Rida et al., 2012). According to 

Zertu (2010), for service organization or service provider, 

satisfying or fulfilling the expectation of its customer is one of the 

major goals. It is stated in the article of Joan and Joseph, (2002) 

that for service providers, their main task is to reduce the mismatch 

or gap between what the organization planned to provide and what 

the end users (customers) are expecting to benefit from the service 

they have been offered. 

          The SERVQUAL model was first introduced by 

Parasuraman and colleagues in 1985 in the United States. Since its 

inception SERVQUAL has become a popular method for 

measuring service quality (Saunders et al., 2009). It involves 

measuring both customer perceptions and expectations of service 

along key service quality dimensions. It was concluded that 

SERVQUAL is the best model to measure service quality in the 

public service (Tessa et al., 2011). Moreover, the SERQUAL 

(Parasuraman, 1988) approach has been the most popular method 
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for choosing because it is quite complete measure for all service 

organizations. Therefore, this research bears on these conclusions 

and adopts SERVQUAL model to assess the customer satisfaction 

on service delivery of public service organizations in Dire Dawa 

Administration. 

          The study conducted by parasuraman et al, (1985) resenting 

the five-dimensions of SERVQUAL on quality of service 

provided by the clinic at the University of Houston Health Center. 

Patients were found to be generally dissatisfied with the five 

dimensions of SERVQUAL. The highest dissatisfaction was felt 

with assurance. On the other hand, tangibles and empathy 

exhibited the lowest levels of dissatisfaction.  Using the 

SERVQUAL approach, Minazzi (2008) carried out a study to 

assess customer satisfaction within the public sector across a range 

of Scottish Councils services. In the library service, the analysis of 

gap scores revealed that tangibles and reliability had negative gaps 

which indicate that customer expectations were not met. On the 

other hand, responsiveness and assurance were positive implying 

that customer expectations were actually exceeded by the service 

provided. The research conducted by Rida, et al (2012), on the 

influence of service quality and corporate image on customer 

satisfaction among university students in Kenya revealed four 

dimensions of service quality as human elements reliability, 

service blue print, human element responsiveness and non-human 

elements. The four dimensions had Eigen values greater 1 and 

Cronbach’s alpha greater than 0.700, they were considered 

adequate and reliable in explaining variations in customer 

satisfaction. Human elements reliability with a Cronbach’s alpha 

of 0.931 and corporate image with Cronbach’s alpha of 0.909, had 

the greatest influence on customer satisfaction. The study 

established the existence of a significant difference in the 

dimensions of service quality that influence customer satisfaction 

between public and private university students along the four 

service quality dimensions. A statistically significant relationship 

was established between service quality and customer satisfaction. 

The relationship between service quality and corporate image was 

statistically significant. Further findings revealed that a 

statistically significant relationship existed between corporate 

image and customer satisfaction. 

 

III. METHODS AND MATERIALS   

3.1. Research Design and strategy 

          The study employed the cross-sectional field survey method 

to assess the level of customer satisfaction on service delivery of 

public service organizations based on respondents’ attitudes. In 

cross-sectional field survey method, relevant data were collected 

at one point in time at public service organizations by distributing 

questionnaires to customers. In this method, independent and 

dependent variables were measured at the same point in time using 

a single questionnaire. Along with the cross sectional nature of this 

study, the study employed descriptive research method to analyze 

the data collected from customers. This method enabled the 

researchers to describe the existing situation under study. It was 

used to describe the service quality dimensions that would lead to 

customer satisfaction. It was also used for detail description of the 

findings displayed in tables and charts as well as for developing 

inferences on the level of customer satisfaction on service delivery 

of public service organizations. Moreover, the study used 

explanatory study design, to explain, understand and control the 

relationship between variables. 

          In order to acquire the best results, the researchers used the 

way of triangulation. A combination of both qualitative and 

quantitative method was employed in this research. The 

researchers believed that using these two methods simultaneously 

enabled them to tackle the research problem under study. Mixing 

different methods can strengthen a study; it would be a great 

advantage when the findings of one were corroborated by the 

other. Therefore, quantitative approaches have been used for the 

data collected from respondents through questionnaire. To provide 

a more complete picture of evaluation, the study also applied 

qualitative approaches for the data gathered from interviews and 

secondary sources. 

 

3.2. Sampling Technique and Sample Size  
          The researchers selected seven public service institutions 

using purposive sampling technique. These institutions were: 

Revenue Authority, Water and Sewage Authority, Land 

Development and Management Bureau, Dilchora Referral 

Hospital, Dire Dawa First Instance Court, Ethiopian Electric 

Utility, and Kebele 06 Administration. The selection of these 

institutions was on the basis of some criteria like high number of 

customers, large budget allocation, and their importance in the 

social and economic setting of the city administration. Besides, 

Kebele 06 Administration was selected because it was the one to 

implement reform programs for the first time among others. 

          The target population of the study was the total number of 

customers who have accessed services in the selected seven public 

service institutions from July 2015 to 2016 in Dire Dawa 

Administration. The total population of these customers was about 

27,458. This figure was computed by summing up the estimated 

average number of monthly customers of the selected public 

service institutions, except for Dilchora Referral Hospital whose 

estimated average number of customers was taken on a daily basis 

for sample size determination. The other target population was the 

employees of the selected public service institutions. These were 

experts or officers who have direct or frequent contact with the 

customers. The total population of these employees was 529. The 

choice of past customers/clients was informed by the fact that 

satisfaction with the service delivery can properly be assessed 

after one has fully or to a greater extent experienced the service. 

In effect, care was taken not to select very old or past clients as 

memories of their experiences might have been faded.  

          The total population of customers and employees from the 

selected public service institutions were 27,458 and 529 

respectively. A sample of 870 customers and 206 employees were 

taken based on the minimum precision (0.01). The study used 

systematic random sampling methods to select customer and 

employee respondents. Moreover, Purposive sampling technique 

was used to select heads of the institutions and/or core process 

owners for interview. They were those who sometimes interacted 

with the customers and as such had some in-depth knowledge and 

better understanding about the concerns and needs of the 

customers. The total population of these informants was seven, 

and all of them were selected for interviewing as the population 

was not large. 
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3.3. Method of Data Collection  

          Data for this study were collected through Document 

review, Structured Questionnaires, Semi-structured interviews. 

Documentation involves collecting information and data from 

existing surveys, reports, journals and any relevant publications. 

The Structured Questionnaire which was consisting of 26 items 

was primarily developed in Amharic language version to make it 

easily understandable by respondents and then converted into 

English language for analysis purpose.  

          Both open ended and close ended questions were designed 

to collect quantitative data. The questionnaire had two major parts. 

The first part was about the demographic characteristics of 

respondents. The second part was designed to measure the service 

delivery processes of the selected public service organizations by 

using the SERVQUAL model as proposed by Parasuraman et al 

(1988), comprising five components of service quality. The 

components were Empathy, Responsiveness, Assurance, 

Tangibility, and Reliability.The researchers used a five-point 

Likert scales, representing a range of attitudes from strongly 

disagree (1) to strongly agree (5), to measure the variables. The 

dimensions of service quality delivery (independent variables) 

were measured using the SERVQUAL model, whereas the 

customer satisfaction (dependent variables) were measured using 

a single scale item which comprised a range of scales from very 

low (1) to very high (5). Semi-structured interviews were also 

conducted using interview guide with the selected key informants 

to obtain more detailed information, in such a way that the 

researchers probed by raising some related questions for further 

explanation. This was intended to get further information which 

could answer the research questions. 

 

3.4. Data Analysis and Presentation  

          Descriptive statistics, Spearman’s correlation, mean values, 

frequency distribution and percentages were used to analyze the 

responses of respondents. Presentation devices such as tables, 

graphs, and charts were also used to analyze and present the 

results. Qualitative analysis was done by narrating the views and 

themes based on the research objectives, research questions and 

the issues discussed. 

IV. RESULTS AND DISCUSSION  

4.1. Level of Satisfaction  

4.1.1. Level of Customer Satisfaction  

          Customer satisfaction is the degree to which customer 

perceives that an individual, firm or organization has effectively 

provided a product or service that meets the customer’s needs in 

the context in which the customer is aware of and / or using the 

product or service (Cengiz, 2010). Accordingly, all 831 customer 

respondents were asked to assess their overall level of satisfaction 

with the ongoing services in the selected public service 

organizations in terms of showing their levels of agreement and 

disagreement using 5 category Likert-scale (1 very low to 5 very 

high). The following Pie Chart illustrated the responses of sample 

respondents. 

 

 

 

 

 

Figure 4.1.: Overall Satisfaction Score of Customers 

 

 
 

          Figure 4.1 presented data about overall satisfaction levels of 

customers with the services they get from the selected public 

service organizations of Dire Dawa Administration. As it can be 

seen from responses of respondents, 8.42 %, 21.06 %, 27.80 %, 

31.05 % and 11.67 % respondents expressed their level of 

satisfaction as very low, low, medium, high and very high 

respectively.  This implies that, majority (70 %) of sample 

respondents had moderate and above satisfaction level with the 

service delivery statuses of the selected public service 

organizations. In contrast, about 30 % of respondents reported low 

level of satisfaction.  

 

4.1.2. Level of Employee Satisfaction  

 

          Similarly, Employees responses about overall satisfaction 

on service delivery of their respective institution were presented 

in table 4.1 below   

 

Table 4.1: Employee`s perception on Overall satisfaction level 

 

Item Frequency Valid Percent 

Low 23 12.8 

Medium 45 25.1 

High 85 47.5 

very high 26 14.5 

Total 179 100.0 

 

          As indicated in table 4.1 above, Employees rated the overall 

satisfaction level on service delivery as very low (0%), low 

(12.8%), medium (25.1%), high (47.5%) and very high 

(14.5%).This implies that, majority (62 %) of respondents had 

rated satisfaction level of the service delivery as high.Only about 

12.8 % of respondents reported low level of satisfaction.  

 

 

 

 

 

8.42%
21.06%

27.80%

31.05%

11.67%

very low

low

medium

high

very high
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Table 4.2: General Customer Satisfaction by Service delivery 

Dimensions 

 

Item Mean 
Std. 

Deviation 
N 

General 

Satisfaction  

3.16 1.14 824 

Empathy 3.63 1.21 824 

Responsivenes

s 

3.24 1.32 824 

Assurance 3.49 1.17 824 

Tangibility 3.37 1.17 824 

Reliability 3.22 1.27 824 

 

          To support the above results, mean scores (where scores 

approached to 1 indicates the worst (minimum) score while scores 

approached to 5 shows best (maximum) satisfaction level) were 

computed. Accordingly, the mean scores of average satisfaction 

computed from the five dimensions-Empathy, Responsiveness, 

Assurance, Tangibility, and Reliability- and general satisfaction 

were 3.42 and 3.16 respectively. The average satisfaction has 

greater mean score than that of the overall satisfaction. These 

results indicated that mean score was better when it was asked in 

a disaggregated manner than asking in a question directly.  

In conclusion, the general customer satisfaction mean scores in the 

administration for all dimensions showed moderate. More 

specifically, Empathy, Responsiveness, Assurance, Tangibility, 

and Reliability accounted for average scores of 3.63, 3.24, 3.49, 

3.37, and 3.22 respectively. 

 

Table 4.3: General Customer Satisfaction Level by 

Organizations 

 

Name 

of the 

Institu

tion 

General/Overall 

Satisfaction (%) 
Mean Score 

Total 
ve

ry 

lo

w 

lo

w 

m

ed 

hig

h 

ver

y 

hig

h 

Gen. 

Sat 

mean 

Gen. 

Sat 

Std. 

Dev 

Land 26 2

5 

14 26 9 2.65 1.34 84 

Reven

ue  

6 1

4 

21 38 21 3.53 1.15 109 

Water 5 1

3 

27 38 17 3.50 1.07 150 

Court 5 2

8 

24 34 9 3.14 1.08 100 

Dilcho

ra 

0 1

6 

37 43 4 3.34 0.79 148 

Kebel

e06 

0 4 27 37 32 3.98 0.87 49 

EEU 15 3

4 

33 13 5 2.58 1.05 191 

Total 831 

Source: Field Survey, 2016 

 

          The table 4.6 above shows that the disaggregated customer 

satisfaction scores for each selected organization.  Out of 84 

respondents of Land Development and Management Bureau 

Overall Customer Satisfaction Level scores 26%, 25%, 14%, 26% 

and 9% are very low, low, medium, high and very high 

respectively. This implies 51% of the respondents have below 

moderate satisfaction level.  Similarly, out of 191 respondents of 

EEU`s Overall Customer Satisfaction Level scores 15%, 34%, 

33%, 13% and 5% were responded as very low, low, medium, high 

and very high respectively. This implies 49% of the respondents 

have below moderate satisfaction level, whereas 51 % of the 

respondents have moderate and above satisfaction level with the 

services they get from a given organization.  

          This result is supported by the calculated mean scores of 

both organizations, namely Land Development and Management 

Bureau and EEU, with mean scores of 2.76 and 2.96 respectively. 

This implies that both organizations have below moderate 

satisfaction level. 

          On the other hand, the remaining organizations such as 

Revenue Authority, Water and Sewerage Authority, First Instance 

Court, Dilchora Hospital and Kebele 06 Administration have 

average mean scores of 3.84, 3.79, 3.39, 3.52 and 4.26 

respectively. This shows that the satisfaction level of these 

organizations were moderate and above.  

 

Table 4.4: General Employees Satisfaction Level by 

Organizations 

  

Nam

e of 

the 

Instit

ution 

General/Overall 

Satisfaction (%) 

Mean 

Score 

Total 
v

er

y 

lo

w 

lo

w 

m

e

d 

hig

h 

ve

ry 

hi

gh 

Gen

. Sat 

mea

n 

Ge

n. 

Sat 

Std. 

De

v 

Land 0 7.

1

4 

3

5.

7

1 

57.

14 

0 3.50 0.6

5 

15 

Reve

nue  

0 0 1

0.

7

1 

57.

14 

32

.1

4 

4.21 0.6

3 

29 

Wate

r 

0 1

3.

3 

1

3.

3 

66.

67 

6.

67 

3.67 0.8

0 

33 

Court 0 1

8.

1

8 

2

7.

2

7 

27.

27 

27

.2

7 

3.64 1.1

2 

11 

Dilch

ora 

0 2

0.

3

7.

35.

48 

6.

45 

3.27 0.8

7 

68 
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9

7 

1

0 

Kebe

le06 

0 0 8.

3

3 

58.

33 

33

.3

3 

4.25 0.6

2 

12 

EEU 0 2

3.

0

8 

3

0.

7

7 

38.

46 

7.

69 

3.64 0.9

5 

22 

Total 190 

 

          Table 4.4 above showed that employees responses about 

general satisfaction level on service delivery of the selected 

institutions were 3.50, 4.21, 3.67, 3.64, 3.27, 4.25 and 3.64 for 

Land Development and Management Bureau, Revenue Authority, 

Water and Sewerage Authority, First Instance Court, Dilchora 

Hospital, Kebele 06 Administration and EEU respectively. This 

implies that the responses of employees in all the selected 

institutions indicated that the general level of customer satisfaction 

on service delivery were moderate and above unlike that of 

customers. Finally, reliability includes keeping promise, free from 

corruption and rent seeking, accessibility of service, provision of 

services as per standards and fair service provision.  

          The aggregated mean scores of service delivery 

measurement dimensions of selected public service organizations 

in Dire Dawa Administration. Accordingly, Empathy has the 

highest mean score of 3.54, followed by Assurance, Tangibility 

and Responsiveness with mean scores of 3.44, 3.32 and 3.21 

respectively. The least important dimension according to the 

finding is Reliability with a mean score of 3.19. These findings 

indicate that the composite mean scores are all less than 4 for each 

service measurement dimension and yet the maximum possible 

score is 5. The mean composite scores are above average but less 

than the mean maximum score. The findings of the study indicate 

that currently the service delivery standard as evaluated by the 

customers found to be moderate. The result also indicated further 

that customers viewed empathy to play a key role in determining 

the standards of service received whereas Reliability plays a least 

role. On the other hand, the employees’ responses on the average 

mean score of service delivery dimensions for the selected 

organizations. Empathy has still the highest mean score of 4.28 

and assurance with a mean score of 4.20, followed by 

responsiveness, reliability, and tangibility with mean scores of 3.9, 

3.83, and 3.67 respectively.   

 

4.2. Major Challenges that prevailed in the Service 

Delivery Process of Public Service Organizations 

 

           The major challenges in service delivery of Dire Dawa 

Administration obtained from customers, employees, KII, and 

content analysis were: 

 

 Lack of skilled and experienced leadership, 

instability of officials, inability to lead and make 

decisions strategically, frequent meetings on 

working hours, lack of timely response and 

keeping appointments to provide services, 

inconsistent follow up and monitoring, absence 

of regular consultation with customers and 

stakeholders, prevalence of corruption and rent 

seeking activities and behavior, turnover, 

inadequate technical capacity and skills, lack of 

motivation and  service mentality, unethical 

behavior, lack of empowerment and problem 

solving capacity were the major challenges.  

 

 Lack of customer oriented services, ineffective 

automation, absence of timely revision of rules and 

regulations; frequent interruption of networks and 

electric power, lack of cooperation and integration 

among stakeholders, inefficient and inappropriate 

grievance handling systems in place.  

 Lack of equipments and machineries, inaccessibility of 

selling registration machines, inadequate medical 

facilities, inadequate supply and dalliance of Meters, 

Fuses and Poles.  

 Inappropriate referral system and overflow of customers 

out of catchment area, inadequate production and selling 

premises for micro and small enterprises, absence of 

decentralization of land services at kebele level, 

mismatch  between demand and supply in water, health 

and electric services, as well as the structural and local 

development plans were among the major challenges.  

 The pre-determined service delivery procedure, 

standards and change management tools lack working 

and implementation manuals; and different formats to put 

them into effect. In addition, absence of conducting 

customer satisfaction surveys scientifically.  

 

4.3. Correlation Analysis Results 

          Researchers calculated Spearman’s Correlation to check 

whether the aggregate levels of satisfaction are significantly 

correlated with the five dimensions of service delivery scores. As 

it can be presented in table 4.5 the correlation results indicated that 

there is significant relationship among all variables. In other 

words, the result shows that there is significant and positive 

relationship between customer satisfaction and the five service 

delivery dimensions (Empathy, Responsiveness, Assurance, 

Tangibility and Reliability). From this, one can conclude that 

service delivery dimensions are positively correlated with 

customer satisfaction, implying that they are dominant 

components/attributes to measure customer satisfaction.  
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Table 4.5: The Spearman’s correlation coefficients of the service delivery dimensions and general customer satisfaction 

 

 

 

V. CONCLUSIONS AND RECOMMENDATIONS  

           The general objective of the study was to assess the 

customer satisfaction on service delivery of public organizations 

in Dire Dawa Administration. The study used the five service 

delivery elements assurance, reliability; tangibility, empathy, and 

responsiveness to measure customer satisfaction and service 

delivery. The inferential statistics result indicated that the service 

delivery dimensions and customer satisfaction have positive 

correlation, depicting that the service delivery dimensions were 

found appropriate attributes for measuring customer satisfaction.  

           The study concluded that the quantitative results of the 

general level of customer satisfaction and the service delivery 

dimensions were moderate. However, the position deduced from 

qualitative result depicted that there were major challenges in 

service delivery such as lack of skilled and experienced leadership, 

inability to lead and make decisions strategically, inconsistent 

follow up and monitoring, absence of regular consultation with 

customers and stakeholders, prevalence of corruption and rent 

seeking activities and behavior, lack of motivation and service 

mentality, ineffective automation, absence of timely revision of 

rules and regulations; lack of cooperation and integration among 

stakeholders, inefficient and inappropriate grievance handling 

systems, mismatch between demand and supply in water, health 

and electric services, and absence of conducting customer 

satisfaction surveys scientifically were found to be the major 

challenges in service delivery of the administration.  So, public 

service institutions should give due attention to the following 

issues:  

           As observed from the results of study, the general level of 

customer satisfaction in the administration is moderate, and this 

means higher officials should give due emphasis for and work on 

the service delivery dimensions to achieve maximum level of 

satisfaction. Furthermore, the disaggregated results on the level of 

customer satisfaction particularly in Land Development and 

Management, and Ethiopian Electric Utility are found below 

average, and hence the officials of these organizations should exert 

more efforts to enhance their customer satisfaction levels by 

establishing customer service representative units which are 

responsible for conducting periodic customer satisfaction surveys, 

monitoring the service delivery processes whether services are 

rendered as per the set standards or not, handling customers’ 

complaints, analyzing customers’ suggestions and opinions and 

thereby generating alternative solutions; by empowering 

employees through the arrangement of various training programs 

on customer handling, code of conduct, and technical skills. 

           As indicated in the result, the mean score value are 

moderate for all service delivery dimensions but with the lowest 

value for responsiveness and reliability dimension. Thus in the 

administration the service delivery process requires great attention 

from administration and organizational top officials, and it will 

need to establish a customer handling units in each organization 

that facilitates customers service delivery in accordance with the 

needs of customers with particular responsibility  

           The inferential statistics results of the study showed that the 

five service delivery dimensions and customer satisfaction are 

positively correlated. This means the officials of the organizations 

should focus and work hard on the attributes of these service 

delivery dimensions to enhance their respective customer 

satisfaction.  

The Administration should strive to solve the major bottlenecks in 

service delivery of each particular organization  that are identified 

in the study by giving priority based on the urgency of the problem 

and its impact on customer satisfaction especially problems related 

to input and staffing appropriate employees. 

           The Administration should design and implement 

continuous human resource development programs like short and 

middle term training programs; rewarding system, strengthen the 

implementation of code of conduct, anti-corruption and rent 

seeking mitigation strategies to alleviate the prevailing corruption 

and rent seeking practices, unethical behavior; and to improve 

service mentality.  

           The Administration should appoint capable and well 

qualified leaders at all levels by considering the specific nature of 

the organizations, and should set a minimum requirement for 

appointing leaders and organize gap based consistent capacity 

building programs. 

           The Administration should design and implement an 

intentional and collective approach to organize and lead all service 

delivery system to address public problems through building 

shared knowledge, designing communicable and innovative 

solutions, and forging consequential change.  

 

 

Correlations 

Model General 

Satisfaction  

Empathy Responsive

ness 

Assurance Tangibilit

y 

Reliability 

General  

Satisfaction 

Correlation 

Coefficient 

 

1.000 .688** .727** .706** .690** .768** 

Empathy .688** 1.000 .728** .715** .654** .697** 

Responsiveness .727** .728** 1.000 .750** .701** .786** 

Assurance .706** .715** .750** 1.000 .715** .779** 

Tangibility .690** .654** .701** .715** 1.000 .774** 

Reliability .768** .697** .786** .779** .774** 1.000 

**. Correlation is significant at the 0.01 level (2-tailed). 
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Abstract- The study was carried out to determine the level of 

pollution, by selected metals Cr, Cu, Fe, Pb and Zn  in soil samples 

collected from bank of River Yobe, Nigeria were bank of the river 

is used as dumping site while the other part is used as farmlands. 

The samples were collected from four different locations and were 

analyzed for soil nutrients, heavy metals and pollution indices.  

The nutrient concentrations in this study showed that the soil 

samples had low (< 100 kg/ Acre) levels of nitrogen. Also 

phosphorous levels in sites P1 and P3 were found to be low in 

concentrations while medium (100-200 kg/ Acre) levels were 

registered in sites P2 and P4. High (> 200 kg/Acre) level of 

potassium level was recorded in the sampling sites. The 

concentrations of Cr, Cu, Fe and Pb in the soil samples were found 

to be above the WHO permissible limits. The contamination factor 

and geoaccumulation index in all the sampling sites indicated low 

to moderately contamination level. The findings of this research 

work proved that the samples collected were polluted by the 

metals under study. 

 

Index Terms- Dumpsite, Heavy Metal, Pollution, River water. 

 

I. INTRODUCTION 

nvironmental problems posed by solid waste range from 

health hazards, soil and water pollution, repulsive sight and 

offensive odour (Safiuddin et al., 2011). The resultant effect of 

these is the degradation of environmental quality. Alimba et al. 

(2006) explained that dumpsites are usually located within the 

vicinity of living communities and wetlands. These dumpsites are 

often not lined nor basement prepared for selective adsorption of 

toxic substances.  

        Udosen et al. (2006) deduced that waste dumpsites can 

transfer significant levels of toxic and persistent metals into the 

soil environment. Moreover, Helmenstine (2014) realised that the 

decay of these solid wastes releases substances that can affect the 

soil nutrients content, increase the concentration of heavy metals 

in the soil, altering the natural balance of nutrients available for 

plant growth and development thereby affecting species diversity 

and agricultural productions.  

        Biswas et al. (2010) explained that heavy metal content of 

soils is a critical measurement for assessing the risks of refuse 

dumpsites. Since these contaminants affect the environmental 

qualities in and around such open dumpsites, monitoring of soil 

qualities especially heavy metal content in dumpsite becomes 

necessary which can facilitate to recommend suitable remedial 

measures. 

        Soil is a vital resource for sustaining two human needs of 

quality food supply and quality environment (Idris, 2015). Heavy 

metal pollution in soils refers to cases where the quantities of the 

elements in soils are higher than maximum allowable 

concentrations and this is potentially harmful to biological life at 

such locations (Adeleken and Abegunde, 2011). 

        Heavy metal concentrations in soil are associated with 

biological and geochemical cycles and are influenced by 

anthropogenic activities such as agricultural practices, industrial 

activities and waste disposal methods (Jing et al., 2018). 

        A study by Sardar et al. (2013) observed the presence of large 

amounts of heavy metals in soil could also lead to the prevention 

of plants growth, uptake of nutrients, physiological and metabolic 

processes, chlorosis, and harm to root tips, minimized water and 

uptake of nutrients and impairment to enzymes. Wong et al. 

(2003) revealed that heavy metals are potentially toxic to crops, 

animals and humans when contaminated soils are used for crop 

production. Toxicity sets in when the heavy metal content in the 

soil exceeds natural background level (Dung et al., 2013). 

        Heavy metal in contaminated soil affects the ecosystem due 

to leaching into groundwater or when they are taken up by plants 

and animals, which results in great risks due to bioaccumulation 

(Bhagure and Mirgane, 2011).  

        Most of the studies show that the use of waste water 

contaminated with heavy metals for irrigation over long period of 

time increases the heavy metal contents of soils above the 

permissible limit. Ultimately, increasing the heavy metal content 

in soil also increases the uptake of heavy metals by plants 

depending upon the soil type, plant growth stages and plant 

species (Mushtaq & Khan, 2010).  

        The problem of solid waste management in Nigeria has 

become a complex issue as a result of high population growth, 

accelerated urbanization and industrialization (Aguwamba, 2003). 

It is estimated that each Nigerian generates about 0.85 kg of waste 

per day totalling about 119 million tons of municipal and industrial 

waste per annum (Ayatomuno, 2004; Cookey, 2008). The bank of 

river Yobe has been used as dumping site as well as farmlands for 

both raining and dry season farming. This study is targeted at 

determining the level of heavy metals and soil nutrients collected 

from the river bank in order to ascertain the soil quality for 

agricultural purposes.  

 

T 
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II. DESCRIPTION OF THE STUDY AREA 

        The Yobe River, also known as the Komadougou Yobe or 

the Komadougou Yobe (French: Komadougou Yobé), is 

a river in West Africa that flows into Lake 

Chad through Nigeria and Niger. Its tributaries include 

the Hadejia River, the Jama'are River and the Komadugu Gana 

River.  River Yobe is situated in the Sudan Sahel zone of the 

Northeast of Nigeria. It covers a total area of 148,000km2 and the 

river meets around Nguru-Gashua wetland area about 250km 

north of Damaturu, the Yobe State capital. The river is located in 

Gashua, Bade local government of Yobe State, the town lies near 

Nguru-Gashua wetland economic and ecological system (Badejo 

et al., 2017).  

 

III. SAMPLING DESIGN 

        A systematic sampling technique (equal probability method) 

was used in selecting the sampling sites. Soil samples were 

obtained from three purposively selected different locations across 

the river dumpsite where suburban farming are being practised. 

About 1.0 kg each of the soil samples and fallowed agricultural 

field soil sample (Control) were collected from the sampling 

locations, at a depth of 6.0 inches. The samples were gotten from 

four different locations including the control: near the dumpsite 

(river bank) P1, away from the dumpsite (50 m) P2, away from the 

dumpsite (> 100 m) P3 and the control (> 100 m away from P3) 

P4. The experimental design consist of 4 samples and 3 replicates.  

 

IV. SAMPLE ANALYSIS 

        The soil nutrients (NPK) were determined using standard 

operating procedure indicated in a soil testing kit while the Cr, Cu, 

Fe Pb and Zn were spectrophotometrically determined using a 

BUCK scientific AAS, Model 210VGP. 

 

V. DISCUSSION 

Table 1: Showed the nutrient in the soil samples. 

Nutrient P1 P2 P3 P4 

pH 6.00 ± 

0.25 

7.33 ± 

0.47 

7.70 ± 

1.05 

7.20 ± 

0.32 

Nitrogen L1 

2kg/Acre 

L1, 

2kg/Acre 

L1, 

2kg/Acre 

L1, 

2kg/Acre 

Phosphorou

s 

L1, 

2kg/Acre 

M1, 

11kg/Acr

e 

L2, 

8kg/Acre 

M1, 

11kg/Acr

e 

Potassium H2, 

25kg/Acr

e 

H2, 

25kg/Acr

e 

H2, 

25kg/Acr

e 

M2, 

18kg/Acr

e 

 

VI. NUTRIENT IN SOIL SAMPLES 

        Table 1 displays the results of pH, nitrogen, phosphorous and 

potassium in a soil sample collected from the four different 

locations around the dumpsite namely P1, P2, P3 and P4. Soil pH 

directly affects the life and growth of plants as it affects the 

availability of all nutrients in the soil. In this study, it was observed 

that the pH of the soil ranged between slightly acidic 6.00 and 

slightly above neutral 7.70. Furthermore, pH has being reported as 

a simple and direct measure of the overall chemical condition of 

the soil and at pH 6.5, nutrients available to plants from the soil 

are at their highest (Praveena and Rao, 2016). The solubility of 

nutrients in the soil has been reported to be correlated to pH. The 

pH levels in P1 were slightly acidic and this tends to have an 

increased micronutrient solubility and mobility as well as the 

increased heavy metal concentration in the soil (Ogbonna et al., 

2009). When compared to other research it is in concordance with 

the findings of Obianefo et al. (2017). 

        Nitrogen is an important building block of proteins, nucleic 

acids and other cellular constituents which are essential for all 

forms of life. Nitrogen is such an important key nutrient element 

for plants that it warrants careful management, and if mismanaged 

can lead to severe environmental problems (Kahl, 2004). The 

results obtained show that all the sampling points had low amount 

of nitrogen 2 kg/Acre. The amount of phosphorous in the soil were 

recorded to be low in sites P1 and P3 while sites P2 and P4 were 

recorded to be in medium range. In addition to this, the amount of 

phosphorous may increase in the soil as a result of the transport of 

leachate from the dumping site. The findings of the present study 

agreed with the moderate level of phosphorous obtained in the 

findings of Deshmukh and Aher (2017). Potassium is considered 

the second important macro element for soil and crop productivity. 

Hence, an excess of potassium is not harmful (Goswami and 

Sarma, 2008). Potassium content in the soil is due to the 

degradation of solid waste and it is one of the essential elements 

for healthy growth (Eddy et al., 2006). Except P4 which had 

medium level of potassium, all the other sampling points had high 

values of 25 kg/ Acre. The high level of these nutrient may be 

attributed to the composition of the wastes since the majority of 

the wastes come from a household with high organic matter 

content.  

Heavy metal concentrations in soil samples 
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Figure 1: Chromium concentrations obtained from the soil samples 

 

 
Figure 2: Copper concentrations obtained from the soil samples 
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Figure 3: Iron concentrations obtained from the soil samples. 

 

 
Figure 4: Lead concentrations obtained from the soil samples. 

 

0

50

100

150

200

250

P1 P2 P3 P4 WHO
Standard

184.94

248.05
233.97

142.89 150
m
g/
K
g

Iron

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

P1 P2 P3 P4 STD

1.06

1.2

1.55

0.7

0.03

m
g/
K
g

Lead

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p101113
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 5, May 2020              959 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.10.05.2020.p101113   www.ijsrp.org 

 
Figure 5: Zinc concentrations obtained from the soil at bank samples. 

 

        Figure 1-5 describes the concentration of heavy metals in soil 

samples. Except P4 which had chromium concentration of 1.58 ± 

0.02 mg/kg but all the other soil samples collected had the 

concentrations of chromium above the permitted limit of 3 mg/kg 

set by WHO. P1 had the highest value of 5.49 ± 0.13 mg/kg while 

P2 and P3 had 4.62 ± 0.05 and 3.88 ± 0.30 mg/kg respectively. 

The results followed the order of P1 > P2 > P3 > P4. The high 

levels of Cr in the soil samples may be attributed to domestic waste 

disposed around the farmlands. Normally, chromium toxicity is 

due to physical contact with contaminated dust or soil (Onakpa et 

al., 2018). 

         All the obtained results from the soil showed that the values 

of copper were above the WHO standard of 100 mg/kg, with P1 

having the highest concentration of 238.35 0.34 mg/kg and P4 

with the lowest concentration of 109.45 ± 1.39 mg/kg. P2 and P3 

had the values of 216.29 ± 3.82 and 122.54 ± 0.49 mg/kg 

respectively and the results followed the order of P1 > P2 > P3 > 

P4. The results obtained from this study were higher than 0.536 – 

1.504 mg/kg reported by Nazir et al. (2015), 7.692 – 15.309 mg/kg 

obtained by Nnaji and Igwe (2014) and 21.5 mg/kg reported by 

Tasrina et al. (2015). According to WHO standards the 

recommended limit of iron in soil is 150 mg/kg. Site P4 fell within 

the recommended limit but all the other soil samples collected 

were fells above the acceptable limit. The concentrations of iron 

in soil varied between 142.89 ± 0.02 to 248.05 ± 0.02 mg/kg with 

P2 having the highest value followed by P3 with 233.89 ± 0.01 

mg/kg while P1 had 184.95 ± 0.01 mg/kg and the lowest value was 

obtained from P4. The findings were in the order of P2 > P3 > P1 

> P4.The results were in agreement with 143.1 – 313.5 mg/kg 

obtained by Nazir et al. (2015). 

        The lead concentrations in soil samples were recorded to be 

between 0.70 ± 0.01 to 1.55 ± 0.02 mg/kg with P4 having the 

lowest value of 0.70 ± 0.01 mg/kg, P1 with 1.06 ± 0.00 mg/kg, P2 

with 1.20 ± 0.00 while P3 recorded the highest value of 1.55 ± 

0.02 mg/kg. From the results obtained the concentration of lead 

were found to be above the approved limit set by WHO. The 

findings of the present study agreed with 2.58 mg/kg obtained by 

Ripin et al. (2014), 2.312 – 7.047 mg/kg obtained by Nnaji and 

Igwe (2014) and 68.83 mg/kg reported by Tasrina et al. (2015). 

Lead as a soil contaminant is a widespread issue; it accumulates 

with age in bones aorta, and kidney, liver and spleen. The high 

level of lead in soil may not be unconnected with the dumpsite as 

materials that contained lead like batteries may leach into the soil 

and increases its level.   

        Zinc concentrations ranged from 242.75 ± 1.87 to 148.97 ± 

3.82 mg/kg. P1 had the value of 157.05 ± 0.33 and P3 had the 

value of 222.12 ± 1.66 mg/ kg. P2 and P4 had the lowest and the 

highest values respectively. The findings followed the order of P4 

> P3 > P1 > P2. Zinc concentrations in this study fell within the 

permissible limits recommended by WHO and the findings of this 

study were in concordance with 57.126 – 106.159 mg/kg obtained 

by Nnaji and Igwe (2014) and 123.5 mg/kg reported by Tasrina et 

al. (2015).  

 

 

Table 2: Results of Contamination factors and Geoaccumulation index. 

 

Metal Site CF Indication GEOI Indication 

Cr P1 3.49 CC 0.84 UC to MC 

 P2 2.93 MC 0.67 UC to MC 

 P3 2.46 MC 0.50 UC to MC 

Cu P1 2.18 MC 0.37 UC to MC 

 P2 1.98 MC 0.28 UC to MC 
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 P3 1.12 MC -0.29 PUC 

Fe P1 1.29 MC -0.15 PUC 

 P2 1.74 MC 0.15 UC to MC 

 P3 1.64 MC 0.09 UC to MC 

Pb P1 1.52 MC 0.01 UC to MC 

 P2 1.71 MC 0.13 UC to MC 

 P3 2.21 MC 0.39 UC to MC 

Zn P1 0.65 LC -0.84 PUC 

 P2 0.61 LC -0.89 PUC 

 P3 0.92 LC -0.49 PUC 

 LC: Low contamination, CC: Considerable contamination, MC: Moderately contamination, PUC: Practically contamination, UC to 

MC: Uncontaminated to moderately contaminated. 

 

VII. Contamination factor (CF) 

        Table 2 is the table illustrating the results of contamination 

factors and geoaccumulation index of the sampling sites. This was 

done by using the contamination factor categories previously 

described Tijani et al. (2004). Site P1 was considerably 

contaminated by Cr (3.49), moderately contaminated by Cu (2.18), 

Fe (1.29) and Pb (1.52) and mildly contaminated by Zn (0.65). The 

results were in the order of Cr > Cu > Pb > Fe > Zn. 

        In site P2 the level of contamination by the metals Cr (2.93), 

Cu (1.98), Fe (1.74) and Pb (1.71) were found to be in moderate 

contamination while Zn (0.61) was in low contamination level. 

The results followed the order of Cr > Cu > Fe> Pb > Zn. Site P3 

was observed to be polluted by Zn (0.92) at low contamination 

level while Cr (2.46), Cu (1.12), Fe (1.64) and Pb (2.21) were 

found to have moderately contaminated the site. The 

contamination levels followed the order of Cr > Pb > Fe> Cu > 

Zn.  The results obtained showed that Cr and Cu mostly polluted 

the sampling sites, while Fe, Pb and Zn contributed moderately to 

the soil pollution. The results also showed that the soil was at risk 

of being highly polluted if remediation was not taken.   

 

VIII. GEO-ACCUMULATION INDICES 

        The calculated geoaccumulation index (GEOI) were also 

presented in Table 2. It is evident from Table 2 that site P1 can be 

described on ranging from being uncontaminated to being 

moderately contaminated by Cr (0.84), Cu (0.37) and Pb (0.01) the 

site was also practically uncontaminated by Fe (-0.15) and Zn (-

0.84). This levels of contamination followed the order of Cr > Cu 

> Pb > Fe > Zn. 

        Site P2 was observed to be practically uncontaminated by Zn 

(-0.89) and the level of contamination by Cr (0.67), Cu (0.28), Fe 

(0.15) and Pb (0.13) ranged from being uncontaminated to 

moderately contaminated. The results were in order of Cr > Cu > 

Pb > Fe > Zn. The pollution in site P3 was described as ranging 

from being uncontaminated to moderately contaminated by Cr 

(0.50), Fe (0.09) and Pb (0.39) while the site were practically 

uncontaminated by Cu (-0.29) and Zn (-0.49). The results were in 

the order of Cr > Pb > Fe > Cu > Zn.  

 

IX. CONCLUSIONS 

        The study was designed to ascertain and compare the levels 

of physicochemical parameters and heavy metals in soil collected 

at the bank of River Yobe which is used as dumping site and the 

results were compared with WHO standards. Four sites (P1, P2, 

P3 and P4) were selected for sampling. The results of nitrogen, 

phosphorus and potassium of the soil sample showed that the soil 

contained low amount of nitrogen from all the four sites tested. 

Phosphorous in the soil samples were observed to be low in sites 

P1 and P3 while medium in sites P2 and P4, the amounts of 

potassium tended to be very high in sites P1, P2 and P3 while in 

sites P4 the amount was registered as medium. The high level of 

these nutrient such as potassium may be credited to the 

composition of the wastes since the majority of the wastes come 

from households with high organic matter content. 

        The concentrations of Cr, Cu, Fe and Pb in the soil samples 

tended to be above the permissible limit except Cr and Pb in site 

P4 which had the concentrations within the permissible limit and 

Zn concentrations also fell within the recommended value set by 

WHO. This could be attributed to the availability of metal-

containing wastes at the dumpsite which may leached into the 

underlying soil and the river water. 

        The contamination factors in this study showed that the 

contamination of soil by the metals ranged from low to moderately 

contaminated. This illustrates that the soil were contaminated by 

the metals and this has been attributed to anthropogenic activities 

that are going on and around the sampling sites. The 

geoaccumulation indices ranged from practically contaminated to 

moderately contaminated. The results of the pollution indices 

indicated that the soil samples were contaminated by the 

dumpsites, even though not at very high levels. The results 

obtained also showed that almost all the samples collected and 

tested were polluted either from the same sources or from different 

sources. Furthermore, the results revealed that sampling points 

that are close to the dumpsite are almost always having the highest 

concentrations level of contaminants. Therefore, this study 

concludes that ongoing human activities such as waste dumping 

along the river banks have significant negative implications on the 

environment and may contaminates food crops grown around the 

vicinity. 
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Abstract- Nonsteroidal Anti-inflammatory Drugs are synthetic 

drugs that are widely used to treat inflammation, but it is 

associated with adverse effects in the gastro intestinal and 

cardiovascular systems. Therefore, this study was aimed to 

investigate the anti-inflammatory properties of Rauvolfia 

tetraphylla (Family: Apocynaceae). Aqueous root extract of R. 

tetraphylla was used to examine the in vitro anti-inflammatory 

effect with diclofenac sodium as the reference drug, using in 

vitro heat induced egg albumin denaturation assay. The IC50 

value of the extract and diclofenac sodium were 2461 µg/mL and 

762.8 µg/mL and R2 values were 0.7159 and 0.9563 respectively 

with a significance level of P<0.05. Phytochemical analysis 

revealed the presence of phenols, carbohydrates, alkaloids, 

saponins, flavonoids, quinones, steroids and terpenoids. Results 

suggest that R. tetraphylla possesses anti-inflammatory activity 

due to the synergistic activity of the phytochemicals. This is a 

novel finding. R. tetraphylla roots have the potential to be 

developed into an efficacious anti-inflammatory drug. 

 

Index Terms- R. tetraphylla, anti-inflammatory, NSAIDs, heat 

induced egg albumin denaturation assay, Aqueous Root Extract 

(ARE) 

I. INTRODUCTION 

auvolfia tetraphylla belongs to family apocynaceae and 

commonly known as ‘Devil Pepper’ is native to West 

Indies. It’s found in other Asian countries like Sri Lanka and 

India. R. tetraphylla is a branched woody shrub with creamy 

white flowers and purple drupes, grows up to 1.5 meters in 

height and presence of 5-7 corymbs. [Rahman and Ahfuza, 

2015[20]; Vinay et al., 2016][31]. R. tetraphylla roots are sedative 

and used as ethno medicine to treat high blood pressure, snake 

bites and psychotic disorders. Decoction is administered to 

increase uterine contraction. [Gupta et al., 2012[10]; Pandey, 

Radha and Dey, 2016][17]. There are about 85 species in this 

particular genus Rauvolfia and found mainly in tropical regions. 

R. tetraphylla is rich in phytochemicals such as Reserpine, 

Alkaloids, Canescine, Ajmalicine, Serpentine and Raunescine. 

Phenols and flavonoids are responsible for anti-inflammatory 

effect. [Rao et al., 2012[21]; Ambriz-Pérez et al., 2016[4]; Vinay et 

al., 2016][31] . 

Inflammation is mostly caused by pathogens such as bacteria, 

fungi or virus, external injuries or exposure to chemicals and 

radiation. Inflammation is a nonspecific defense mechanism, that 

causes tissue injury due to a pathogen (Willey, Sherwood and 

Woolverton, 2009)[32]. Heat, redness, swelling, pain and loss of 

function are the five cardinal signs of inflammation. These occur 

due to the action of cytokines and other pro-inflammatory 

mediators. It involves basophils, neutrophils, T- cells, B cells and 

mast cells [Janeway et al., 2001[13]; Punchard, Whelan and 

Adcock, 2004][19]. 

 

Nonsteroidal anti-inflammatory drugs (NSAIDS) are a class of 

drugs prescribed to reduce inflammation, but these are associated 

with several side effects such as gastro intestinal bleeding and 

immune suppression [Adebayo et al., 2015] [1]. NSAIDs inhibit 

Cyclooxygenase enzyme-1 and Cyclooxygenase enzyme 2 

(COX-1 and COX-2) those take part in prostaglandin synthesis, 

causing anti-inflammatory, analgesic and antipyretic effect [Rao, 

Kabir and Mohamed, 2010[22]; Day and Graham, 2013] [8]. 

 

Therefore, this study was carried out to determine the 

quantitative analysis of in vitro anti-inflammatory activity of 

aqueous root extract of R. tetraphylla using heat induced egg 

albumin protein denaturation assay. 

II. MATERIALS AND METHODS 

Identification and Authentification 

R. tetraphylla roots were collected from Deraniyagala, Sri Lanka 

(Geographical coordinates: 6.93490 N, 80.33800 E) and the 

taxonomy authentication was carried out at National Herbarium, 

Peradeniya, Sri Lanka. 

 

Preparation of aqueous extract 

Two hundred grams of R. tetraphylla roots were thoroughly 

washed in running water and shade dried until a constant weight 

was obtained. Hundred grams of roots were crushed using mortar 

and pestle. Crushed roots were boiled in 1920 mL of distilled 

water using a Bunsen burner until the volume reduced to 240 mL 

and finally to 100mL.The root extract was filtered using a double 

layer muslin cloth and the filtrate was freeze dried (9.13g, 9%). 

The freeze dried root was stored  at -200C until further use. 

 

Phytochemical Analysis 

The stock solution was prepared for qualitative analysis, by 

dissolving 50 mg of freeze dried roots in 7 mL of distilled water 

to identify the presence of carbohydrates, Alkaloids, Phenols, 

R 
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Saponins, Flavonoids, Quinones, Steroids, Terpenoids, Tannins, 

Coumarins (Tiwari et al.,2011) 

 

Investigation of in vitro Anti-inflammatory activity of R. 

tetraphylla roots  

Two hundred and fifty milligrams of freeze dried Rauvolfia 

tetraphylla roots were dissolved in 20mL of distilled water and a 

stock solution of 125 μg/mL was made. Then serial dilution was 

carried out by series of two-fold dilution. The concentrations of 

root extract were 390.62 μg/ml, 781.25 μg/mL, 1562.5 μg/mL, 

3125 μg/mL, 6250 μg/mL and 12500 μg/ml and the 

concentration of diclofenac sodium were 78.125 μg/mL, 156.25 

μg/mL, 312 μg/mL, 625 μg/mL,1250 μg/mL and 2500μg/mL. 

Diclofenac sodium was used as the positive control. Each test 

tube contained 2mL of prepared mixture, 0.2mL of egg albumin 

and 2.8 mL of immediately prepared PBS (phosphate buffer 

saline). Negative controls were prepared by adding the same 

amount of PBS, egg albumin and 2mL of distilled water. All the 

sample mixtures were incubated at 370 C for 15 minutes and 

were heated using a water bath at 700C for 5 minutes. Once all 

sample mixtures returned to room temperature, absorbance 

readings were taken using UV spectrophotometer at 660nm to 

measure the activity. 

   

 
 

(Sangeetha and Vidhya, 2016)[23] 

 

Statistical Analysis 

The results are indicated as mean ± Standard Error Mean (SEM), 

the normalized percentage inhibition and log-dose vs response 

curve was drawn using GraphPad Prism 7. 

III. RESULTS 

Phytochemical analysis performed on ARE of R. tetraphylla 

indicates the presence of carbohydrate, alkaloids, phenols, 

saponins, flavonoids, quinones, steroids and terpenoids (Table 1)  

 

Table 1: Results obtained from the phytochemical analysis of 

ARE of R. tetraphylla 

 

Table 2: Mean absorbance and percentage inhibition of heat 

induced denaturation of proteins by R. tetraphylla root extract. 

 

Drug 

concentration 

(μg/mL) 

Mean 

absorbance 

±SEM 

Percentage 

inhibition 

 

390.62 0.048 ±  0.001 81.48 

781.25 0.041 ±  0.010 84.00 

1562.50 0.060 ±  0.012 86.17 

3125.00 0.091 ±  0.023 90.73 

6250.00 0.130 ±  0.001 93.94 

12500.00 0.268 ±  0.011 96.16 
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Figure 1: Log-dose vs response curve for ARE 

 

Phytochemicals Test ARE of R. 

tetraphylla 

Carbohydrates Molisch Test + 

Alkaloids Mayer’s Test + 

Phenols Ferric Chloride 

Test 

+ 

Saponins Foam Test + 

Flavonoids Alkaline 

reagent Test 

+ 

Quinones Alcoholic KOH 

Test 

+ 

Steroids Liebermann-

Burchard Test 

+ 

Terpenoids Salkowski Test + 

Tannins Ferric Chloride 

Test 

- 

Coumarins UV methods - 
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Table 3: Mean absorbance and percentage inhibition of 

diclofenac sodium used as anti-inflammatory compound 

(Positive control). 

 

Drug 

Concentration 

(μg/mL) 

Mean 

Absorbance ± 

SEM 

Percentage 

Inhibition 

78.125 0.627 ± 0.010 11.90 

156.25 0.0587 ± 0.032 29.64 

312.00 0.0873 ± 0.002 23.43 

625.00 0.1343 ± 0.013 43.81 

1250.00 0.2167 ± 0.001 88.00 

250.00 0.3893 ± 0.012 95.56 
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Figure 2: Log-dose vs response curve for Diclofenac Sodium 

 

Invitro anti-inflammatory assay 

The results obtained for ARE of R. tetraphylla and diclofenac 

sodium were summarized in the above Table 2 and 3 

respectively. The absorbance values were measured at 660nm. 

The normalized percent inhibition vs log dose response curve for 

ARE of R. tetraphylla and diclofenac sodium were drawn using 

GraphPad Prism 7 is shown in Figure 1 and 2. 

The IC50 value of ARE of R. tetraphylla was 2461 µg/ml and R2 

= 0.7159 (p<0.05) and for diclofenac sodium the IC50 value was 

762.8 µg/ml and R2 = 0.9563 (p<0.05). The results showed 

positive correlation for both ARE of R. tetraphylla and 

diclofenac sodium. 

IV. DISCUSSION 

The main objective of this study was to determine in vitro anti-

inflammatory activity of R. tetraphylla. Heat induced egg 

albumin denaturation bio assay was performed for the study of 

anti- inflammatory activity. Albumin proteins denature during 

inflammation and produce auto antigens that leads to type III 

hypersensitive reaction (Agarwal and Paridhavi, 2007)[2] and 

(Chandra, Chatterjee and Bhattacharya, 2012)[7].  

 

During the bioassay gradual heating was carried out to increase 

the temperature from 37⁰ C to 70⁰C to prevent irregular clump 

formation as a result of protein coagulation due to evaporation of 

water molecules from denaturation of egg protein (Chandra et al., 

2012[7]; Pelegrine, 2012)[18]. A dose dependent anti-inflammatory 

effect could be observed as dose increases effect too increases, 

which supports the claim. This could be due to synergistic 

activity of the constituents present in the extract. 

 

Under nonlinear regression, normalize of transform of Log-dose 

vs response, ARE of R. tetraphylla was found to have moderate 

denaturation response (R2 = 0.7159, P<0.05) with an IC50 value 

of 2461 µg/ml. The anti-inflammatory activity may be mediated 

by the phytochemicals such as phenols, flavonoids, alkaloids, 

tannins and terpenoids (Ahmadiani et al., 2000[3]; Bellik et al., 

2012) [5]. ARE of R. tetraphylla is found to have phenols, 

flavonoids, alkaloids and terpenoids. Flavonoids have been found 

in treating acute inflammation (Singh and Pandey, 1997) [27]. 

Moreover, flavonoids have shown inhibitory potential against 

phospholipase A2, protein kinase C, protein tyrosine kinases 

(Middleton, 1998)[16]. They inhibit inflammation by inhibiting 

prostaglandins processes, signal transducer, nuclear factor kappa 

beta activations (NF-kβ) and activator of transcription 1 (STAT–

1) (Lucetti et al., 2010[15]; Hämäläinen et al., 2007[11]). Flavonoids 

impair and quench free radicals by inhibiting cyclooxygenase 

enzyme that produce inflammatory mediators such as 

prostaglandin (Sasikumar et al., 2015[24] ;Dillard and German, 

2000 [9]; Berkey et al., 2011) [6]. Alkaloids inhibit vascular 

permeability induced by histamine that reduces the intensity of 

edema (Perez, 2001). Terpenoids modulate the critical signaling 

pathways that are involved in the inflammatory response like 

nuclear transcription factor – kappa B activation (NF- kappa B) 

(Heras and Hortelano, 2009[12]). These phytochemicals possess 

anti-inflammatory effect by reducing the production and 

expression of pro inflammatory cytokines (Kim et al., 2009) [14].  

 

The IC50 value of diclofenac sodium was 762.8 µg/mL (R2 

=0.9563, P<0.05). When comparing the IC50 values, ARE of R. 

tetraphylla is three times less than diclofenac sodium proving 

that, it has a mild effect. This could be due to the use of crude 

extract of R. tetraphylla whereas the control diclofenac sodium is 

a pure synthetic product. Rao et al. (2012) [21] claims that the 

methanol root extract of R. tetraphylla shows a good anti-

inflammatory effect. Therefore, carrying out further research in 

methanol root extract is a better option as most of the active 

components in plants are organic molecules that are less polar as 

some plant constituents cannot be extracted using aqueous 

medium. In agreement with Sulaiman, Shahida and Balachandran 

(2015) [28] the components or chemicals present in a plant extract 

strongly depends on the solvent that is used for extraction due to 

their different solubilities. 

 

Heat induced egg albumin denaturation test is a widely used 

technique as it is quick and reliable. This assay was used because 

the denaturation of albumin proteins causes formation of antigens 

which triggers type III hypersensitivity reaction that leads to 

inflammation (Agrawal and Paridhavi, 2007; Chandra et al., 

2012) [7]. From the results of the present research carried out R. 
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tetraphylla shows a minimal effect of anti-inflammatory. 

Therefore, in future, quantitative assay must be carried out to 

find the total effectiveness as some studies show that heat 

induced protein denaturation test also indicates anti-rheumatoid 

arthritic activity in which the results also suggest that R. 

tetraphylla too can be used to treat rheumatoid arthritis (Adebayo 

et al., 2015) [1]. 

V. CONCLUSION 

In conclusion, the aqueous root extract of R. tetraphylla 

possesses in vitro anti-inflammatory activity and justify that it 

could provide relief against inflammation.  Anti-inflammatory 

activity of the extract may be mediated by flavonoids, phenols 

and terpenoids present in it. R. tetraphylla has the potential to be 

developed into a safe and effective anti-inflammatory drug the 

future. 
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Abstract: More pronounced climate change is a major challenge for the human population and the world economy. The 

increasing concentration of gases that create the greenhouse effect in the atmosphere is one of the causes of global warming. 

Climate change is influenced by both natural processes and human activity, in parallel with technological development. Climate 

change affects the cultivation of agricultural crops, of which the focus is on olives in this research. Olives are an important plant 

that many nations have adopted for food and as an oil in nutrition. Libya is one of these countries. The olive harvest in Libya 

begins in December and ends in March. The subject of this research is the analysis and analysis of the impact of climate change 

on the quality and quantity of olive oil produced in Libya. A physical-chemical analysis of olive oil produced in Libya was 

performed, and the obtained results were compared with the limit, standard values. In Libya, as well as in other olive growing 

countries, there is a need for research into the effects of climate change and their impact on the quantities and quality of olives 

and olive oil. 

Key Words: Olives, Libya, climate, challenge, natural. 

Introduction  

The development of irrigation systems and other improvements in agricultural practice in Libya should contribute to increasing 

the yield of olives, the quality and quantity of olive oil, and economic development similar to those in Tunisia or Morocco. 

However, the observed trend of declining water resources and precipitation in the first part and projections for the second half of 

the 21st century do not allow increasing the distribution of water resources. Future irrigation systems in Libya will need to be 

sustainable and more wisely using water resources. Olive oil is mostly obtained in Libya in a traditional way, and olive trees are 

of good quality. Weather conditions have to a lesser extent influenced the quality of the oil, while the poorer conditions of 

storage, ie storage of olive oil, had a much greater impact. In this area, there is a huge area for improving olive growing in Libya. 

After examining the effect of time and storage, we can conclude: the impact of the storage of olive oil in Libya on the quality of 

olive oil is greater than the impact of climate change. Elevated temperatures and the presence of light in storage rooms are 

inadequate conditions that adversely affect the quality of olive oil. Climate change is the biggest and most serious challenge for 

the planet, humanity and the world economy. Numerous scientific studies and research have proven that a high concentration of 

greenhouse gases (GHGs) is responsible for global warming. Climate change is conditioned by natural processes and 

anthropogenic activity, which in parallel with technological and industrial development has become a dominant factor. Climate 

change, which is conducted by anthropogenic action (deforestation, irrigation, burning of fossil fuels, waste generation, etc.) 

affect all aspects of the environment and thus affect the quality of air, soil and water. 

The analysis of olive oil 
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The degree of quality of olive oil is first and foremost influenced by acidity, which is thought to not exceed 0.8%. The content of 

free fatty acids in olive oil varies depending on the time of harvest, weather and climatic conditions, as well as the category of oil 

(extra virgin, virgin, olive oil, <0.8, <2 and> 2% , respectively). The composition and content of fatty acids are important for the 

quality and stability of olive oil. A higher oleic acid content is desirable due to its positive effects on human health. During 

maturation, its content changes as well as palmitic (decreases) and linoleic (increases) acids. A higher content of poly-unsaturated 

fatty acids is beneficial from a nutritional point of view but has the effect of reducing the stability of the oil. Extra virgin oil 

contains the highest percentage of triglycerides 98-99%, while the accompanying components are minimized. Triglycerides 

generally contain mono-unsaturated (oleic about 73%), less saturated (stearic and palmintic 17%) and more polyunsaturated fatty 

acids (linoleic and linoleic about 10%). Triglycerides are a soap component of olive oil, while the non-soap component is 

tocopherols (vitamin E), carotenoids, sterols, chlorophyll, phenolic compounds, phospholipids, etc.  

The analysis of free fatty acids in olive oil is usually done using GC-FID (Gas Chromatography Flame Ionization Detection), 

since this technique has been proposed as the official method (Regulation (EEC) N8 2568/91, Annex X). However, other 

analytical methods have been developed for this purpose, such as HPLC, CEC (Capillary Electro Chromatography), or NMR 

(Nuclear Magnetic Resonance). Many efforts have been made to develop instrumental methods that can identify the components 

responsible for the organoleptic characteristics (taste and odor) of olive oils, as well as to eliminate subjectivity and other 

disadvantages that come from sensory evaluation in tasting panels. Traditionally, volatile compounds have been determined by 

GC / -MS (Gas Chromatography - Mass Spectrometry, coupled with mass spectrometry. Later, another approach was proposed 

for the determination of volatiles, based on the use of sensor arrays (electronic "nose"), which was able to evaluate the basic 

volatiles produced by oil. In some cases, the results obtained by electronic nose are compared with those obtained by other 

methods. On the other hand, GC is also used in the combination of sensor arrays. 

The quality of extra virgin olive oil (EVOO) depends on the process that begins with the maturing of the olives and ends with 

storage. Therefore, it is necessary to take into account not only agronomic practices, raw materials, harvest, technology of storage 

and harvesting of fruits, but also other factors. The presence of air (oxygen), light and temperature changes are responsible for the 

deterioration of the process in EVOO as a result of oxidative and hydrolysis reactions. The shelf life of EVOO is estimated at 12-

18 months. When stored properly in well-sealed packages, EVOO can withstand two years of storage, while maintaining its 

properties unchanged. 

Oxidation is responsible for the deterioration of olive oil quality, counteracted by the antioxidant activity determined by the 

presence of polyphenolic compounds and tocopherols that increase the shelf life of the oil. The major oxidation-susceptible 

fraction is lipid degradation, which produces the production of carbonyl and aldehyde compounds, which leads to the 

development of poor aromas and, ultimately, to "oxidative degradability". 

Auto-oxidation further contributes to olive oil degradation processes. This occurs even in the absence of light, when, initially, 

oxygen absorption leads to the formation of hydroperoxide. When olive oil is exposed to light, photo-oxidation is caused by 

natural photosensitizers, such as chlorophyll, which react with oxygen. Therefore, the storage conditions of olive oil are of 

primary importance, because the oil is produced for a limited period of time, it is consumed throughout the year. In fact, in order 

to maintain oils that have "extra virgin" or "virgin" oils, lipid oxidation products must not exceed the maximum limit values.  

Olive oil quality research in Libya  

Olive (Olea europaea) is a perennial evergreen plant that has been associated with humans since ancient times, which has been 

relied on as a source for the production of oils for human and domestic consumption. The expansion of olive growing along the 
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coast of Libya and in some mountain areas, such as the Akhdar and Nefusa mountains, was possible due to climatic conditions 

favorable for its growth. However, with the increasing climate change in recent years, there has been variation in the production 

of olive oil in Libya. Olive cultivation is conditioned by climatic factors, of which the most important are temperature, regime and 

rainfall. Libya grows olives in areas characterized by rainy winters and dry summers with average annual temperatures ranging 

from 15 ° C to 20 ° C. Today, there are about 10 million olive trees in Libya that have so far provided for good production and 

meeting domestic needs. There are three local olive varieties (Andoran, Worsley and Karzai) as well as non-local Mistozah, 

Achamlala and Sfakien varieties from nearby Tunisia, followed by different Italian varieties, such as Manzanillo and Sevillano. 

Olives in Libya are an important fruit-considered plant that has been adopted by Libyans for use as a nutritional oil. The harvest 

of olives in Libya lasts more than four months, beginning in December and ending in March. The subject of this research is to 

analyze and consider the impact of climate change on the quality and quantity of olive oil produced in Libya, as well as packaging 

and storage impact. In addition, the results will suggest measures to mitigate the impact of climate change, which could contribute 

to a better quality of olive oil produced in this country. There is no doubt that consumers primarily evaluate foods according to 

their appearance (color, texture and so on), so this first assessment will influence their choice. This is partly because food color in 

general is often associated with their stage of maturity, the presence of contaminants or micro-organisms, the conditions of 

industrial processing, and more. On the other hand, there are associations with colors that correspond to foods, which are mainly 

obtained through learning and play an important role in consumer choice. The packaging method can directly affect the quality of 

olive oil by protecting the product from two major factors that cause the oil to deteriorate due to oxidation: oxygen and light. 

Moreover, it is crucial to avoid contact with inappropriate materials, such as metal vessels, that can initiate oxidative 

decomposition reactions, which affect the shelf life of the oil. For this reason, metal vessels that offer the benefit of full protection 

from light, oxygen and water vapor are now made of chromium-based steel instead of aluminum or aluminum alloys. The inside 

of the pan is coated with resins that protect the metal surface from corrosion. Although glass is a good barrier against moisture 

and gases, transparent bottles can lead to photo-oxidation. Commercial edible oils require direct light protection, so glass with 

additives and low light transmittance is used in the UV range. In addition to the type of packaging, storage temperature plays an 

important role. Pristouri et al. (2010) noted in their study that the shelf life of the oil is extended if the oil is contained in dark 

colored packaging stored in the dark at temperatures lower than 22°C. 

Results of research 

Tarhuna is a Libyan city, 65 kilometers southeast of Tripoli, in Murkub district. The city is named after the Berber tribe. Tarhuna 

County is an area of northwestern Libya where olives have been cultivated for centuries, and because of this fact, olive oil 

samples were selected and tested in the study. This research aimed to evaluate the effects of packaging and storage conditions on 

the quality of EVOO. The oils obtained have been tested from different types of olives (mainly Italian Enduri and local Hamudi 

and Gargashi), which come from the 2017/18 vintage. years. Since the storage period is very critical for the oxidation processes, 

we think that this moment is one of the most appropriate for assessing the suitability of the packaging and the storage temperature 

to slow the oxidation of EVOO, and for this reason we have studied the effects of storage mode and temperature on the quality of 

EVOO by observing changes in its chemical characteristics. The second objective of this study is to help producers in Libya 

identify the effects of short-term storage in flexible vessels often used for oil storage. It is best to store olive oil (EVOO) in 

containers that are impermeable, made of chemically inert materials such as glass or stainless steel, dark in color (opaque) to limit 

light absorption. An oil test was performed over a period of three months to determine the impact that the storage period and 

material of the storage vessels have on the quality of the EVOO. Oil obtained from different types of olives, after 30, 60 and 90 

days of storage, were tested in two types of packaging. The oil was stored in two types of storage containers, that is, plastic 

containers of 15 liters capacity and plastic metalized bags of 5 liters capacity. It should be noted that there are some important 

limitations of this study because the storage conditions for olive oil were not ideal (storage temperature variable). We monitored 
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three parameters in the samples that affect the quality of the oil: peroxide value, saturated fatty acid content and total phenol 

content.  

In industrial processing, olives are selected by variety and, in many cases, origin: olives harvested from the plant and olives 

harvested from the ground. The sample is taken to determine the weight and then the fruits are stored together waiting for the 

processing to begin. The extraction process runs smoothly and the machines stop only for cleaning and maintenance operations. 

This type of extraction process optimizes mixing volume and reduces time by continuously adding decanters and consequently 

increasing factory performance. Adjusting the processing time and temperature with this system is a very easy operation, due to 

the product homogeneity and process continuity. The kneading times are programmed during the preparation phase by setting the 

mixing section with respect to the flow rate of the decanter and standard temperatures to achieve the proper temperature during 

the mixing process.  

The first test of oil degradation in a warehouse is to measure the level of increase in peroxide value. The acceptable level of 

peroxide is less than 20 meq / kg of oxygen. In this study, after three months, the maximum allowable values in all samples were 

exceeded. Low-density polyethylene was the least resistant to oxidation, while metallized bags showed better resistance to 

oxidation. Peroxide value is a measure of primary oxidation of olive oil. Initial PV for both types of olive oil tested was within the 

permitted range (PV <20 meq / kg). The peroxide value was determined by the method of the International Union of Applied 

Chemistry, 2-501 (IUPAC 1992). 

The oil (weighing 2.50 g) was dissolved in a mixture of acetic acid and chloroform in a ratio of 3: 2. To this solution was added 1 

ml of saturated potassium iodide (KJ) (70 g KJ / 40ml water) and stirred for 1 minute. . The solution was then placed in a dark 

place for 5 minutes. Water (75 ml) was added followed by 2 drops of starch solution (2.5 g of starch / 100 ml of water). The 

solution was triturated with previously standardized 0.01 N sodium thiosulphate (Na2S2O3). The titrate volume was recorded and 

the peroxide value calculated and displayed as the meq of active oxygen / kg of oil.  

The quality of EVOO is differently affected by temperature and storage because of the oxidative changes that occur in the oil. At 

the end of the three-month test period, no oil sample showed significant changes in the visual descriptors of clarity, green and 

yellow reflections, and the underlying positive sensory notes of bitterness were retained. The oil stored at 28°C showed an 

intensification of the oxidative processes leading to a significant presence of a flaky aroma. 

Conclusion 

Storage at a lower temperature can be a good way of storing to slow down the breakdown of oil during storage. It has been 

observed that despite the use of oil in which oxidative processes existed, the subsequent oxidation kinetics appeared to be very 

different when the experimental parameters (temperature and packing mode) changed. This fact suggests that storage conditions 

can prevent or at least slow down oxidation processes. It is known that oil in Libya is often stored in inadequate rooms at room or 

elevated temperatures, often exposed to light. Oil producers and traders in Libya are advised to store the oil in dark rooms at 16-

18 ° C. According to the results of this research, there is a need in Libya for research into the effects of climate change and their 

impact on the quantities and quality of olives and olive oil. The use of water for the irrigation of olive orchards must be well 

planned to achieve maximum olive yield and good quality olive oil with minimal water consumption, which Libya is increasingly 

lacking. Global warming and increasing carbon dioxide levels will have the greatest impact on increasing the population of 

insects and pests that can threaten olive groves. It is therefore necessary to keep the orchards under constant control to determine 

the time, type and amount of insecticide to be applied. In line with climate change, olive harvesting time should be redefined to 

ensure a balance between high yield and quality of the final product. New olive breeding studies should focus on the behavior of 
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olive genotypes in relation to climate change. Olive resistance to diseases or quality of table olives at elevated temperatures 

should be used as dominant criteria for the selection of new olive varieties. After examining the effects of weather and storage, we 

can conclude: the impact of the storage of olive oil in Libya on the quality of olive oil is greater than the impact of climate 

change. Elevated temperature and the presence of light in storage rooms are inadequate conditions that adversely affect the quality 

of olive oil. 
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Abstract- The study was conducted to determine the level of metal contamination and access the   spread of these metals in soils around 

some cassava processing plants in Oyo town. Cassava processing involves peeling off of the outer layers, crushing the cassava, 

compressing the crushed cassava under machine to drain off the effluents which could be a potential source of contamination to  soil 

and underground water in the area. The location of the study falls  within latitude 7o  15ˡ N and  7o  18ˡ N  and longitude 3o 54ˡ E and 4o 

00ˡ E 

          Twelve (12) soil samples were collected and analyzed for heavy metal contents using Inductive Coupled Plasma Atomic 

Absorption Spectrometry (ICP-MS) method from Activation Laboratory, Canada.  The  geochemical Analysis of the soil for  Manganese 

(Mn), Stontium (Sr), Zinc (Zn), Vanadium (V),Lead (Pb), Chromium (Ct), Cupper (Cu), Nickel (Ni) and Cadmium (Cd) were made and 

results statistically analyzed. The level of contamination  of these metals in the soils  ware assessed using  Geo-accumulation Index 

(Igeo), Contamination Factor (Ci
f) and Degree of Contamination (Cd). Factor analysis indicated two factors where  Factor 1 has Cu, Co, 

Mn, Cr , Sr and V and Factor 2 included Cu, Pb, Mn, Cd and Sr. Elemental association was determined and the influence of lithology, 

geochemical affininty and anthropogenic activities ware suspected. The geoaccumulation index showed that the soils were 

uncontaminated with Cu, Ni, Co, Cd, V and Cr, uncontaminated to moderately contaminated by Sr, uncontaminated to strongly 

contaminated by Zn and  moderately to strongly contaminated  by Pb. The spread of the geoaccumulation index around sample points 

indicated  that the soils are considerably contaminated by Pb, moderately contaminated by Zn and low to non-contamination by Cu, Ni, 

Co, Cd, V, Cr and Sr These results revealed that  Pb is a potential source of health risk in the area. 

 

Index Terms- Geo-accumulation Index, Contamination Factor, Geochemical Affinity, Anthropogenic Activities, 

 

I. INTRODUCTION 

he concentration of heavy metals in urban soils and  street dusts emanating from  particulate emission,  had been the focus of many 

studies in developed and developing nations of the world. The presence of heavy metals in soil is expected because of the  

advancement in technology, urbanization and industrialization which could directly supply these metals into the environment inform  of 

industrial effluents, auto-vehicle emission, fertilizer application in soils, indiscriminate refuse disposal and domestic wastes in urban 

cities (Olukanmi and Adeoye, 2012).  

          Vandenabeele and Wood (1972) discovered from studies that, though Pb  contamination is limited to a narrow zone along 

highways in the studied area, it is not limited to surface soils but contamination can be  as deep as  10cm down. 

          There have been numerous other studies that included other metallic ions such as Zn, Cd, Cu, As, etc. Shacklette and Conner 

(1973) from their studies found that Sn could be detected in Spanish moss up to 50 miles from the only tin smelter in the United States. 

Gibson and Farmer, (1984) in their studies to understand environmental mobility and bioavailability of Pb, Zn, Cu and Cd, revealed that 

the exchangeable fraction of these metals was significantly greater in street dust than in soils. Workers like Hamilton et al., (1984); 

Hewit and Candy, (1990); Onianwa, (2001); Fayode and Olu-Owolabi, (2003) showed that the amount of contamination increases as 

traffic density increases and that metal concentrations for the urban environment were considerably elevated. Onianwa, (1993) 

investigated  the concentration of metallic ions in mosses of Ibadan and environs and concluded that Pb level in mosses within the city 

were higher than those in sub urban village but lesser than what is obtainable  in industrialized countries and  Fakayode and Olu-Owolabi 

(2003) linked the source of Pb in urban street dusts to gasoline from vehicular emission. 

          Oguntimehin and Ipinmoroti, (2008) studied  heavy metal profile from five Auto-mobile Workshops in Akure, Nigeria and 

reported the variation in the concentration of Ba, Ni, Cr, Pb, Cu, Fe, Cd, Co and Zn metals in soils investigated and concluded that the 

degree   of heavy metal pollution in the areas studied was in the order of Ijapo>Ilesha garage>Ondo road>Oyemekun>Oke-Ijebu. The 

distribution of metallic ions in urban soils and their relationship to soil pollution, bedrock composition, mining activities and land-use 

were  assessed by Elueze et al., 2001;  Zhai et al., 2003 and  Teng et al., 2004). They concluded that urban soils in  old urban commercial 

districts and industrial areas have elevated concentrations of Cd, Cu, Pb and Zn,  

          The Nigeria Basement Complex forms a part of the Pan-African mobile belt and  lies between the West Afican and Congo cratons 

and South of the Touareg Shield (Black, 1980). The Basement rocks are believed to be the result of at least four major Orogenic cycles 

of deformation, metamorphism and re-mobilization corresponding to the Liberian (2700 Ma), the Eburnean (2000 Ma), the Kiberian 

T 
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(1100 Ma) and the Pan-African cycle (600 Ma) (Rahaman, 1988; Obaje,2009; Olayinka, 1992).The Nigerian Basement Complex 

comprises the Migmatite-Gneiss –Quartzite complex; the metavolcanic and metasedimentary rocks (Schist Belt); the Pan-African 

granitoids and the undeformed acid and basic dykes (Rahaman,1976; Jones and Hockey 1964;Dada,2006). 

          The study area  is located within the southwestern portion of the Nigerian Precambrian Basement Complex (Fig.1). Metals in soils 

are products of the  weathering of underlying rocks constituting the primary or lithogenic sources of the metals in soils.  However, soils 

in urban cities can also be contaminated by metals from anthropogenic sources such as vehicular and industrial emissions, wastes and 

indiscriminate refuse dumping and uncontrolled disposal of agricultural wastes. In  cassava processing areas, the discharge of the affluent 

can contaminate the soil and even infiltrate through the soil to contaminate the groundwater within the area. This study is therefore 

aimed at accessing the level of  metal contamination around cassava processing plants in the study area. 

 

 

 
Fig. 1: Geological Map of Oyo Town and Its Environs 

(Extracted From Topomap-Sheet 241 1ST Edition) 
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Fig 2: Accessibility and sample Location Map 

 

  

II. MATERIALS AND METHODOLOGY 

Sampling and Sample Preparation 

          The study area is located within Latitude N07o50ˡ and N 07 o 53ˡ and longitude E003o55ˡ and      E 003o 57ˡ  where four cassava 

processing factories located in Ajegunle, Ajombadi, Elere, and Soro were identified and captured for the  study (Fig.2). These areas are  

within  medium density population in the  town. Three soil samples at a depth of 0 to 15cm  were taken from each location at an intervals 

of 20m, 40m and 60m to the center of the factory site. A total of 21 samples were collected in this way and stored  in well labeled sample 

bags. 

          These soil samples were air dried  at room temperature  and  samples  clustered together were disaggregated using porcelain 

mortar and pestle before sieving. The sieves were stacked in the mechanical shaker in descending order of sizes and operated for 5mins 

each. The fraction contained in the pan (<0.075mm) were packed in  air-tight polythene bags and later sent to Activation Laboratories, 

Verancouver, Canada for geochemical analysis. 

The samples were digested using Aqua Regia Digestion Method.  The method involves measuring 0.5g of each sample and digesting it 

in  0.5mils of H2O, 0.6mils of concentrated HNO3 and  gently mixing the solution  with 1.8mils of concentrated HCL for 2hours at 75oC.  

This solution is then  cooled and diluted to 10mil with de-ionized water and thereafter  used  for trace element determination.  

 

Sample Analysis 

          The samples were analyzed using the  Inductive Plasma Mass Spectrometry (ICP-MS) method The inductively coupled plasma 

ionizes the sample and the spectrometer separates and quantifies the ions. The plasma in the inductively coupled plasma is energized by 

inductively heating the gas with an electric coil. The concentration of elements in each sample ware determined through calibration with 

certified reference material such as single or multi element reference standard. Quality control and quality assurance measures were 

taken to ensure high level dependability of geochemical analysis and reliability of the instrument. Sets of geochemical standards whose 

concentration had been preciously determined is to ensure the quality of the analysis.   The United State Geological Survey (USGS) 
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geochemical standards GXR-6, GXR-4, GXR-2 and GXR -1 were used for this analysis and this ensures the accuracy of the analytical 

instrument. Blank samples were also analyzed at regular intervals during sample analysis. 

 

III. STATISTICAL ANALYSIS OF THE SOIL SAMPLES 

 

Descriptive Statistics 

          The mean , mode , media and standard deviation of the geochemical results were calculated and reported. 

 

Correlation Factor. 

          The degree of correlation between two variables is usually obtained  from the coefficient of correlation on data containing the two 

variables . The  correlation between two variables can be perfectly positively correlated (+1), perfectly negatively  correlated (-1) or a  

total absence of correlation (0) and intermediate values between +1 ,0 and -1 can also be  interpretation.  When the correlation coefficient 

is +0.97, this is interpreted as high positive correlation, -0.85 as high negative correlation and 0.09 as low positive correlation.  

 

IV. CONTAMINATION INDEX 

Geo-accumulation Index (Igeo) 

          The Index of geo-accumulation (Igeo) was used in  accessing the soil contamination. This is calculated using the equation 

developed by Muller, (1969), expressed as  

Igeo = log2Cn/1.5Bn 

Where Cn represents the measured concentration of the element in the soil sample fraction 

 

          Bn is the geochemical background value obtained from controlled sample of a neutral location free from anthropogenic influence 

The 1.5 constant allows for analysis of natural fluctuation in the content of a given substance in an environment where there are small 

anthropogenic influence. Table 1 below gives soil quality and specific Igeo  value according to Muller, (1969) 

 

Table 1: Classes of Geoaccumulation Index (Igeo) after Muller, 1969 

 

Class  Igeo Value  Soil Quality 

 

0  Igeo < 0  Practically Uncontaminated 

1  0 < Igeo < 1  Uncontaminated to Moderately Contaminated 

2  1 < Igeo < 2  Moderately Contaminated 

3  2 < Igeo < 3  Moderately to Heavily Contaminated 

4  3 < Igeo < 4  Heavily Contaminated 

5  4 < Igeo < 5  Heavy to Extremely Contaminated 

6   Igeo>5  Extremely Contaminated 

 

Contamination Factor and Degree of Contamination (Cdeg). 

          The Contamination Factor and Degree of Contamination (Cdeg) is another parameter for accessing the  contamination of soils. 

This is according to Hakanson (1980) where soil contamination was compared with  the  observed concentration with pre-industrialized 

levels (the average shale concentration). In the table below(Table 2),  the categories of contamination factor and class of contamination 

is explained. 

 

Table 2: Hakanson’s Categories of Contamination degree 

 

Class of Contamination degree Soil Category 

Cdeg < 8    Low degree of contamination 

8 ≤ Cdeg 16    Moderate degree of contamination 

16 ≤ Cdeg 32    Considerable degree of contamination 

32 ≤ Cdeg    Very high degree of contamination 

 

 

Cf < 1: Low contamination factor 

1 ≤ Cf < 3: Moderate contamination factor 

3 ≤ Cf < 6: Considerable contamination factor 

Cf ≥ 6: Very high contamination factor 
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V. RESULTS AND DISCUSSION 

Elemental concentration and interrelationship 

          The analytical results of the soils from the cassava processing factory areas is presented in table 3 and table 4  is the average, 

range and standard deviation results the descriptive statistics. The range and average values of metals (ppm) in the soils were Mn 

(1785.00 -494.00, 992.08); Sr (854.00 – 30.00, 319.46); Zn (793.00 – 62.00, 240.77); V (98.00  - 28.00, 51.54) ; Pb (111.00 – 15.00, 

41.31); Cr (56.00 – 22.00, 33.38); Cu (42.00 – 14.00, 41.31); Co (36.00 – 7.00, 17.31); Ni (29.00 – 5.00, 14.46)and Cd (0.60 – 0.40, 

0.45). This results shows that the average concentration increased in the order of Mn>Sr>Zn>V>Pb>Cr>Cu>Co>Ni>Cd.    

 

Table 3: Analytical Results of the sampled soils from study area 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 The A, B and C represents the three sample points in each location 

 

Table 4: Descriptive Statistics showing range, average of values and standard deviation 

 

 Range (ppm) Average(ppm) Std. Deviation 

Cu 42.00 14.00 28.54 9.33 

Pb 111.00 15.00 41.31 26.32 

Zn 793.00 62.00 240.77 234.63 

Ni 29.00 5.00 14.46 8.31 

Co 36.00 7.00 17.31 10.74 

Mn 1785.00 494.00 992.07 395.51 

Cd .60 .40 .446 .08 

V 98.00 28.00 51.54 27.005 

Cr 56.00 22.00 33.38 11.30 

Sr 854.00 30.00 319.46 297.56 

 

          The inter-elemental relationship as revealed in the correlation matrix as very strong, strong  and fairly strong (Table 5). A very 

strong relationship is exhibited between Ni-Cu, V- Co and Cr-V and strong relationship between Ni- Cu, Co –Ni, Mn-Ni, Mn - Co, Cd 

– Zn and V – Ni whereas, a fairly strongly relationship exists between Zn and Cu.  

 

 

Table 5:  Correlation Matrix of the Results of the Geochemical Analysis 

 

 Cu Pb Zn Ni Co Mn Cd V Cr Sr 

 

Cu 1.000          

Pb .396 1.000         

Zn .504 .572 1.000        

Ni .885 .097 .150 1.000       

Co .479 -.083 -.333 .766 1.000      

Mn .655 -.052 -.233 .874 .938 1.000     

Cd .415 .607 .722 .083 -.282 -.205 1.000    

V .572 -.085 -.323 .834 .973 .959 -.258 1.000   

*Location  Cu Pb Zn Ni Co Mn Sr Cd V Cr Ba As Mo 

L 1A 33 111 377 13 12 838 604 0.6 41 38 580 3 <1 

L 1B 22 36 128 9 7 639 551 0.5 28 24 584 <2 <1 

L 1C 20 55 148 10 29 1047 265 0.5 65 31 298 <2 1 

L 2A 38 33 75 25 32 1571 34 0.5 96 50 349 2 1 

L 2B 31 45 444 10 9 780 555 0.6 33 22 497 2 <1 

L 2C 37 31 73 29 36 1785 30 0.5 98 56 353 2 1 

L 3A 22 23 123 8 10 857 99 0.5 32 29 190 <2 <1 

L 3B 17 16 113 6 7 494 88 0.5 31 30 153 <2 <1 

L 3C 14 15 62 5 10 597 55 0.5 31 23 124 <2 <1 

L 4A 42 52 793 24 15 931 854 0.6 44 33 734 <2 1 

L 4B 22 24 137 9 15 945 267 0.5 38 23 245 <2 <1 

L 4C 35 69 584 15 11 893 720 0.5 39 27 688 <2 1 

AVERAGE 29 41 241 14 17 992 319 0.5 52 33 395 2 1 
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Cr .633 .043 -.249 .859 .843 .889 -.120 .915 1.000  

Sr .330 .668 .896 -.042 -.470 -.387 .673 -.475 -.412 1.000 

 

 

VI. FACTOR ANALYSIS 

          The varimax-rotation analysis of the data is done to separate between the different components of the soil and their distribution 

over the study area. The possible sources of metals in the study area is also evaluated from the varimax-rotation results. Two factor 

components were revealed from Eigen values. The elemental loading in this factors is shown in table 6 with factor loading greater than 

0.50 being significant for the interpretation of the data and the total system variance of the metals presented in table 7.  

 

Factor 1: Cu, Co, Mn, Cr, Sr and V 

          From table 7, factor 1 accounts 51.47% of the system variance indicating a high +ve factor loading on Cu, Co, Mn,Cr, Sr and V.  

According to Goldschmidt, Cu is classified as chalcophile element , Co is siderophile and Mn, V and Cr as lithophile element. The 

elemental association of Cu, Co, Mn and V in factor 1 is an indication of mafic and intermediate lithologic environment even though 

anthropogenic and geochemical behavior of the metals could also be a factor. 

 

Table 6: Factor Analysis showing the Rotated Component Matrix of the Study Area 

 

 Component 

1 2 

Cu .762 .588 

Pb .065 .773 

Zn -.099 .931 

Ni .045 .210 

Co .914 -.265 

Mn .969 -.149 

Cd -.068 .846 

Cr .960 -.236 

Sr .941 -.115 

V -.275 .910 

Extraction Method: Principal Component Analysis. 

 

Table 7: Total variance of metals in soils of the study area 
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1 5.253 52.529 52.529 5.253 52.529 52.529 5.147 51.467 51.467 

2 
3.454 34.536 87.065 3.454 34.536 87.065 3.560 35.598 87.065 

3 .566 5.665 92.729       

4 .373 3.734 96.464       

5 .186 1.857 98.321       

6 .078 .780 99.101       

7 .058 .581 99.683       

8 .026 .261 99.943       

9 .004 .041 99.984       
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10 .002 .015 100.000       

 

Extraction Method: Principal Component Analysis. 

 

Factor 2: Cu, Pb , Zn, Cd and V 

          Factor 2 accounts for 35.59% of the system variance having a high +ve factor loading on   Pb , Zn, Cd and Cu moderately +ve. In 

Goldschmidt classification scheme, Cu, Pb , Zn and Cd are siderophile and Sr lithophile. Cd is strongly associated with Zn in it’s 

geochemistry and the chemical composition of parent rock influence it’s content in soil. 

 

VII. CONTAMINATION INDEX 

Geo-accumulation Index(Igeo).  

          The assessment of the level of contamination of soils from the study area were determined by comparing the calculated Igeo 

values of the  soil samples with standard values according to Muller (1969) and Hakanson (1980). Table 8 indicates the range of Geo-

Accumulation Index(Igeo) of Soils from study area and inferred soil quality. The sampled soils are generally uncontaminated by Cu, Ni, 

Co, Mn, Cd, V and Cr but moderately to strongly contaminated by Pb, uncontaminated to strongly contaminated  by Zn and 

uncontaminated to moderately contaminated by Zr. 

 

Table 8:    Range of Geo-accumulation Index(Igeo) of Soils from Study 

Area and Inferred Soil quality 

 

 Metals  Range of Values Soil Quality 

Max Min 

Cu -1 -2 Uncontaminated 

Pb 3 0 Moderately to strongly contaminated   

Zn 3 -1 Uncontaminated to strongly contaminated   

Ni -2 -4 Uncontaminated 

Co 0 -2 Uncontaminated 

Mn 0 -2 Uncontaminated 

Cd -0.8 -1.4 Uncontaminated 

V -1 -3 Uncontaminated 

Cr -1 -3 Uncontaminated 

Sr 0.6 -4.2 Uncontaminated to moderately contaminated 

 

Table 8: Percentage of Metals in each class of Geoaccumulation Index 
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0 Igeo < 0 Practically 

Uncontaminated 

100 31 69 100 100 100 100 100 100 77 

1 0 < Igeo < 1 Uncontaminated 

to Moderately 

Contaminated 

nil 46 nil nil nil nil nil nil nil 23 

2 1 < Igeo < 2 Moderately 

Contaminated 

nil 15 23 nil nil nil nil nil nil nil 

3 2 < Igeo < 3 Moderate to 

Heavily 

Contaminated 

nil 8 8 nil nil nil nil nil nil nil 

4 3 < Igeo < 4 Heavily 

Contaminated 

nil nil - nil nil nil nil nil nil nil 
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5 4 < Igeo < 5 Heavily to 

Extremely 

Contaminated 

nil nil - nil nil nil nil nil nil nil 

6 5 < Igeo Extremely 

Contaminated 

nil nil - nil nil nil nil nil nil nil 

          From   Table 9 below,  A,B,C  represents sample points at 20m interval in each location. The spread shows that location 1 has 

considerable contamination level for Pb and moderately contaminated with Zn. A general trend from this table is that the contamination 

level falls within  low to uncontamination with  Cu, Ni, Co, Cd, V, Cr and Sr across the sampled area. 

 

 
Fig 4 :- Geo-accumulation (Igoe) Index for metals of the study area. 

 

Table 9 : Spread of geo-accumulation (Igeo) index the study area 

 

Metals  Location 1 Location 2 Location 3 Location 4 

A B C A B C A B C A B C 

Cu -1 -2 -2 -2 -2 -2 -1 -1 -1 -1 -2 -1 
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Pb 3 1 2 0 0 0 1 1 1 1 0 2 

Zn 2 0 0 0 0 -1 0 2 -1 3 0 2 

Ni -3 -4 -3 -4 -4 -4 -2 -3 -2 -2 -4 -3 

Co -1 -2 0 -2 -2 -2 0 -2 0 -1 -1 -2 

Mn -1 -1 -1 -1 -2 -1 0 -1 0 -1 -1 -1 

Cd -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 

V -2 -3 -1 -2 -2 -2 -1 -2 -1 -2 -2 -2 

Cr -2 -3 -2 -2 -2 -3 -2 -3 -1 -2 -3 -2 

Sr 0 0 -1 -3 -3 -3 -4 0 -4 1 -1 0 

 

Contamination Factor (Cf
i) and Degree of Contamination (Cd) 

Contamination Factor (Ci
f) 

 

Table 10 : Contamination Factor for the Soil from study Area 

 

Categories  Cu Pb Zn Ni Co Mn V Cr Sr Cd 

Ci
f  < 1 Low Contamination 

Factor 

0.571   0.193 0.781 0.992 0.637 0.469 0.443 0.852 

1≤  Ci
f  <3 Moderate  

Contamination Factor 

          

3≤  Ci
f  <6 Considerable 

Contamination Factor 

 3.305 3.460        

Ci
f   ≥6 Very High 

Contamination Factor 
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Figure 5:- Contamination Factor for Metals in the Study Area 

          The soil around cassava processing factory in  Oyo town showed low contamination factor for Cu, Ni, Co, Mn, Cd, V, Cr, Sr but 

moderate contamination factor for Pb and Zn.  The contamination factors are Cu (0.571), Ni (0.193), Co (0.787), Mn (0.992), Cd (0.637), 

V (0.469), Cr (0.334), Sr (0.832), Pb (3.305) and Zn (3.460). 

          Degree of contamination gives an overall assessment of the soils as presented in table 11 below. The overall degree of 

contamination of the soils from the study area showed a moderate degree of contamination (11.58).  

 

Table 11 : Hakanson’s Categories of ContaminationDegree 

 

 

 

 

 

 

 

 

 

 

 

 

VIII. CONCLUSION 

          This study revealed that the  average value of metal concentration in soils around cassava processing plants in Oyo is  increased 

in the  order  Mn>Sr>Zn>V>Pb>Cr>Cu>Co>Ni>Cd and factor analysis yields two Factor groupings where Cu, Co, Mn, Cr, Sr and V 

are grouped as Factor 1. The elemental association of Cu, Co, Mn and V in Factor 1 is an indication of mafic and intermediate 

lithologic environment even though anthropogenic and geochemical sources  could also be a factor. Factor 2: Cu, Pb , Zn, Cd and V 

and these elements are  siderophile except  Cd  which could be  strongly associated with Zn in it’s geochemistry and the chemical 

composition of parent rock in the area could also  influence it’s content in the soils. 

          The Geoaccumulation index showed that the sampled soils are generally uncontaminated by Cu, Ni, Co, Mn, Cd, V and Cr but 

moderately to strongly contaminated by Pb, uncontaminated to strongly contaminated  by Zn and uncontaminated to moderately 

contaminated by Zr. The soil around cassava processing factory in  Oyo town showed low contamination factor for Cu, Ni, Co, Mn, Cd, 

V, Cr, Sr but moderately  contaminated by Pb and Zn. The overall assessment of soils around cassava processing plants in Oyo from 

this study   is that the soils are  moderately contaminated  (11.58). It is recommended that a regular  assessment of soils around cassava 

processing plants in  Oyo  be made to monitor  the level of metal contamination in soils of the area  before it could  become a health risk 

to residents and the numerous cassava consumers in the town. 
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Abstract- Classification is one of the most considerable supervised 

learning data mining technique used to classify predefined data 

sets the classification is mainly used in healthcare sectors for 

making decisions, diagnosis system and giving better treatment to 

the patients. In this work, the data set used is taken from one of 

recognized lab of Kashmir. The entire research work is to be 

carried out with ANACONDA3-5.2.0 an open source platform 

under Windows 10 environment. An experimental study is to be 

carried out using classification techniques such as k nearest 

neighbors, Support vector machine, Decision tree and Naïve 

bayes. The Decision Tree obtained highest accuracy of 98.89% 

over other classification techniques. 

 

Index Terms- Thyroid disease, K-Nearest Neighbor, Support 

Vector Machine, Decision Tree, Naïve Bayes. 

 

I. INTRODUCTION 

lassification techniques play a vital as well as major role in 

analyzing survivability of diseases and providing facilities to 

reduce the cost to the patients. Now-a-days, Disease diagnosis has 

become very crucial because of occurrence of so many diseases 

every year. 

          People from all over the world have been suffering from 

various health issues like diabetes, heart disease, typhoid, 

tuberculosis, kidney disease etc [16] [17].Beside these health 

issues , thyroid disease have also been detected worldwide and 

thus become a serious endocrine health problem and an issue of 

concern. It is expected that in India about 42 million people suffer 

from thyroid disorders [2]. As per resent studies, women are 5 to 

8 times more prone to thyroid disorders than men worldwide. It is 

caused by the improper secretion of thyroid hormones released 

from the thyroid gland which is one of the important organlocated 

in the front of the neck and below the Adam's apple of our body. 

The secretion of thyroid hormones from the thyroid gland are of 

two types i.e. levothyroxine or T4 and triiodothyronine or T3. 

These hormones help in production of balanced amount of 

proteins, regulating the temperature of body, and maintaining 

overall production of energy [18]. Thyroid disease occurs when 

thyroid gland stop to functioning properly and are mainly divided 

into hypothyroidism and hyperthyroidism [4]. 

          The excess and deficient secretion amount of thyroid 

hormone causes hyperthyroidism and hypothyroidism 

respectively. The common symptoms of hyperthyroidism are 

sudden weight loss, rapid heartbeat, nervousness, etc. and 

hypothyroidism has weight gain, tiredness, weakness, feeling cold 

etc. One of the most common cause occurred due to 

hyperthyroidism is graves’ disease [3]. The underestimated 

thyroid disease causes thyroid diseases. The Decision Tree 

outperformed over other techniques. 

          The rest of the paper is followed as: - Section 2 represents 

related work in diagnosis of thyroid storm and myxedema which 

may lead to death [12]. 

          In this research work, a classification model is trained using 

classification algorithms like K- nearest neighbor (KNN),support 

vector machine (SVM), decision tree (DT) and Naïve bayes (NB) 

for the diagnosis of thyroid diseases. Section 3 contains dataset 

and methods. Section 4 represents the results and discussion. 

Section 5 contains conclusion and at last references are mentioned. 

 

II. MATERIALS AND METHODS 

2.1 Data Collection 

           The data used for this work was collected from Ibadan 

Synoptic Airport through the Nigerian Meteorological Agency, 

Oyo State office. The case data covered the period of 120 months, 

that is, January 2000 to December 2009. The following procedures 

were adopted at this stage of the research: Data Cleaning, Data 

Selection, Data Transformation and Data Mining. 

 

2.2 Data Cleaning 
           In this stage, a consistent format for the data model was 

developed which took care of missing data, finding duplicated 

data, and weeding out of bad data. Finally, the cleaned data were 

transformed into a format suitable for data mining. 

 

2.3 Data Selection 

C 
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           At this stage, data relevant to the analysis was decided on 

and retrieved from the dataset. The meteorological dataset had ten 

(10) attributes, their type and description is presented in Table 1, 

while an analysis of the numeric values are presented in Table 2. 

Due to the nature of the Cloud Form data where all the values are 

the same and the high percentage of missing values in the sunshine 

data both were not used in the analysis 

 

2.4 Data Transformation 

           This is also known as data consolidation. It is the stage in 

which the selected data is transformed into forms appropriate for 

data mining. The data file was saved in Commas Separated Value 

(CVS) file format and the datasets were normalized to reduce the 

effect of scaling on the data. 

 

2.5 Data Mining Stage 
           The data mining stage was divided into three phases. At 

each phase all the algorithms were used to analyze the 

meteorological datasets. The testing method adopted for this 

research was percentage split that train on a percentage of the 

dataset, cross validate on it and test on the remaining percentage. 

Thereafter interesting patterns representing knowledge were 

identified. 

 

III. DATASET AND METHODS 

           The dataset used in this investigate work is a clinical 

dataset. The dataset was taken from one of the leading diagnostic 

lab in Kashmir. The dataset contains the record of 807 patients of 

almost all age groups. Out of 807 patients (224 Males and 583 

Females) 553 belongs to normal, 218 belongs to hypothyroidism 

and 36 belongs to hyperthyroidism. The dataset has 6 attributes as: 

age, gender, TSH, T3, T4 and added classification attribute for 

indication of normal or hyperthyroidism or hypothyroidism. 

 

Table 1 shows the description of dataset. 

 

Serial No. Attribute name descriptio n Value 

1 Age Age in years Numeric 

2 Gender M-Male F- 

Female 

Nominal 

3 TSH Continuo us Numeric 

4 T3 Continuo us Numeric 

5 T4 Continuo us Numeric 

6 Results Normal 

Hyperthy 

roidism 

Hypothyr 

oidism 

Nominal 

 

K Nearest Neighbour (KNN) 

 

           K-nearest neighbour (KNN) is a supervised technique as 

well as non-parametric in nature. The input of K-NN depends on 

the K closest instances present in the feature space. The generated 

output depends on whether KNN is Classification or regression 

methods [7] [8].When prediction is required for undetected data 

instances, the KNN algorithm will search through the training data 

instances for the k-most similar instances. The prediction attribute 

of the most similar instances is summarized and returned as the 

prediction for the undetected instance [19]. 

 

Support Vector Machine 

           Support vector machine (SVM) is a supervised learning 

classification technique that are used to analyzethe data for 

regression and classification methods [9].It constructs an optimal 

hyper plane in a high- or infinite- dimensional space in which new 

examples are assigned to one group or the other one[10].The 

separation of data is achieved by the hyper plane is generally done, 

that has largest distance to the closest training data point of any 

class (so-called functional margin), since in general the greater the 

margin the smaller the generalization error of the classifier [19]. 

 

Decision tree 

           Decision Tree (DT) is tree like graph known as one of the 

most admired classification data mining technique that splits the 

dataset into parts on the decisions [5]. In decision tree, each 

internal node or non-leaf node represents a test on a particular 

attribute, each branch denotes the outcome of that test, and each 

leaf node has a class label. The paths through which a particular 

test data is to classify from root to leaf represent classification 

rules based on maximum information gain [6]. 

 

Naïve Bayes 

           Naïve Bayes (NB) is a simple classification algorithm for 

predictive modeling with clear semantics, representing and the 

probabilistic learning method based on Bayesian theorem [13]. 

Naive Bayes classifier assumes that the value of one attribute is 

not dependent on the value of any other attribute, and it assumes 

that the presence or absence of particular attribute doesn’t affect 

the prediction process. Suppose there are m classes say C1, 

C2….Cn having a unidentified data sample X, Naive Bayesian 

classifier will predict an unknown sample X to the class Ci on the 

basis of class having highest probability [20]. 

P( Ci |X > P( Cj |X ) for 1≤j≤m , j ≠ i Anaconda 

           For implementation of our methods we used 

ANACONDA3-5.2.0 64 bit a free and open source platform 

distribution of python and R programming language with number 

of modules, packages and libraries that provides multiple ways of 

achieving classification problems. ANACONDA can be 

downloaded from the website [11]. 

K- Fold cross- validation 
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In k-fold validation, the whole dataset is divided into K equal size 

subsets and one of  the subset K is taken as test data and the 

remaining K-1 folds acts as training data. Thus different test 

results exist on each iteration and at last average of these results 

gives the test accuracy of the algorithm [12]. In this study 

10-fold cross-validation is used to find out the classification 

accuracy by the classification methods. 

 

System implementation 

 

           The thyroid dataset has three output categories. First one is 

Normal, second one is hypothyroidism and third one is 

hyperthyroidism. The thyroid dataset of five input attributes Age, 

Gender, TSH, T3 and T4 is supplied to the classifiers of KNN, 

SVM, Decision Tree and Naïve bayes in PYTHON to classify the 

data. The performance of each classifier is evaluated in terms of 

accuracy as shown in figure 1. 

 
 

           In this work, Out of four classifiers, The Decision Tree 

shows highest test accuracy of 98.89% over other classifiers. The 

accuracy comparison among classifiers is shown in figure 2. The 

highest accuracy of our method is higher than some of the methods 

available in literature as shown in table 2. 

 
Figure 2. Accuracy comparison of classifiers 

 

 

 

 

 

 

 

 

           Table-2 shows the highest classification accuracy obtained 

by our method over other methods used for the diagnosis of 

thyroid diseases. 

 

IV. CONCLUSION 

           The work has been done using classification data mining 

techniques for the diagnosis of thyroid disease. For this purpose, 

K nearest neighbor, Support vector machine, Decision tree and 

Naive Bayes classifiers have been used. The Decision Tree 

classifier outperformed over other classifiers. However, if we 

merge it with any other classification technique such as neural 

network, then the result might be even better as compared to what 

we got with the current study. 
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Abstract- Studies indicate that cooking starchy foods under high 

temperatures produces acrylamide in those foods. Consequently, 

intensive investigations have been undertaken, on the potential 

health risk of this contaminant in the human diet. Fried products 

including potato chips and crisps have been reported to contain 

high levels of acrylamide. The study proposed to determine the 

effect of potato maturity on the levels of acrylamide in its fried 

products (chips and crisps). Stratified sampling technique used in 

harvesting of Solanum tuberosum tubers in an identified area 

within two seasons of two months for the first batch and four 

months for the second batch this were prepared to standard and 

cooked to standard cooking procedure. The chips and crisps were 

analytically prepared before they were analysed. potato chips and 

crisps recorded (0.692mg/kg) and (2.91 mg/kg) respectively as 

lower values compared to premature potato chips and crisps that 

found (2.91 mg/kg) and (68.731 mg/kg) as the highest values. 

 

Index Terms- Solunum  tuberosum, Acrylamide, toxicology, 

toxicology, Amino acids. 

 

I. INTRODUCTION 

otato as foodstuff is usually consumed in three major forms; 

fried chips, fried crisps or boiled.  Crisps are fragile but firm 

slices that have been processed through deep frying and edible salt 

or acceptable food grade spices colour and flavour may have been 

added [1] On the other hand, potato chips which are locally 

referred to as chips are long; thinly cut slices which have been 

deep fried [2;3]. 

         Potato chips and crisps are among the starchy foods 

produced from the tuberous crop Solanum tuberosum. They have 

a high content of carbohydrates and vitamin C and thus, forming 

an important component of a balanced diet. Worldwide, it is the 

fourth most widely grown food crop after rice, wheat and maize 

[4]. In Kenya, potato is the second most valuable cash and food 

crop after the cereal grains [5]. 

         Following this discovery intensive investigations have been 

undertaken, involving the analysis, occurrence, chemistry, 

toxicology and potential health risk of this contaminant in the 

human diet [6]. In addition, the discovery of acrylamide in some 

cooked starchy foods in 2002 prompted concerns about the 

carcinogenicity of those foods [7]. Despite this, little is known to 

the local population of the levels of acrylamide in chips and crisps, 

this applies to both consumers and producers. 

         Acrylamide is a small and simple molecule that could be 

formed in heated foods via several different mechanisms, which 

may involve reactions of carbohydrates, proteins and amino acids, 

lipids and possibly other minor food components. It is a chemical 

substance formed by a reaction between amino acids and 

sugars(disaccharides) typically occurs when foods with high 

starch content such as potatoes, root vegetables and bread, are 

cooked at high temperatures (over 120°C) in a process of frying, 

roasting or baking that is capable of forming the Maillard reaction.  

         Maillard reaction as a non-enzymatic reaction between 

reducing sugars and amino acids in temperatures exceeding 120oC 

[8-10 & 11]. Acrylamide can be affected if the major reactants in 

the Maillard reaction are altered therefore, there is need to do 

research on the primary effects of acrylamide formation by 

checking on the effect of maturity of the raw potatoes as part of 

the constituents of Maillard reaction. 

 

Instruments and reagents 

         A 4-Digit Laboratory Weighing Balance Electronic 

Analytical Scale Four Decimal, model FA2004B from China was 

used for weighing. Detection and quantitation of acrylamide in 

chips and crisps were determined using High performance liquid 

chromatography (HPLC). Agilent 1100 (Waldbronn, Germany) 

HPLC system consisting of a quaternary pump with vacuum 

degasser, a DAD was used. Chromatographic separations were 

performed on an ODS-3 C18 column (250 mm × 4.6 mm, Intersil, 

Japan).  

         All solvents and chemicals used in the analysis procedure 

were of analytical grade. They were purchased from Merck 

(Darmstadt, Germany). Analytical water grade was used since the 

instruments were highly sensitive and to avoid breakdown after 

calibration for the HPLC instrument, analytical grade of HPLC 

water was used. 

         Acrylamide (standard) (99%) and 2H3 -labeled acrylamide 

(isotopic purity 98%) was purchased from Sigma-Aldrich (St. 

Louis, MO) and Cambridge Isotope . 

P 
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Laboratories (Andover, MA), respectively. Methanol (HPLC-

grade) was supplied by Merck (Darmstadt, Germany). Water was 

purified with a Milli-Q system (Millipore, Bedford). 

         Standards and reagents stock solution of acrylamide (1 

mg/ml) and 2H3 –labeled acrylamide (0.1 mg/ml) were prepared 

by dissolving suitable amount of the compounds in water. These 

solutions were then appropriately diluted with water to prepare 

working standards at 10 and 4 μg/ml, respectively. All stock 

solutions and working standards were kept at 4°C for a month. 

 

Sample preparation 

         Potato chips and crisps samples were prepared for 

acrylamide analysis by weighing 1 g of crushed potato chips/crisps 

and mixing with 10 ml methanol on a wrist action shaker for 20 

minutes to enable the sample to fully soak in the extract solution. 

The samples were refrigerated for 2 minutes for easier extraction 

of the oily top layer to avoid interferences. The supernatant was 

filtered through a 0.20 μm nylon syringe (silica based) filter and 

the filtrate discarded and the residue stored for further cleanup and 

analysis.   

The residue was conditioned through a carboPrep™ 200 SPE 

(silica based) tube using, 6 ml of the sample in 2 ml acetone and 2 

ml methanol.  The sample solution was allowed to pass through 

the tube by gravity and 0.5-1.0 ml water was run through the tube 

to wash the sample. A vacuum pump was used to dry excess water 

from tube for 1 minute followed by elution with 2 ml of acetone 

through gravity therefore ready for analysis in the instrument. 

Many sample extracts can be analysed directly, however, sample 

cleanup and solvent pre-concentration was essential. 

 

Analysis 

         Potatoes were planted in a 50 feet by 100 feet plot of land, 

stratified sampling was used in which a total of five samples were 

collected in triplicate at five different sampling points within the 

plot in the first two months of planting harvested and cooked in 

accordance to the standard size of both chips and crisps, this was 

also repeated at the fourth month where this potatoes were termed 

to be mature. This were cooked to standard cooking temperature 

and later on prepared and analysed using an HPLC for 

quantification of the amount of acrylamide present. 

 

 

II. RESULTS AND DISCUSSION 

         The samples were obtained as described earlier in the regions 

identified, labelled and analysed based on the methods discussed 

earlier. Analysis was done based on the objectives described 

earlier. Blank solutions (blank chromatograms) that were done 

every after change of the blank solutions that were used in sample 

preparations, different dilutions of the standards varying from 30 

ppm, 20 ppm, 10 ppm, 5 ppm, 2.5 ppm and 1 ppm. Increase in 

dilution led to a better peak area. A dilution of 20 ppm was found 

appropriate for use while preparing standards. Figure 1 represents 

20ppm dilution standard. 

 

 

 
 

Figure1: 20ppm standard 

 

         Further, application of the results gave a graph with the best 

of fit which resulted in a quadratic equation that gave a guideline 

towards determination of individual concentrations of the samples 

that were analysed. The next table represents data values of chips 

samples from mature potatoes. Table 1 represents mature potatoes 

(Chips) acrylamide levels. 

 

Table 1 Mature potatoes (Chips) 

 

 ID (P 1) (P2)  (P 3) A.P.A C.(mg/kg) 

M1X 27393 27050 27706 27383 0.849 

M2X 25171 25955 26293 25806 0.800 

M3X 26764 26141 27314 26740 0.829 

M4X 25268 24148 24855 24757 0.768 

M5X 22049 22634 22277 22320  0.692 

 

         In the set of data M1X (0.849 mg/kg) recorded the highest 

compared to M4X (0.768 mg/kg) this variation in concentration 

could be due to difference in reducing sugar levels in the potato 

samples despite their similar age since they develop differently.  

In mature potato chips, the range was found to be 0.157 while, the 

standard mean of the concentration was found to be 0.7876 mg/kg 

and the standard deviation calculated to be 0.0551. Table 2 

represents pre-mature potatoes (Chips) acrylamide levels. 

 

Table 2 Pre-mature potatoes (Chips) 

 

         In the set of data, sample PM5X recorded the highest (1.924 

mg/kg) While, sample PM4X recorded 1.880 mg/kg which was 

the lowest this could be due to variation in maturity of the potatoes 

despite their age since they could have developed at a different 

rate. The range for this set of results was found to be 0.044 while 

ID (P1) (P2) (P3) A.P.A C.(Mg

/kg) 

PM1

X 

60524

2 

60679

7 

60777

6 

60660

5 

1.881 

PM2

X 

60335

7 

60407

1 

60457

9 

60400

2 

1.873 

PM3

X 

60484

8 

60420

8 

60549

9 

60485

2 

1.875 

PM4

X 

605100 
 

60632

7 

60742

5 

60628

4 

1.880 

PM5

X 

62016

9 

62076

4 

62093

6 

62062

3 

1.924 
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standard mean was found to be 1.8866 Mg/kg and standard 

deviation was found to be 0.018937 for the given data. 

         Similar studies indicate high levels of sugars in pre mature 

potatoes therefore, leading to high acrylamide levels. In these 

cases, sugars have not been converted to starch yet; small and 

immature tubers tend to have a higher level of sugars [12]. 

Consequently this present research indicates high levels (1.924 

mg/kg) of acrylamide in chips cooked from pre mature potatoes 

compared to chips cooked from mature potatoes that recorded 

(0.849 mg/kg) as the highest concentration in mature potato chips. 

In the present research acrylamide levels were found to be ranging 

between 1.880-1.924 mg/kg compared to the concentration of 

mature potatoes that had levels ranging between 0.692- 0.849 

mg/kg, this could be in relation to high sugar levels in premature 

potatoes which is in line with [13] that argued that sugars correlate 

well with levels of acrylamide, whereas asparagine levels alone 

were not strong predictors of potential levels of acrylamide in fried 

products their research was based on three samples that contained 

relatively low amounts (2-3 mg/fresh weight) of total free amino 

acids.  

         These potentials correlated well with the product of the 

concentrations of reducing sugars and asparagine. Glucose and 

fructose were found to determine acrylamide formation. The 

cultivars showed large differences in their potential of acrylamide 

formation which was primarily related to their sugar contents. 

Agricultural practice neither influenced sugars and free asparagine 

nor the potential of acrylamide formation. It is concluded that 

acrylamide contents in potato products can be substantially 

reduced primarily by selecting cultivars with low concentrations 

of reducing sugars. Table 3 represents mature potatoes crisps 

acrylamide levels. 

 

Table 3 Mature potatoes (Crisps) 

 

ID (p1) (P2) (P3) A.P.A C.(mg/k

g) 

PM1X 89743 89871 90671 90095 2.7935 

PM2X 86269 86911 87200 86793 2.6691 

PM3X 883211 
 

88749 89376 88815 2.7538 

PM4X 853222 
 

85837 86429 85863 2.6622 

PM5X 93034 93717 94437 93729 2.9062 

 

         In the results sample PM5X recorded the highest result of 

2.9062 (mg/kg) compared to PM4X (2.6622 mg/kg) this could be 

due to potato development during growth or due to temperature 

variation during the cooking despite similar temperatures. The 

range of the given set of data was calculated to be 0.244 while, the 

standard mean was   calculated to be 2.75696 and standard 

deviation calculated to be 0.089794. 

         Similar results were reported by [14] that reported low levels 

of acrylamide due to low asparagine levels in potatoes due to 

maturity. In the same study, they found a linear relationship 

between asparagine level and acrylamide content in potato crisps 

whereas there was an increase in asparagine the acrylamide level 

increased and vice versa. 

         Similar results were reported upon working on different 

potato varieties with different harvest times[15] where low levels 

of acrylamide in potato crisps from mature potato varieties were 

recorded. However, higher levels of acrylamide were recorded in 

pre mature crisp samples compared to crisp samples for 

mature[16]. Potatoes in this study this could be due to different 

storage times of the potatoes after harvest therefore, a change in 

acrylamide levels. 

          Table 4 represents acrylamide levels in pre-mature potatoes 

crisps. 

 

Table 4 Pre-mature potatoes (Crisps) 

 

ID (P1) (P2)  (P3) A.P.A. C.(mg/

kg) 

PM1

X 

212512

6 

212647

1 

212916

6 

212692

1 

65.951 

PM2

X 

218153

7 

218307

7 

218915

9 

218459

1 

67.743 

PM3

X 

209713

8 

209846

7 

209621

2 

209727

2 

65.035 

PM4

X 

221214

5 

221851

2 

221962

7 

221676

1 

68.731 

PM5

X 

204323

3 

205430

3 

204767

0 

204840

2 

63.513 

 

         The results recorded the highest value in sample PM4X 

(68.731mg/kg) compared to PM5X (63.513mg/kg) this could be 

due to temperature variation despite the cooking conditions being 

the same. This difference could be caused by difference in size of 

the slice while chopping the crisps. The range of the given set was 

calculated to be 5.218 while, the standard mean was calculated to 

be 66.1946 and standard mean calculated to be 1.8861. 

         Similar studies indicate several factors affecting the 

acrylamide formation in heated potato products including the level 

of precursors and their ratios in the raw potato tubers, temperature 

and time of the processing, surface to volume ratio of the food, pH 

and water activity [17]. From this, maturity of potatoes has an 

influence in levels of reducing sugars therefore, leading to varied 

levels of acrylamide in the samples. 

         Acrylamide formation is mainly depending on free 

asparagines and reducing sugars, the limiting factor being the 

sugar as asparagines are usually more abundant in potatoes than 

reducing sugars. The molar ratio of reducing sugars to asparagines 

content is greater than two, meaning that there is an abundance of 

reducing sugars than the asparagines content might be the limiting 

factor for acrylamide formation. This is a better indication of the 

right time of harvesting at the point of chemical maturity to reduce 

the potential of high acrylamide percentage formation during 

processing [18]. 
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Abstract- The aim of this paper is to examine the relationship 

between economic environment (inflation rates and interest rates 

were used as the dimensions) and organizational performance (the 

measures used was profitability) of manufacturing firms in Rivers 

State, Nigeria. We therefore adopted quasi experimental design in 

the form of cross-sectional research survey design and our 

population was 48 manufacturing firms gotten from 

Manufacturers’ Association of Nigeria, Rivers State Chapter and 

the sample size was 44 using the Krejcie and Morgan (1970) 

sample size determination table; also, simple random sampling 

technique was used and the research instrument. Data was 

collected through questionnaire as the research instrument which 

was analyzed using spearman’s rank order correlation coefficient 

with the aid of Statistical Package for Social Sciences. Our 

findings revealed that inflation rates and interest rates significantly 

influence profitability respectively, thus we concluded that 

economic environment significantly influence organizational 

performance. We therefore recommend that managers of 

manufacturing firms should effectively monitor the likely changes 

in its economic environment such as changes in inflation and 

interest rates, so that they can make right decisions that will 

enhance the performance, especially their profitability.  

 

Index Terms- Economic Environment; Inflation Rates; Interest 

Rates; Organizational Performance; Profitability 

 

I. INTRODUCTION 

o achieve a continuous performance is one of the most 

important aims of any business organization including the 

manufacturing firms because only through an enhanced 

performance, organizations are able to grow. Thus, organizational 

performance has become one of the most important variables in 

the organization worthy of constant attention by managers. Thus, 

Evwierhurhoma and Onouha (2020) expressed that in business, 

organizational performance is known as a central outcome 

variable of interest, ranging from human resources and marketing 

to operations department. More so, in today’s business 

environment that is marred with frequent changes, knowing the 

factors that will yield enhanced performance and the ways in 

which it can be measured is very essential to the survival of all 

organization in respective of the size. This is because 

organizational performance is very important since it provide 

information on the quality of processes performed which offers 

support on how the objectives of the organization are attained in 

an efficient and effective way. 

           As important as the organization’s set objectives, policies 

as well as strategies to achieve the set objectives, they must be 

aligned with changes in the business environment; else 

organizational performance may not be likely attained. Thus, 

Thompson and Strickland (2003) expressed that no matter how 

good strategies formulated in the organization are, performance 

will only be realized and maintained if the formulated strategies 

are appropriately in conformity with the business environment of 

the organization. 

           The relationship between business and its environment is 

one of mutuality; this is because the environment exerts pressure 

on the business while the business, in turn, influences its 

environment. It can thus be seen that organizations are subsumed 

in the environment with which they interact by importing inputs 

and exporting outputs. The sum of these interrelationships within 

the business and between the business and the society is what is 

referred to as business environment (May, Quinn, Murray & 

Gibson, 2009). Business environment are factors which surrounds 

the business organization and have the ability to affects the 

decisions, strategies, process and performance of the business 

organization. Since business organization continuously makes 

demand on the society and the society makes demands on the 

business organizations; managers in any organization must 

therefore interact effectively and efficiently with and respond to 

environmental factors internal or external to their organizations 

(Otokiti & Awodun, 2010). 

           Furthermore, Hitt, Ireland, Sirmon and Trahms (2011) 

expressed that regardless of the sector in which organizations 

operate in, the business environment especially that of the external 

environment (such as the economic environment) influences 

organization’s performance as they carry out their operations. 

Economic environment is changing rapidly and this change is 

characterized by such phenomena as globalization, changing 

customer and investor demands, ever-increasing product-market 

competition. More so, global economic recession of today’s world 

poses threat that can devastate an organization if managers are 

unable to manage effectively the economic environment. This is 

because; the quality and the ability of managers to understand the 

organization’s environmental factors and respond aptly and fitly 

to those factors are essential factors affecting the performance of 

organizations. To compete successfully in this environment, 

organizations continually need to improve their performance by 

reducing cost, innovating products and processes and improving 

quality as well as productivity. 

           The environment in which the Nigerian manufacturing 

firms operate has been marred with various types of turbulence. 

T 
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Also, manufacturing firms’ performance in Nigeria over the years 

has been affected by environmental factors in different dimensions 

vis-à-vis reduced sales, stumpy utilization of capital, and soaring 

production cost brought by the dynamic and uncertain nature of 

the business environment, which has resulted in the failure in the 

manufacturing sector to attain stated organizational objectives in 

terms of performance. Also, the increasing and uncontrollable 

crime rate, religious and communal clashes and high level of 

insecurity in Nigeria have resulted in the inability of the 

manufacturing firm to enhance their performance while 

government economic policies over the years has not benefited the 

sector as it should. 

           The economic environment just like other factors in the 

external environment is fill with uncertainty, complexity and 

dynamism; thus to effectively manage this complexity and 

uncertainty and achieve enhanced performance, organization must 

be aware of and fully understand the different manifestations of 

the economic environment. It is such understanding that 

organizations can take actions such as building capabilities and 

core competences that would help them to buffer themselves 

against negative impact of the changes in the economic 

environment while improving performance. Thus, the purpose of 

this study is to examine the extent of the relationship between 

economic environment and organizational performance in the 

manufacturing sector of Rivers State, Nigeria.  

           The paper is concerned with the relationship of the 

economic environment vis-à-vis inflation rate and interest rate as 

its dimensions on organizational performance vis-à-vis 

profitability as its measures. Therefore, the research question is: 

what is the relationship between  inflation rate and profitability; 

and what is the relationship between interest rate and profitability; 

while the hypotheses is that there is no significant relationship 

between  inflation rate and profitability; and there is no significant 

relationship between  interest rate and profitability of 

manufacturing firms in Rivers State, Nigeria. 

 

II. LITERATURE REVIEW 

Theoretical Framework 

           Institutional theory is adopted as the underpinning theory 

for this study which postulates that the business environment that 

surrounds the business firms exerts pressure on the performance 

of the firm (Kinuu, 2014). Thus, Scott (2008) expressed that the 

exerted pressures from the environment incites diverse reaction 

from the organization as they seek legitimacy in order to survive 

and prosper in their environment. This theory provides a non-

economic explanation of organizational behaviors and strategies 

(Scott, 2008). Institutions (such as the government, central bank 

of Nigeria) regulate economic activities which affect 

organizational performance by setting the rules of the game as the 

basis for production, exchange, and distribution. Thus, it is 

important for manufacturing firms to follow established rules, 

norms, and belief systems emanating from the business 

environment to gain legitimacy (Yang, Su, & Fam, 2012) and 

judiciously utilize their resources in order to adapt to specific 

institutional environments such as the economic environment in 

view of enhancing their performance.  

 

Concept of Economic Environment 

           Economic environment is part of the business environment 

and business environment has to do with a set of forces or factors 

inside and outside the organization’s precincts which are capable 

of influencing the operations of the organization. These set of 

environmental forces changes from time to time and the changes 

can either brings an opportunity or a threat to the organization. 

There are two types of business environment namely: internal 

environment and external environment. The internal environment 

includes situational factors within the organization that the 

organization has control of. These factors are largely the result of 

decisions of the management process and they are under 

management control and they include employee, processes, work 

environment strategy. The internal environmental forces can be 

influenced by management of the organization towards attaining 

organizational goals and objectives. More so, the external 

environments are set of forces or institutions that are outside the 

control of the organization which impact on the operations of the 

organization. These forces include the economic environment, 

political environment, social environment, cultural environment, 

and technological environment. However, this paper focused on 

the economic environment.   

           The economic environment has to do with the general 

economic indices of the country or region in which the business 

organization is operating. Due the fact that today’s business 

organizations are operating in a global environment, the economic 

dimension has become exceedingly complex and creates even 

more uncertainty and complexity for organizations as well as 

managers (Richard, 2013). The economic environment goes a long 

way to determining and defining the opportunities for an 

organization; this is because an expanding economy provides 

operational scope for the organizational existence as well as for 

the establishment of new ones (Ogundele, 2015). 

           Furthermore, Olawele (2014) expressed that the economic 

environment include factors such as fiscal and monetary policies, 

inflation rates, interest rates, unemployment and foreign exchange 

rates, which are capable of influencing the performance of the 

organization. Business organizations function in an economic 

environment which shapes, and is shaped by their activities and at 

the same time comprises of variables which are dynamic, 

interactive and uncertain which, in part are affected by 

government policy related to the economy. As an essential part of 

the macro economy, government exercises a significant degree of 

influence over the flow of income, interest rate as well as inflation 

rate which can positively or negatively affect the performance of 

the organization. However, this study is limited to only inflation 

rates and interest rates.  

           Inflation rate has to do with an upward and continuous 

movement in the general level of prices over a given period of time 

which also means a fall in the value of money. In the same vein, 

Muthama, Mbaluka and Kalunda (2013) expressed that it is a 

decrease in the purchasing power of the nation’s currency. In order 

words it is a continual increase in the level of consumer prices 

which makes things to get more expensive. Inflation can be as a 

result of rising production costs predominantly from increase in 

wages as well as from high cost of energy. This eventually makes 

firms pass on the increased costs to the consumer in the form of 

higher prices. Another reason for inflation in the economy can be 

as a result of too much demand in the economy brought about by 

tax cuts, cheaper borrowing or excessive government spending, 
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which encourages firms to take advantage of the consumer's 

willingness to spend money by increasing their prices which may 

cause further price rises. 

           D’ Alberto (2015) defined interest as the cost of hiring 

money or credit. In other word, it is the dividends one gets for not 

hoarding money. More so, Kimutai (2003) defines interest rate as 

the price one pays for using borrowed money. Interest rate is the 

fee charged by a lender to a borrower for the use of borrowed 

money, which is expressed as an annual percentage of the 

principal and it is dependent upon the time value of money, the 

credit risk of the borrower, inflation rate among others (Udu, 

2015). Thus, interest rate has to do with the price lenders expect 

in exchange of current claims for greater future claims to anything 

especially money. Thus, it is a certain sum of money paid or 

received; debtor pays interest when he borrows while creditor 

receives interest when he lent money.  

 

III. ORGANIZATIONAL PERFORMANCE 

           The concept of organizational performance has different 

meaning to different persons just like most concepts in 

management. However, organizational performance has over the 

years become synonymous with concept such as effectiveness, 

efficiency, productivity, earning capacity etcetera. Based on this, 

there is need for a clearer definition. Didier (2002) articulated that 

performance has to do with achieving the goals of the organization 

in conformity with the firm’s orientations. In other words, 

organizational performance is attaining organizational stated 

objectives. This means that organizational performance is the 

result of a comparison between the outcome and the objective of 

the organization. Thus, the fulfillment of stated objectives 

involves attaining a certain level of performance. In the same vein, 

Bourguignon (1995) expressed that organizational performance 

can only be achieved when targeted objectives in the organization 

are reached. 

           More so, Rolstadas (1998) expressed that organizational 

performance is a complex relationship involving seven 

performance criteria that must be followed which has to do with 

efficiency, effectiveness, productivity, quality, innovation, quality 

of work, as well as profitability. An organization can only be 

deemed to have achieved performance if the criteria listed above 

have been attained. However, this study is limited to profitability. 

Profitability according to Griffith and Carroll (2001) is the ability 

of the organization to generate income minus its expenses. More 

so, profitability is a major pointer of organization’s good 

performance from its activities (Evwierhurhoma & Onouha, 

2020). In today’s economy, where strong competition dominates 

and where all processes are highly dependent on information, the 

success of an organization requires specific measurement and 

management systems. To comply with the principle of rational 

economics, an organization must systematically analyze its 

financial result. In other words analyze its profitability.   

 

IV. METHODOLOGY 

           This study adopted a cross sectional survey that studies the 

relationship between economic environment and organizational 

performance. The above research design was adopted because the 

variables were not under our control. The unit of analysis was on 

the organizational level of manufacturing firms operating in 

Rivers State which consisted of 48 manufacturing firms gotten 

from Manufacturers’ Association of Nigeria, Rivers State Chapter 

and the sample size was 44 using the Krejcie and Morgan (1970) 

sample size determination table. More so, simple random 

sampling technique was used and the research instrument used 

was the questionnaire which consisted of three respond choices 

with point scales ranging from 1 to 5 indicating strongly disagree, 

disagree, indifference, agree and strongly disagree respectively.  

           Furthermore, economic environment (independent 

variable) was operationalized using inflation rate and interest rate 

while organizational performance (dependent) was 

operationalized using profitability. The validity of the 

questionnaire was tested using face and content validity while the 

reliability of the instrument was done using Cronbach’s Alpha 

which show Cronbach’s Alpha value greater than 0.7. 

Specifically, the reliability result is as follows: inflation rate – 

0.884; interest rate – 0.852; profitability- 0.795. Furthermore, the 

retrieved questionnaire was 42(95.45) out of 44(100%) distributed 

questionnaire and all the 42 retrieved questionnaires were used for 

our analysis. Collected data was analyzed using the Spearman’s 

Rank Order Correlation Coefficient Statistical with the aid of 

Statistical Package for Social Sciences (SPSS) within a 

significance level of 0.05.  

 

V. DATA ANALYSIS AND RESULT 

Economic Environment and Organizational Performance  

           The association between economic environment and 

organizational performance is herein presented. It further 

displayed the statistical test of significance (PV= 0.05), as the 

basis of answering our stated research questions. 

 

 

Table 1: Association between Economic Environment and Organizational Performance 

Correlations 

 

Economic 

Environment 

Organizational 

Performance 

Spearman's rho Economic Environment Correlation Coefficient 1.000 .893** 

Sig. (2-tailed) . .000 

N 42 42 

Organizational Performance Correlation Coefficient .893** 1.000 

Sig. (2-tailed) .000 . 

N 42 42 

**. Correlation is significant at the 0.05 level (2-tailed). 
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Source: SPSS: Output version, 25 

           Table 1 above reveals a strong positive and significant 

relationship between economic environment and organizational 

performance. Economic environment is significant and positively 

influence organizational performance with (rho = 0.893, P = 0.000 

< 0.05).  

 

The Association between Inflation Rate and Profitability 

           The association between inflation rate and profitability is 

herein presented. It further displayed the statistical test of 

significance (PV 0.05), as the basis of answering our stated 

research questions. 

 

Table 2: Association between Inflation Rate and Profitability 

 

Correlations 

 Inflation Rate Profitability 

Spearman's rho Inflation Rate Correlation Coefficient 1.000 .758** 

Sig. (2-tailed) . .000 

N 42 42 

Profitability Correlation Coefficient .758** 1.000 

Sig. (2-tailed) .000 . 

N 42 42 

**. Correlation is significant at the 0.05 level (2-tailed). 

Source: SPSS: Output version, 25 

 

           Table 2 showed the Spearman’s correlation coefficient (rho 

= 0.758 and P=0.000), this value showed that a strong association 

exist between inflation rate and profitability. The + sign of the rho 

value shows that a positive and significant relationship exists 

between the study variables.  

 

The Association between Interest Rate and Profitability 

           The association between interest rate and profitability is 

herein presented. It further displayed the statistical test of 

significance (PV 0.05), as the basis of answering our stated 

research questions. 

Table 3: Indicates the Association between Interest Rate and Profitability 

 

Correlations 
 Interest Rate Profitability 

Spearman's rho Interest Rate Correlation Coefficient 1.000 .886** 

Sig. (2-tailed) . .000 

N 42 42 

Profitability Correlation Coefficient .886** 1.000 

Sig. (2-tailed) .000 . 

N 42 42 

**. Correlation is significant at the 0.05 level (2-tailed). 

Source: SPSS: Output version, 25 

 

           Table 3 showed the Spearman’s correlation coefficient (rho = 0.886 and P=0.000), this value showed that a very strong association 

exist between interest rate and profitability. The + sign of the rho value shows that a positive and significant relationship exists between 

the study variables.  

 

Regression Analysis/ Testing of Research Hypotheses 

 

Table 4: Effect of Economic Environment vis-à-vis Inflation Rate and Interest Rate on Profitability 

 

Model Summary 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .961a .835 .826 .84160 

a. Predictors: (Constant), Inflation Rate, Interest Rate 

Source: SPSS: Output version, 25 

 

           The empirical result (R-value 0.961) indicates that inflation rate and interest rate taken together has a strong effect on profitability. 

The R2-value 0.835 implies that inflation rate and interest rate explained 83.5% increase in profitability in the studied firms while the 

remaining 16.5% could be due to the effect of extra variables that is not included in the study. 
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Table 5: Regression Analysis of the Coefficients of Economic Environment (Inflation Rate and Interest Rate) and Profitability 

 

Coefficientsa 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 1.301 1.048  9.822 .000 

Inflation Rate .518 .429 .381 6.060 .000 

Interest Rate .624 .516 .702 8.824 .000 

a. Dependent Variable: Profitability 

Source: SPSS: Output version, 25 

 

Test of Hypothesis 1 

           Table 2 reveals a PV =0.000< 0.05 as well Table 5 indicates 

that the relationship between inflation rate and profitability is 

significant statistically with a t-cal. = 6.060 greater than t-cri 

=1.96. Thus, the alternate hypothesis is hereby accepted. Similarly 

inflation rate as a predictor variable contributes (β=0.518) to the 

variation in profitability. 

Test of Hypothesis 2 

           Table 3 reveals a P-value =0.000< 0.05 as well Table 6 

indicates that the relationship between interest rate and 

profitability is significant statistically with a t-cal. = 8.824 greater 

than t-cri =1.96. Thus, the alternate hypothesis is hereby accepted. 

Similarly interest rate as a predictor variable contributes (β=0.624) 

to the variation in profitability. 

 

VI. DISCUSSION OF FINDINGS 

           From the findings it reveals that economic environment 

significantly influences organizational performance which is in 

line with Bagire and Namada (2013); Wehinger (2014) who 

expressed that the outcomes of organizations are majorly 

influenced by the changes in its environment such as the economic 

environment. Also, in concurrence with the above findings, 

Athanasoglou et al (2006) articulated that inflation rate, cyclical 

output and interest rates as dimensions of economic environment 

significantly influence the profit of an organization. Thus, 

economic factors can either bring success or adversity which 

significantly affects an organization’s performance (Ehlers & 

Lazenby, 2011). In the same vein, Tacheva (2007) articulated that 

environmental changes can either favor or put the organization in 

a state of disfavor which affects its performance. Therefore, an 

enhanced organizational performance can only be attained when 

the organization effectively and efficiently respond to 

uncertainties, complexities as well as turbulence in its 

environment especially that of the economic environment. As a 

result, organizations should pay adequate attention to the changes 

that might occur in the economic environment as well as applying 

appropriate strategy in tackling it.  

           More so, from the findings, there is significant relationship 

between inflation rate and profitability, thus, Obamuyi (2013) 

articulated that business firms (especially manufacturing firms) 

can be negatively influenced by inflation given that sometimes 

they have the tendency to hold inventory over duration of time 

which affects their profitability. Also, Ambler (2003) expressed 

that higher inflation rates decreases competitiveness with trading 

partners, thus due to decreased competition, profits are likely to 

reduce. Therefore, business organization often time make 

necessary efforts to strive to safe guard their resources because 

inflation partly results in inefficiencies and its attendant generally 

decline organizational performance such as profitability. 

           Also, the findings shows that interest rate significantly 

affect profitability; this is because it predicts borrowing cost which 

can either impact significantly on an organization’s return on 

equity (profitability) positively or negatively (Obamuyi, 2013). 

An increase in interest rates increases business cost, increases 

borrowing cost as well as decreases the expenditures of consumers 

which result in the reduction of organization’s sales which in turn 

affects the profit of the organization. Business firms over and over 

again depends on funds from external sources for expansion; 

therefore, in a situation whereby an organization borrows money 

for its operations or expansion, an increase in interest rate will 

definitely have effect on its debts which have a way of decreasing 

the profits of the organization. However, in a situation of low 

interest rates, the cost of borrowing reduces which increase the 

buying power of consumers and as result the increase in the 

organization’s sales which subsequently increases the profit of the 

organization. 

 

VII. CONCLUSION AND RECOMMENDATIONS 

           Our findings indicated that there is positive and 

significance relationship between economic environment and 

organizational performance of manufacturing firms in Rivers 

State, Nigeria. In other words, this study showed a positive and 

significant relationship between inflation rate and profitability and 

a significant relationship between interest rate and profitability. 

We therefore, concluded that economic environment influence 

organizational performance in the manufacturing firms in Rivers 

State. Hence, the capability of the manufacturing firms to 

understand the business environment (economic environment) is 

very important to enhancing their performance. This is because the 

business environment provides the needed resources and 

opportunities to the firm which is very essential to its existence; 

therefore, organizational performance is greatly tied to the 

business environment especially to its economic environment. We 

therefore recommend that managers of manufacturing firms 

should effectively monitor the likely changes in its economic 

environment such as changes in inflation and interest rates, so that 

they can make right decisions that will enhance the performance, 
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especially their profitability. Also, managers of manufacturing 

firms should carefully analyze the economic trend and develop 

tactics in order to take advantage of the opportunities the changes 

might bring at the same time shielding themselves from any 

threats. 
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Abstract- The mobile telephony has gained momentum and is one 

of the defining communication technologies of the time. This 

paper interrogates the adoption of mobile telephony from varied 

scholars’ perspectives. The insights are from the youth’s uses of 

this communication technology while looking at how this use has 

impacted on family communication. The mobile phone is seen to 

have structured certain interaction behaviors in the youth among 

them a decreased desire for the face to face interaction. This was 

observed from the youth’s continued display of addiction to social 

media. One of the important observations is that that uses of 

mobile phones to a great extent have altered the way families 

interact and have generated certain negative interactive behaviors. 

Nonetheless, this paper does not demonize mobile telephony but 

implores for appropriate usage of the communication technology.   

 

Index Terms- Youth, Mobile Youth Culture, Family 

Communication, Parental Figures. 

 

I. INTRODUCTION 

he mobile telephony subscriptions run into billions worldwide 

according to the International Telecommunication Union 

(2018).  The proliferation and access of the mobile phone in the 

society as informed by Rice, Haynes, Royce and Thompson 

(2016) indicates a very high adoption rate of the technology 

among the youth. The youth are documented to have used the 

mobile phones to structure their social developments among their 

peers at the expense of their family domestic ties. Yu, Anaya, 

Miao, Lehto, and Wong (2017) state that even under the watchful 

eye of the youth’s parents, the youth could communicate to one 

another with a lot of ease. Aishwarya and Vinod (2017) reckoned 

that the youth had designed communication forms and patterns 

that distinguished the peer from the parents. The youth had given 

unique attention to their social networks, clearly demarcating 

insiders from outsiders. Aishwarya and Vinod (2017) lament over 

the present generation’s dependence on online communication 

that has made that generation lose the ability for face to face 

communication.    

          Since mobile telephony is a reality, it could be argued that 

this technology could disintegrate or strengthen families as units 

of social organizations. However, this would largely depend on 

how one perceived and interpreted the interactions and 

functionality of mobile telephony. 

 

1.2 Background to the Review  

          This review was motivated by the many societal trends 

especially a broadcast feature on ‘Youth Pornography’ in Kenya 

on the national Kenya Television Network (KTN) and the Citizen 

Television of the Royal Media Services (Kenya) on the 12th of 

April 2018. The feature had demonstrated how the youth willingly 

exchanged nude photos through their mobile phones. It further 

exposed how the youth were misusing the social media through 

their phones which shocked many parents after seeing the nude 

‘selfies’ or photos of their youthful children. It was clear that 

parents hardly had any idea what their youth were doing with their 

phones in the confines of the youth’s privacy.  

          Other scholars like Yu, Anaya, Miao, Lehto, and Wong 

(2017) also lamented about the disruptiveness of the 

communication technology on family quality time. Even when 

family members were together, some members regularly 

continued to use their mobile phones at the expense of the 

traditional bonding accorded to regular conversations. This 

negative trait as Drago (2015) observed was seen to hamper 

quality face to face interactions. Nonetheless, from the literature 

review provided in this paper, there are perceptions that embracing 

this communication technology has contributed to negative social 

consequences, among them rising tension within the family. 

 

II. THEORETICAL FRAMEWORK 

2.1 Relevance of Symbolic Interactionism Theory 

          This review subjected the use of Herbert Blumer’s Symbolic 

Interactionism Theory that interrogated the process of human 

interaction. Blumer (1934) states as humans interacted, they 

engaged in the formation of ‘meanings’ through group life and 

conduct. Individuals formed human groups through ‘action’ and 

from it ‘acted’ towards the interaction process. According to Joo 

and Teng (2017) the youth took advantage of this technology to 

form virtual societies or communities where they freely interacted. 

It was through these interactions that common symbols of 

meanings were derived and social relations resulted from 

communication with others (Blumer, 1934) 

           Since people use their mobile phones individually and 

subjectively, the relevance of this is eluded in the Symbolic 

Interactionism Theory which viewed an individual as a subject 

with a social position. The individual was responsible for 

designing the communication context identity. Blumer’s (1934) 

theory explains that ‘meaning’ was reflected on the ability of 

human beings to act towards people and things based on individual 

meanings assigned to those people or things.   

T 
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          From the literature review herein, the youth’s mobile phone 

experience deconstructed communication relationships between 

them and their parental figures. The parents felt that the youth no 

longer paid attention to conversations in the family but 

concentrated mostly on activities revolving around their mobile 

phones as observed by Drago (2015). Making inferences from 

Blumer’s (1934), this was the ‘meaning’ aspect of the theory that 

parents’ assigned in their interpretation of the youth’s engagement 

with the mobile phone.  

          Carter and Fuller (2015) and Madukwe and Madukwe 

(2012) depict the family as a unit of interacting personalities. In 

family interactions, human behavior was understood from 

symbols, which emerged through human interaction (Blumer, 

1934). Carter and Fuller (2015) agreed with Blumer (1934) who 

opined that Symbolic Interactionism thrived on the perspective of 

‘roles’. Social institutions were made up of roles into which 

individuals fit.  The family had a role of a father, mother, children, 

sibling etc. Fusun and Sebnem (2015) observed that these roles 

preexisted rather than negotiated by participants. Fusun and 

Sebnem (2015) stated further that these roles linked up the 

functionalistic view of the society, especially when the society was 

described as being made up of institutionalized norms and values.  

          Nonetheless, Elsobeihi and Naser (2017) advance an 

argument that mobile telephony was changing the nature of 

communication through its services such as e-mail, chats, voice 

calls and message texting, therefore deconstructing the preexisting 

institutionalized norms and values. With relevance to this review, 

the new media and communication technologies built upon the 

concept of interactionism while promoting interaction and active 

participation as advocated by the Symbolic Interactionism Theory. 

 

III. LITERATURE REVIEW 

3.1 Adoption of Mobile Telephony 

         Scholars like Elsobeihi and Naser (2017) observed that the 

mobile phone technology and gadget was so coveted that it had 

almost become a cultural symbol of the contemporary times, 

accelerating and sweeping social and cultural changes. This 

communication technology is believed to be impacting on social 

relationships and could serve as a framework for examining these 

relationships. Drago (2015) and Whittney (2014) concur that 

mobile phones have become very personal and users continued to 

use them individually compared to the ancient fixed telephone 

lines that were almost communal and mostly in an open place. 

          Elsobeihi and Naser (2017) suggested that mobile phone 

users were evolving with this communication technology 

revolution. The scholars affirmed that the society had witnessed a 

revolutionary development in mobile technologies as developers 

and innovators of mobile technologies competed to attract the 

increasingly growing wide section of mobile users to fulfill users’ 

demands. Elsobeihi and Naser (2017) justified the high level of 

adoption of this technology by the youth resulted from the 

perceived privacy which the youth preferred as they 

communicated with family members and others.  Drago (2015) 

says the youth were seen to have more freedom in carrying out 

social relations that had become so essential in their lives that it 

defined who they were.  

  

          Rice, Haynes, Royce and Thompson (2016) and Goswami 

and Singh (2016) acknowledged the society’s transformation to a 

digital communication world that had enhanced user’s 

networking. These scholars’ views, echoed McLuhan (1962, 

1964) who argued that the society was shaped by the 

communication technologies of the present time. Other early 

scholars in mobile telephony such as Castells, Mireia, Jack, Qiu 

and Araba (2007) documented that the communication modes had 

shifted from the traditional approach to networks that took 

consideration of shared interests ignoring the geographic space 

and describing it as the rise of a new network society. 

         Mamman-Muhammad and Ogbu (2018) advance the 

adoption of this technology had reorganized human interactions to 

new levels. The individual person to person communication had 

gained momentum creating a shift from place based 

communication. The wireless personal communication was the 

present and the future. In demographics adoption preferences, 

Rice, et al (2016) cited the youth topping the adoption list. 

 

3.2 The Rise of Social Media 

         Aishwarya and Vinod (2017) described the social media as 

the inevitable online network that connects people all over the 

world. They made a claim that social media played a pivotal role 

in all spheres of the present world. Nonetheless, they observed that 

over access of social media by the youth was almost becoming a 

vice. They described the social media as a virtual world where the 

current generation hardly looked at each other’s face to interact 

with. Nonetheless, Shabnoor and Tajinder (2016) looked at the 

positive side of the social media. They claimed that the social 

media came with the opportunity benefits of branding, promotion 

of any products or business. On the contrary, Aishwarya and 

Vinod (2017) lamented about the present generation’s over 

dependence on online communication that made this generation 

lose the ability for face to face communication and weaken 

communication systems in the family.  

         According to Joo and Teng (2017) the youth got addicted to 

social networking sites and thus got diverted from family social 

relations. Earlier on people took offense if people pried on their 

diaries since they were considered as private documents but 

Aishwarya and Vinod (2017) observed people got irritated in the 

present times if others failed to notice or comment on their 

activities published online. Besides, Joo and Teng (2017) were 

also cautious over the quantity and or quality of emerging trends 

in communication. Not only was the language affected in terms of 

spelling and grammar but also Joo and Teng (2017) observed the 

youth used the virtual world to showcase a good image of 

themselves through uploading of edited photographs or updates 

that could be different from the reality.  

 

3.4 The Mobile Youth Culture 

         The youth’s desire to be part of a communicating group 

reflects Castells’ et al (2007) mobile youth culture. The youth 

sought mobile phones capable of hosting trending applications 

which aided them form deliberate communities perceived as great 

social communication opportunities. According to Shabnoor and 

Tajinder (2016) mobile phone applications appealing to the youth 

kept them busy to an extent of annoying other members of the 

family. The deconstruction of family communication was further 

exhibited from the youth’s reduced desire for face to face 
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communication with family members as observed by Yu, et al 

(2017).  

         This negative mobile youth culture strongly integrated into 

the youth’s behavior whose symptoms of addiction were reflected 

in their day to day activities. Whittney (2014) observes the youth’s 

paralinguistic features demonstrated a lack of interest during 

interaction. Addiction to the use of popular applications was 

enormous to an extent of making parents apprehensive. Aishwarya 

and Vinod (2017) posit that mobile phones dictated and controlled 

the youth’s daily routine. Blumer’ (1934) Symbolic Interactionism 

Theory is emphatic that people behaved based on what they 

believed in attributing to their personal social constructs. The 

youth gave the mobile phone use a priority at the expense of 

family.  

 

IV. CONCLUSION 

         The mobile telephony as a communication technology is 

deeply entrenched in the society’s domestic social life and cannot 

just be whisked away. The uses of mobile telephony have 

continued to shape communications patterns that have made the 

youth prefer mobile communication at the expense of face to face 

interactions with family members. It can be concluded that 

embracing this technology has had far reaching effects on 

communication, almost deconstructing the family into a new 

‘voiceless’ culture. Nonetheless, this review does not in any way 

condemn the adoption of mobile telephony but advocates for 

proper usage to enhance better family relationships through 

communication. 
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Abstract- Risk – taking and Entrepreneurship are two associated 

words finding out within the innovation literature. Within the most 

definitions, innovations are related to risk and risk – taking. One 

in every of the foremost important factors within the innovation 

plus success is their risk – taking. Innovators should be risk – taker 

to realize their concepts. During this article, we tend to study the 

connection between innovation and innovators and risk – taking 

and also the importance of the result of risk– taking over 

innovation. 

 

Index Terms- entrepreneurship,  innovations,  risk-

taking,literature. 

 

I. INTRODUCTION 

ne of the Innovators plus temperament traits is risk – taking. 

Several of individuals suppose risk – taking is extreme 

risking, however innovators shall receive medium and rational 

risks. Most of individuals shall go to their own angle extremes 

concerning risk and risk – taking. Conservative person would 

choose isn’t deuced because of it. However the Innovators choose 

the medium limit; it means that they like the medium risk. This is 

because they feel their makes an attempt and talents would 

influence the results of the work. In general, the Innovators 

wouldn’t take into account all types of risk; however they take into 

account rational and sure risks. It means that the Innovators are 

not solely follow the ideas as operating scenario, however 

additionally take into account this risks of those ideas. The risks 

are within the variety of likelihood or uncertainty. Once a piece is 

high risk, it means that its outcome is uncertain. In alternative 

words, there's the failure likelihood as success likelihood therein 

work. 

 

II. MATERIAL AND MODEL:- 

          The research began on 6th of April 2020 and ended on 13th 

April 2020. There were four people involved in conducting the 

survey Sofia khan, Shrutika Asati, Shikhar Yadav and Rajeev 

Kumar Sharma. The research was conducted on the topic 

innovation and risks in consumer behaviour. The purpose of the 

research was to understand the risk factor involved and the 

possibility of innovation in consumer behaviour. 

Following hypothesis has been proposed:- 

 

H1- there is a positive relationship between risks and consumer 

behaviour in innovation 

 

III. RESEARCH  METHODOLOGY:- 

          In this research the researchers used exploratory research 

and quantitative research. It was found from an online survey 

which was conducted amongst college students through a 

questionnaire on a six point Likert scale. A six point Likert scale 

was found more useful instead of a five point scale because it 

helped derived much clearer and definite results. The scale 

measured from strongly agrees to strongly disagree. The students 

answered questions about innovation and risks involved in 

consumer behaviour. The research found a positive relationship 

between risks in consumer behaviour for innovation. It is also 

claimed through several researchers that innovative products are 

less complex and easily adopted by customers and vice versa. 

Many researchers suggest a strong impact of new technology on 

adoption and rejection of new technology in making innovations 

in consumer behaviour. 

 

IV. DATA ANALYSIS:- 

          It was discovered through the data that a positive 

relationship between a risk and consumer behaviour takes place 

when the innovation is unique and satisfies the customer. That is 

when a risk allows the creator to make new adjustments to an 

already existing product or create a new product which will 

replace the need of an older product. This helps in simplifying the 

use of the product and therefore making it more desirable. A 

products innovation not only lies in the use of the product but also 

in its price, in the way that it looks such as labelling, packaging, 

designing etc. A products quality drastically improves or becomes 

higher in value when there are new improvements to it,  these  

improvements  can be as  minor  as slight increase  in quantity, 

ease of availability, product design or it could be as drastic as 

rebranding, remodelling etc. When a customer develops loyalty 

towards a product or when a product becomes too distinctive in 

the minds of the customer it becomes difficult to make changes to 

it as there is always a risk attached to it that is customer retention 

and attraction. Sometimes innovation hampers the image of a 

product whereas sometimes it may take the product to next level 

hence it is essential for a company to study the risk with respect to 

the innovation for positive consumer behaviour. 
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V. SCOPE FOR FUTURE RESEARCH WORK: 

          Online buying requires use of different tools such as website 

design, reliability, internet traits, attitudinal traits etc. to 

understand consumer behaviour. There could have plenty of 

researches for larger geographical area customers from different 

location, acknowledge consumer’s interest with their special 

reference to product categories and brands for online shopping. 

Innovation and entrepreneurship are the variables for rural sap to 

enhance knowledge about who to point for innovation and 

entrepreneurship more studies on prototype to innovativeness 

should be done. Important examples of precedent are those of 

social network and value network as small companies do not 

invest by itself, but by communicating with other. These 

precedents may help in improving policies to formulate innovation 

in particular area. 

 

VI. CONCLUSION 

          Gathering information in treatment of risk in the innovation 

process is not so much abstracted directly, or objective risk, as 

innovators’ can make by forming concept of risk as part of the 

peril. It is important to concern about risk innovators and its 

objective. The number of risks that can be faced e.g. financial and 

technical part of innovation considered as business plans while not 

meant to the basic social intellectual activity procedure of 

innovation with limited value within the range of the present 

treatment. Risk which are directly considered to have an existence 

but as a first mover risk with secondary influence that indirectly 

apparent itself in as perception of venture capitalists, force 

majeure, market response. The temporal perspective of technical 

and financial risk are stumble in daily. 

          With the help of analytical tool direct risks are being 

evaluated say for example to find out technical risk proper points 

of categorised risks in entrepreneurial innovation could be 

provided. It is important to know that hard-headed and 

overconfidence are taken into reflection. The study also advance 

faith to declare that entrepreneurial strategies which are studied 

and gained could help in improvisation of innovators. Although 

risk and innovation are intimately connected as an analytical as 

well as empirical level but risk is always a problematic area in 

entrepreneurial innovation when it is about technical and financial 

both in terms of direct risks to the peril on providing several of 

option to boost in decreasing the risks for an entrepreneur. It is 

essentially important to pinpoint more on social micro assertive of 

innovation while in process. To draw contingent conclusions of 

various risks which are tumble upon and affected on the micro-

level of innovation when concept of risk and innovation are 

brought together. 

          For providing proper guidance and to encourage 

entrepreneurial innovation, it is necessary to know proper 

knowledge about risk and risk practices. To examine the factors 

that may affect online buying behaviour of various consumers,  

several studies by various research academics and scholar have 

been guided nationally and globally because perceiving risk leads 

to lack of faith among customers, chance of being cheated, poor 

quality of products, nonreturnable policy etc. 
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