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Abstract- In 2015, poorer households owning fewer assets and 

with more unstable sources of income were more likely to have 

experienced food shortages and shocks (NISR, 2015) and Bashir 

et al. (2012) state that households with ownership to land and 

livestock to be associated with less food insecurity levels.  

          This paper aimed to analyze how access to assets, access to 

finance and level of education for the head of household in low-

income households in City of Kigali influence household’s level 

of food security. Our research has focused on how the three key 

factors; i) Household owned assets (Land, shelter), ii) 

Employment/occupation status of the head of the household 

(Employed: full time, part time, casual labor, Unemployed, doing 

skilled labor or non-skilled labor) and iii) Household access to 

financial services (loans), influence livelihoods for the low-

income households in City of Kigali. 

          The research has revealed that majority of low income HHs, 

76.7% do not have access to assets like land an houses, 5% have 

confirmed to own houses while 8% own land, majority (89.7%) of 

the heads of low-income households earns daily wages and only 

10.3% earn monthly salaries. Only 29.5% of the heads of 

households have confirmed that their salaries/wages are regular 

while 70.5% said that it they are irregular. 

          The results from the Multiple Linear Regression Model has 

revealed that there is no statistical significant relationship between 

the three variables with the low-income household’s food security 

in City of Kigali, meaning that food security for the income 

families in City of Kigali does not depend with the formal 

employment of the head of household, access to finance from 

formal Financial Service Providers, nor it does not depend on 

household owned assets (land and house). 

 

Index Terms- Urban poor families, access to assets, food security 

and low-income household. 

 

I. INTRODUCTION 

rban poor families generally rely on purchased foods, mainly 

coming from rural areas or imported into the country, 

however, due to lack of means mainly financial resources, many 

of the urban poor have less alternatives for them to have food for 

their family members. In Cities, mostly poor families who are 

migrant from rural areas they don’t own assets like land and 

houses which could help them to either do some farming activities 

or earn some income for them to be able to easily access food for 

their families.   

          The recent financial/economic crisis and the rising food, 

fuel and energy prices have affected the poor in both rural and 

urban areas, although having a disproportionately large effect on 

the urban poor. The latter are particularly vulnerable to changes in 

food prices and variation in income, since food makes up a large 

part of their household expenses (H. DE Zeeuw et al, 2010). 

          Government of Rwanda has developed a number of policies 

and programs to support job creation and the development of the 

private sector. However, it has failed to recognize the important 

role that household enterprises can and do play in creating non-

farm employment as a distinct sector of the labor market, and one 

that needs to have policies and programs specifically tailored to 

meet its needs. Reducing the risk and increasing the productivity 

of household enterprises will be important not only in creating jobs 

and but also in reducing poverty (Abbott et al 2010; Abbott and 

Rwirahira 2010).  

          Household enterprise concept should work well and be the 

best solution for the low-income households in City of Kigali, who 

have few of their family members who are educated to be eligible 

to rely on employments and salaries in the formal sector, Joachim 

(1993) reiterated that there is a high likelihood that employment 

will switch from the formal to the informal labor market and that 

income flows will become more unstable, Maintaining or 

achieving food security for such low-income urban households 

therefore is crucial. The same families own very few assets (Land 

or Houses) and this make them city dwellers, also these families 

have a very limited access to financial services including loans 

which aggravate their incapacity to afford food stuff purchased 

from the market.    

          The 2012 FinScope report findings indicated that 1.4 

million (56%) of the 2.3 million Rwandan adults  who are 

currently not formally served are not very likely to offer new 

opportunities for formal financial inclusion in the short or medium 

term.   Poverty is a significant barrier for these individuals. 

Almost 50% of them are from households  in the two lowest 

categories of the Ubudehe socio-economic classification system; 

65% of them had often run out of cash and had to make a plan for 

their daily needs in the 6 month period before the FinScope 2012 

survey (AFR, 2012)   

          Access to financial services has been identified as a major 

constraint on the development of the private-sector generally and 

a barrier preventing poor people moving out of poverty (World 

U 
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Bank 2007) as well as the main constraint on the start-up and 

growth of household enterprises (Abbott et al 2010; Gaal 2010). 

While access to finance has been developed as a key strategy for 

reducing poverty and providing the poor with opportunities to start 

and grow enterprises in Rwanda, not all household enterprises 

operators are ready for or need micro-finance. It is evident that 

many are not credit worthy and would have difficulty in repaying 

loans or might even default were they to be given finance (IPAR, 

2010).  

          This paper will shade clarity on the relationship between the 

low-income households economic characteristics with focus on 

three factors; i) Employment for the head of household, ii) 

Household Access to assets (Land & house) and iii) Household 

access to finance and their food security in the City of Kigali. 

 

II. LITERATURE REVIEW 

          The ability of households to avoid or reduce vulnerability 

and to increase economic productivity depends on their initial 

assets and on their ability to transform those assets into income, 

food or other basic necessities, by intensifying existing, 

developing new, or diversifying their strategies (Rakodi, 2002). 

This was reiterated on by Lanjouw and Stern (1991) in their 

different surveys in 1957/58 and in 1983/84, which revealed that 

landless and widow-headed households are more likely to 

experience poverty. Sharma (1999) stated that incidence of 

poverty is also high in households with no land for subsistence 

production. Moreover, households that have no land ownership 

have limited access to credits.  

The phenomenon of urbanization, which will be one of the 

strongest social forces in the coming years, brings severe 

challenges to ensuring household food security in a context 

characterized by high rates of unemployment, increasing 

development of the informal sector, deteriorating infrastructure, 

overcrowding and environmental degradation. One major 

challenge will be how to provide adequate quantities of nutritious 

and affordable food for more urban inhabitants, with less water, 

land and labor (FAO, 2008). 

          Maxwell (1999) suggested several reasons for the 

invisibility of urban food security, all of which still apply. First, at 

the city level, urban food insecurity is obscured by more urgent 

urban problems such as unemployment, the burgeoning of the 

informal sector, overcrowding, decaying infrastructure, and 

declining services. Secondly, national policymakers tend to equate 

food insecurity with rural areas, where it is a more visible seasonal 

and community-wide phenomenon. Thirdly, urban food insecurity 

is usually dealt with at the household or individual level: “so long 

as food insecurity is a household-level problem and does not 

translate into a political problem, it does not attract policy 

attention.” (Crush, J et al, 2010). 

          Several researches have shown that access to credit has a 

positive impact on household economic welfare (Khandker, 1998; 

Panjaitan, Drioadisuryo and Kathleen, 1999; Remenyi and 

Benjamin, 2000; Wright, 2000; Khandker and Faraque, 2001; 

Coleman, 2002). Also, literatures show that most microfinance 

programs do not serve the poorest, but when they do so, the 

poorest can benefit from microfinance through increased income 

and reduced vulnerability (Morduch and Haley, 2002). The 

research will study the reliance level of low-income household’s 

food security on their accessibility to financial services specially 

loans and the uptake of the low-income households for the 

informal services through elf-help groups such as Village Saving 

and Loans Associations (VSLAs) versus financial services 

accessed through formal financial service providers such as 

Banks, MFIs and SACCOs.  

 

III. RESEARCH METHODOLOGY  

          This study was carried out to investigate how HH’s 

economic characteristics influence households’ food security for 

the low income households in City of Kigali, the survey was 

conducted in 3 districts of the City of Kigali namely; Nyarugenge, 

Gasabo and Kicukiro districts in their 35 Sectors which are 

distributed by 10 Sectors in Nyarugenge, 15 Sectors in Gasabo and 

10 Sectors in Kicukiro. 

          This paper focuses on how HH’s economic characteristics 

defined by three factors; i) Household owned assets (Land, 

shelter), ii) Employment/occupation status of the head of the 

household (Employed: full time, part time, casual labor, 

Unemployed, doing skilled labor or non-skilled labor) and iii) 

Household access to financial services (loans), influence 

livelihoods for the low-income households in City of Kigali. 

The respondents (Heads of household) were selected using simple 

random sampling. Data on household food expenditure and HHs’ 

perception on of food security using HFIAS were provided by 

household heads using a memory recall method. A total of four 

hundred and forty five copies of the questionnaires were 

administered but 407 were found useful for the analysis. The data 

gathered were analyzed using SPSS for descriptive statistics and a 

Multiple Linear Regression Model.  

 

Model specification:  

Y  = α+ ∑ 𝛽𝑋𝑖𝑛
0  + ε 

Y  = β0+ β1 X1 +β1 X1 +…….βn Xn  

Where  

  Y   refers to Household Food Expenditure  

  α is a constant term.  

  β: Refers to parameter estimates  

  Xi: Refers to a latent of explanatory variables assumed to 

affect household food expenditure.  

   ε: Error term 

 

Table 1: Description of Variables 

 

Variables Description of variable 

HH_Food 

Security 

- HH food expenditure 

- HH perception on Quality & 

Quantity of Food (Sufficiency & 

Affordability) 

- Number of meals taken a day  

HH_Income - Wages & salaries 

- Remittances  

- Income generating activities 

HH_Demo 

Charact 

- Age of Head of HH 

- Dependency Ratio 

- Gender of HH Head 
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HH_Econ 

Charact 

- HH owned assets (Shelter and 

land) 

- Employment status of HH head 

- HH access to financial services 

(Loan) 

HH_Soc Charact - Household Size 

- Social capital 

- Education level of HH head 

 

IV. RESULTS AND DISCUSSIONS  

4.1 Descriptive statistics  

 

Table 2: Respondents Demographic Characteristics 

 
Source: Author’s field study, 2019 

 

4.1.1 Age 

 

          The survey sought to study demographic characteristics of 

the Low Income Households in City of Kigali with focus on the 

households’ heads; age, gender, marital status, gender ratio and 

dependency ratio at household level. The survey revealed that 
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majority of the households (93 %), are headed by people in the 

working age range between 15 and 64 years old, and the age 

average for the heads of the low-income households in City of 

Kigali is around 41 years old (Table 2).  

 

4.1.2 Gender and Sex ratio 

          The research has also revealed that 35% of the low-income 

HHs in City of Kigali counts between 2 to 3 females members 

while the household that has minimum of male has is 0 and 

household with maximum of males has 7 males. The sex ratio 

Male/Female is 99.1% as per the table 3 below, meaning that there 

are 99 males for every 100 females. NISR (2014) defines Sex ratio 

as an indicator that shows the balance between sexes within a 

given population in relation to a given time period. It is calculated 

as the number of males divided by the number of females, thus 

providing the number of males per 100 females within a given 

population.  

 

 

Table 3: Ratio Statistics for total male / total female 

 

 
Source: Author’s field study, 2019 

 

4.1.3 Marital status 

          The research also revealed that the majority of the low-

income households 68% are headed by married people and 15% 

of the households are headed by widows while only 9 % of 

households are headed by single people and 8% headed by 

divorced people. The research has revealed also that the majority 

of low-income households in City of Kigali 71% count between 3 

and 6 members and the average number of members is 4 members 

(Table 4).  

 

 

Table 4: Marital statuses and Size of Households 

 

 
Source: Author’s field study, 2019 

 

4.1.4 Salaries and wages  

          The research revealed that the majority 82 % of the low 

income-households in City of Kigali earns a monthly income 

between 10,000 and 50,000 Rwf, with an average income of 

34,646 Rwf (Figure 4.4). The majority of the head of low income-

households are involved in informal and non skilled types of labor; 

they mentioned street vendors and other informal businesses 

which occupy 4.9%, those involved in man power category are 

2.7%, cleaners are 1.3%, aid-masons are 1.3% and those involved 

in security employments are 1.1 %, the reason of the low earnings. 

The 63% of the low income HHs who earn between 10,000 and 

30,000 Rwf they can spend up to 23% of their earning {Max 7,000 

Rwf} on food. The second group of HHs that earn between 30,001 

and 50,000 Rwf they seem to have tendency as they can spend up 

to 60% of their earning on food {Max 30,000 Rwf}. Therefore, 

we can say that the low income HHs in City of Kigali spends 

between 23 to 60 % of their income on food. This research has 

revealed that, the low-income households in City of Kigali spend 

on average 60.5% of their income on food. 

 

4.1.5 Income Generating Activities (IGA) 

          The research has reveled that a very small portion 23.1% of 

the low income households in City of Kigali are involved in 

income generating activities while the majority 76.9% do not have 

any income generating activities. Among the few who own 

income-generating activities; 4.4% are involved in agribusiness, 

1.7% involved in small animals rearing and 17% in micro-

enterprises (Table 5).  

 

 

 

 

 

 

Minimum Maximum 

Price Related 

Differential 

Coefficient of 

Dispersion 

Coefficient of Variation 

Median Centered 

.000 7.000 1.306 .670 99.1% 
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Table 5: Income generating activities 

 
Source: Author’s field study, 2019 

 

          The above situation of only 17% of the poor families 

involved in income generating activities within the City of Kigali 

reveals certainly the absence of purchasing power for these 

families and uncertainty on their capacities to feed their family 

members. Small businesses and entrepreneurial spirit should be 

among sources of income for the poor families who depends on 

purchased food.  

 

4.1.6 Remittances  

          According to National Institute of Statistics of Rwanda 

(NISR, 2015), the Government of Rwanda considers that social 

protection provides income support to poor households or those at 

risk of falling into poverty, as well as interventions to help them 

overcome financial barriers to accessing public services such as 

health care and education, and also provide associated in-kind 

assistance essential in contribution to the achievement of its 

development goals. 

          The Rwanda's main National Social Protection Programme 

is the Vision 2020 Umurenge Program (VUP), which began, in 

mid 2008, run by MINALOC. It contains three components: a 

regular cash transfer for very poor households with no labour 

capacity ('VUP Direct Support'), a public works programme for 

very poor households who are able to work ('VUP Public Works') 

and a microcredit scheme that provides small loans at low interest 

rates to individuals or groups ('VUP Financial Services'). Only 

households classified as ubudehe categories 1 and 2- the two 

poorest categories in the six-point ranking determined by local 

communities in their own neighborhood are eligible for Direct 

Support or Public Works.  

          The research has revealed that only 12.5% of the low-

income households in city of Kigali receives support under 

Government social protection programs. Among the surveyed 

households 4.9% receive “food support” while 7.6% receive “cash 

support” (Table 6). 

 

Table 6: Access and Types of remittances in low income HHs 

 

 
Source: Author’s field study, 2019 

 

          Among those who confirmed that they receive food and 

cash support, 30% said that the provider is the Government, 30% 

they receive the supports from other providers, 25% they receive 

the support from friends while 15% they receive them from 

relatives. The low income HHs in City of Kigali who receives 

special support from Governments project like Vision 2020 

Umurenge Project (VUP1) and Ubudehe2 they spend between 40 

and 60% of the support buying the food for their households. 

          The Vision 2020 Umurenge Project/VUP as most of its 

approach is “Cash for work” it the mostly found within some areas 

of the City because of projects; construction of infrastructures like 

roads etc… that are implemented within the City which give 

employment opportunities to members in poor families. 41 

                                                 
1 VUP: Govt program targeting poor families {Food and work}. 

households confirmed that they benefited from the VUP program 

and they have received from it on average the income of 26,707 

Rwf (Figure 4.8) and only 7 households confirmed to benefits 

from Ubudehe Government support. 

 

4.1.7 Education Situation  

          Education has been demonstrated to play a paramount role 

in both food access and utilization Sekhampu (2013) showed 

households with more educated and skilled members to have a 

higher likelihood of attaining resources and hence less food 

secure. Burchi & De Muro (2016) argued that education improves 

the nutritional capabilities of households and hence indirectly 

important for household dietary qualities.  

2 Ubudehe: Govt program targeting to finance IGA for the 

poorest of the poor. 
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          The survey has revealed that majority of Heads of 

Households, 46.7% they have primary level of education, 13.5% 

have secondary level and 1.7% and 3.7% have TVET level; 5 and 

3 years respectively. Only 6.2% have University levels, generally 

24% are not educated at all. 

 

 

Table 7: Education level for the Heads of HHs 

 

 
Source: Author’s field study, 2019 

 

          According to this research, majority (46.7%) of the heads of 

low-income households in City of Kigali they have completed 6 

years of Primary, 13.5% they have completed 6 years of 

Secondary Education, 1.7% they have completed 5 years of 

TVETs and only 4.5% they have completed University Education. 

          In terms of frequentation; 24% of the Heads of low-income 

households they have never been to school (0 year Primary), 74% 

they have never attended Secondary education (0 year in 

Secondary) while, 92.1% they have never been to University (0 

year University).  

 

4.1.8 Household Access to Finance  

          According to the findings of the research, majority of the 

HHs 66% they have bank accounts with SACCOs, 6% they have 

accounts with MFIs and 21% they have bank accounts with 

commercial banks On the types of the services, 87.8% of the 

households the relate with FSPs for only cash deposit and 

withdrawal operations, while only 10.6% have confirmed that they 

even do request for loans (Table 8). 

 

Table 8: Low income HHs access to FSPs3 & Types of Services 

 
Source: Author’s field study, 2019 

 

 

 

4.2. Research results on HH Economic Characteristics  

                                                 
3 FSPs: Financial Service Providers  

4.2.1. Access to assets  

          White & Hamm (2014) used an urban agriculture and city-

planning approach to give general incites on urban food insecurity. 

 Primary Secondary TVETs University 

Years Frequency Percent Frequency Percent Frequency Percent Frequency Percent 

0 year 87 24.0 225 74.0 240 81.6 267 92.1 

6 Months 4 1.1 1 .3 13 4.4 - - 

1 Years 6 1.7 1 .3 15 5.1 1 .3 

2 Years 8 2.2 9 3.0 7 2.4 2 .7 

3 Years 26 7.2 19 6.3 11 3.7 2 .7 

4 Years 29 8.0 2 .7 3 1.0 5 1.7 

5Years 33 9.1 6 2.0 5 1.7 13 4.5 

6 Years 169 46.7 41 13.5 - - -  

Total 362 100.0 304 100.0 294 100.0 290 100.0 
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They argued that food access is more of a problem to the less 

socially connected, with less access to vital resources. Their 

arguments were in agreement with Frayne et al. (2009) that the 

socially and structurally less empowered are more vulnerable. 

Bashir et al. (2012) found Punjab Pakistan households with 

ownership to land and livestock to be associated with less food 

insecurity levels. Gambo Boukary et al. (2016) employed the 

Principal Component Analysis and Structural Modelling 

Approach on a cross sectional data in Niger and found safety nets 

and higher asset index to be positively correlated with higher food 

security.  

          The study findings show that majority of low income HHs, 

76.7% do not have access to assets like land an houses, 5% have 

confirmed to own houses while 8% own land. 13% of the low 

incomes HHs who own land and house have confirmed that they 

use them for business purposes and generate income that they use 

at 100% for buying food for their families.  

 

Table 9: Assets ownership and usage for income generation 

 
Source: Author’s field study, 2019 

 

          The majority of the low-income households 69% said that 

they don’t own any thing that can serve as security in an 

emergency situation, only 3.8% and 2.5% have confirmed to have 

some of their assets; houses and land respectively that can serve 

as insurance in cases of emergencies; and mobile phone gadgets 

have been said to be relied on as assets that can serve as insurance 

in the cases of emergency, 7.2% of households confirmed so 

(Table 10). 

 

 

Table 10: Assets that can serve for insurance 

 

 
Source: Author’s field study, 2019 
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4.2.2. Employment Status of Heads of HH 

          The findings of the research reveal that only 39.8% of the 

heads of low-income households are employed: 19.4% do have 

permanent employment while 80.6% they do casual work (Table 

12). 45.8% have confirmed that they are self-employed and 30% 

that are employed in the private sector. In regards to who employ 

them; 45.8% said to be self-employed, 46.4% are employed by in 

the private sector while only 6.5% are employed by government 

and 1.3% employed by the civil society.  

 

 

Table 11: Employers for the Heads of HH 

 
Source: Author’s field study, 2019 

 

          According to UN-HABITAT (2008), when urban growth 

combined with limited employment opportunities in cities it leads 

to a more rapid increase in poverty in urban areas than in rural 

areas. A massive 43 percent of African’s urban populations live 

below the poverty line. In several Sub-Saharan nations that share 

even exceeds 50 percent and Africa’s urban slum populations 

continue to grow: 69% of all households in Addis Ababa, 65% in 

Dar es Salaam and 50% in Kampala and Nairobi are slum 

households. 

 

 

Table 12: Types of Employments 

 

Type Frequency Percent 

Casual work 125 80.1 

Permanent job 31 19.9 

Total 156 100.0 

Source: Author’s field study, 2019 

 

Table 13: Sector of Employment 

 
Source: Author’s field study, 2019 

 

          According to the research, the majority 89.7% of low-

income households they earn daily wages and only 10.3% earn 

monthly salaries, only 29.5% they have confirmed that their 

salaries/wages are regular while 70.5% said that it is irregular 

(Table 14). Apart from the listed skilled employments categories 

that were given as options for respondents, from the survey it was 

observed that the majority of respondents said that they are 

employed in the category of “Other types” of employments. The 

provided details show that other occupations that heads of 

households are involved in cut across all various informal and non-

skilled categories of employment in City of Kigali; they 

mentioned street vendors and other informal businesses which 

occupy 4.9%, those involved in man power category are 2.7%, 

cleaners are 1.3%, aid-masons are 1.3% and those involved in 

security employments are 1.1 %. 

 

 

 

 

Profession  Frequency Percent 

Agriculture/Agribusiness 62 39.7 

Plumber 2 1.3 

Masson 18 11.5 

Carpenter 1 .6 

Teacher 1 .6 

Other 72 46.2 

Total 156 100.0 
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Table 14: Type of Remunerations 

 
Source: Author’s field study, 2019 

 

4.2.3. Household Access to Finance  

          According to the findings of the research, majority of the 

HHs 66% they have bank accounts with SACCOs, 6% they have 

accounts with MFIs and 21% they have bank accounts with 

commercial banks On the types of the services, 87.8% of the 

households the relate with FSPs for only cash deposit and 

withdrawal operations, while only 10.6% have confirmed that they 

even do request for loans (Table 15). 

 

Table 15: Low income HHs access to FSPs4 & Types of Services 

 
Source: Author’s field study, 2019 

 

4.3 Descriptive Analysis on Effect of Inflation on Food 

Security  

          According to Granville and Mallick (2006), when the 

nominal wages on which low earners depend stagnate or grow at 

a lower rate than prices, inflation can depress workers’ real income 

and generate poverty. This will also be more likely the more the 

prices of basic goods are affected. On the other hand, the often-

cited “inflation tax” reducing the purchasing power of monetary 

assets may not affect those already below the poverty line, since 

these individuals hold few liquid balances to begin with.  

          In urban areas, higher food prices may substantially hurt the 

poor because, typically, little food is produced in such areas and 

because food typically accounts for a large share of expenditures 

for the poor. In order to cope with the reduction in disposable 

income resulting from higher food prices, households will engage 

in new economic activities, sell assets or borrow in order to 

mitigate the decline in consumption. They also commonly reduce 

expenditures on health and education and shift dietary patterns 

towards cheaper (starchy) foods and away from micronutrient-rich 

foods such as milk, meat, and fruits and vegetables (FAO, 2009). 

The findings of the research reveal that majority 95.4 % of low 

income HHs adjust to raise in markets prices by cutting down 

household’s expenses including food and this meaning reducing 

quality and quantity of the food consumed by household members, 

in other words compromising food security for the households 

member. Only 32.1% of the households look for alternatives to 

keep the quality & quantity of food consumed at household. 

 

 

 

 

 

 

 

 

 

 

 

                                                 
4 FSPs: Financial Service Providers  
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Table 16: HHs adjusting to the rise in prices and rent by cutting down HHs expenses including food and relocating to cheap 

houses 

 
Source: Author’s field study, 2019 

 

          Majority of low income households, 75% said they do 

never borrow money from friends to cater for feeding families 

when the prices go up, the majority 95% said also they never 

borrow from the Financial Service Providers (FSPs) to cater for 

food when prices go up, and 85% said they never borrow from 

saving groups. 

          According to table 8 above, majority (68.2%) of the low-

income households in City of Kigali, they opt moving looking for 

cheaper houses as a strategy of dealing with the increase in rent 

which means in other words that low-income households attribute 

less priority to quality of houses they stay in. This also explains 

the mobility of this category of City inhabitants from the deep city 

location towards the city outskirts developed as the city expands.  

 

4.4 Regression Results for determinants of Households Food 

Expenditure  

          The research aimed to study among other objectives how 

HH’s economic characteristics influence households’ food 

security for the low-income households in City of Kigali. The 

studied factors include; i) Household owned assets (Land, shelter), 

ii) Employment/occupation status of the head of the household 

(Employed: full time, part time, casual labor, Unemployed, doing 

skilled labor or non-skilled labor) and iii) Household access to 

financial services (loans). 

          According to the research findings from the multiple linear 

regression model, it is observed that there is no statistical 

significance for the three economic variables; Household Owned 

Assets, Employment of the Head of Household and Household 

Access to Finance and food security for the low- income 

households in City of Kigali. 

 

 

Table 17: Regression of the Social Factors with HH food Expenditure 
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Source: Author’s field study, 201 

 

V. CONCLUSION AND RECOMMENDATIONS  

            This section is aimed at giving conclusion and 

recommendations on the major findings of this study; it gives in a 

summarized manner the research findings in regards with the 

research and conclusions on study hypotheses. This section 

includes also recommendations on how best to address issue of 

food security in the low-income households in City of Kigali, 

Rwanda and provide indication on issues for further investigation. 

The study has revealed that economic factors; access to asset 

(Land and House), Access to finance from the formal financial 

institutions (Bank, MFIs and SACCOs), the level of education for 

the head of households do not significance influences on low-

income households food security in City of Kigali as per results 

from the linear regression model.  

 

5.1 Summary of Key Findings  

            The overall objective of this study was to determine how 

the socio-economic and demographic determinants affect 

household’s food expenditure for the low-income households in 

City of Kigali. In particular, the specific objective covered under 

this paper is to analyze how HH’s economic characteristics 

influence households’ food security for the low-income 

households in City of Kigali. The study collected data through a 

survey; data were analyzed and presented, for this paper specific 

attention is given to the objective mentioned above of studying 

how HH’s economic characteristics determine the level of food 

security in low income HHs in City of Kigali. Theoretical and 

empirical literatures were used to compare the results of the study 

with previous studies.  

            As the objective of the study sought to investigate how 

HH’s Economic Characteristics influences food security for the 

low income households in City of Kigali with focus on three key 

factors; i) Household owned assets (Land, shelter), ii) 

Employment/occupation status of the head of the household 

(Employed: full time, part time, casual labor, Unemployed, doing 

skilled labor or non-skilled labor) and iii) Household access to 

financial services (loans), influence livelihoods for the low-

income households in City of Kigali 

            The results from both Multiple Linear Regression model 

have revealed that there is no statistical significance for the three 

economic variables; Household Owned Assets, Employment of 

the Head of Household and Household Access to Finance as 

predictors of household food security. We therefore, fail to reject 

H0, which says that HH’s economic characteristics do not 

influence the food security for the low-income households in City 

of Kigali. 

 

5.2. Recommendations  

            The situation of economic capacity and Food security and 

of the low-income households in City of Kigali can be addressed 

for a better and more improvement livelihoods. The most 

important factor to be addressed is the economic capabilities 

through the social economic empowerment of the low-income 
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households and also increasing food accessibility for the low-

income earners within the city of Kigali. 

 

5.2.1 Social-Economic Empowerment for improved livelihood  

            The research results have revealed a low level of 

engagement of the low-income households in income generating 

activities within the City of Kigali, which normally should be one 

of the key sources of income for this segment of population. 

Looking at the factor that the majority of heads of households 

belongs to the working age range, this can allow for long term 

socio-economic behavioral transformational and support 

programs.  

            The City of Kigali should invest more effort to improve 

entrepreneurship and financial literacy among the low-income 

households, which will increase the skills of the low-income 

category (Ubudehe 1 & 2 Categories) and help them to improve 

their level of engagement into income generating activities, join 

the formal sector from the inform and increase their level of 

working with financial services providers as it was observed as an 

issue from the research results. 

            Depending on the City priority areas and competitive 

advantages; the City of Kigali should attract or initiate more 

programs that target for social –economic empowerment for the 

poor people within the City with an assumption that currently, 

fewer of the development partners put their focus and 

interventions in City of Kigali to benefit the low-income 

population. The low income/poor people within the cities tend to 

be forgotten in most programs targeting to improve livelihood of 

the poor yet they are more disadvantaged compared to the other 

poor persons in rural areas.  

 

5.2.2. Explore potentials for Urban Agriculture  

            With the aim for jobs creation and improving food security 

for the poor families within the City of Kigali, the urban 

agriculture should be given much more priorities and be explored 

as a sector that can trigger the creation of employments and 

generate on and off farm businesses for a big number of City 

inhabitants especially the poor people. 

            FAO defines urban agriculture as the growing of crops, 

vegetables, fruits and livestock keeping as well as non-food 

products (Orsini et al., 2013). Maxwell et al. (1998) argued that 

urban agriculture increases household food and nutrition. Other 

scholars have explained how urban agriculture enhances 

livelihoods of the urban poor. For example, asserts that urban 

agriculture brings additional income.  

            According to NISR (2016), in total, 74 percent of Rwandan 

households practice agriculture, including 88% of rural 

households and 34% of urban households among households 

practicing agriculture.  Based on the study findings, the study 

recommends that the City of Kigali give much more priority to 

urban agricultural practices, it is important that the City 

acknowledges the situation of the low-income households within 

the City and through Ministry of Agriculture formulates policies 

that govern and promote urban agricultural practices.  

            Also, the City of Kigali in collaboration with the Ministry 

of Agriculture together with Rwanda Cooperative Agency, should 

be at the fore front in empowering and organizing the city low-

income households in strong cooperatives to benefit and turn into 

economically viable the available non exploited swamps in the 

suburbs of the City of Kigali. 

 

5.3. Areas for further research 

 The low involvement of City of Kigali low-income 

household in income generating activities requires 

further studies to understand the reasons behind for 

further recommendations; 

 There is a need for further researches in the area of Urban 

and Peri-Urban Agriculture development in City of 

Kigali; 

 There is a need to investigate further the phenomenon and 

impact of low-income households’ mobility searching for 

affordable shelters within the City of Kigali. 
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Abstract- Artificial Psychology is a discipline that uses 

information science to achieve a more comprehensive coverage of 

human psychological activity with artificial machine like: 

computer and algorithmic models. In the field of information 

science, researchers have regarded the imitation of human brain, 

human intelligence, and human behavior as important research 

directions and contents. A review of automation science and 

technology shows that more people use brain science, psychology, 

neuroscience or cybernetics and theory of controlled source in 

studying algorithms 

          Artificial Intelligence refers to the ability of machines to 

perform cognitive tasks like thinking, perceiving, learning, 

problem solving and decision making. Initially conceived as a 

technology that could mimic human intelligence, AI has evolved 

in ways that far exceed its original conception.  

 

Index Terms- Artificial Intelligence, Artificial Psychology, Deep 

Learning, Machine Learning. 

 

I. INTRODUCTION 

fter decades of research, today AI has topped the heights of 

achievements in technology. 

           With incredible advances made in data collection, 

processing and computation power, intelligent systems can now 

be deployed to take over a variety of tasks, enable connectivity and 

enhance productivity. As AI’s capabilities have dramatically 

expanded, so have its utility in a growing number of fields.  

           The truly transformative nature of the technology, yet the 

nascent stage of its adoption worldwide, provides India with an 

opportunity to define its own brand of AI leadership. #AI for All - 

the brand proposed for India implies inclusive technology 

leadership, where the full potential of AI is realized in pursuance 

of the country’s unique needs and aspirations. The strategy should 

strive to leverage AI for economic growth, social development and 

inclusive growth, and finally as a Garage for emerging and 

developing economies. 

           Adoption of AI across the value chain viz. startups, private 

sector, PSUs and government entities, will truly unlock the 

potential by creating a virtuous cycle of supply and demand. The 

barriers to AI development and deployment can effectively be 

addressed by adopting the marketplace model – one that enables 

market discovery of not only the price but also of different 

approaches that are best suited to achieve the desired results. A 

three-pronged, formal marketplace could be created focusing on 

data collection and aggregation, data annotation and deployable 

models. 

           The content of artificial intelligence research focuses on 

how to express, acquire, and use knowledge. Artificial 

intelligence, however, is only the preliminary stage in the field of 

personification research because human psychological activities 

include feeling, perception, memory, thinking, emotion, will, 

character, and creation. Among these activities, only feeling, 

perception, memory, and thinking are encompassed by artificial 

intelligence; thus, its scope is limited. Therefore, to study artificial 

psychology and artificial emotion and develop cutting-edge 

technology and industrial applications in these fields, artificial 

intelligence research (research results and research methods) must 

be used as theoretical basis; new theories and methods in 

psychology, brain science, neuroscience, information science, 

computer science, and automation science should be integrated; 

and psychological activities, particularly  emotion, will, character, 

and creation, should be simulated . 

           Two CLOSELY RELATED ASPECTS of Artificial 

Intelligence that have received comparatively little attention in the 

recent literature are research methodology and the analysis of 

computational techniques that span multiple application areas. We 

believe both issues to be increasingly significant, as Artificial 

Intelligence matures into a science and spins off major application 

efforts. It is imperative to analyze the repertoire of AI methods 

with respect to past experience, utility in new domains, 

extensibility, and functional equivalence with other techniques, if 

N is to become more effective in building upon prior results rather 

than continually reinventing the proverbial wheel. Similarly, 

awareness of research methodology issues can help plan future 

research by learning from past successes and failures. We view the 

study of research methodology to be similar to the analysis of 

operational AI techniques, but at a meta-level; that is, research 

methodology analyzes the techniques and methods used by the 

researchers themselves, rather than their programs, to resolve 

issues of selecting interesting and tractable problems to 

investigate, and of deciding how to proceed with their 

investigations. A public articulation of methodological issues that 

typically remain implicit in the literature may provide some 

helpful orientation for new researchers and broaden the 

perspective of many AI practitioners. 

 

AI assistants are set to transform the way humans and machines 

interact: 

Convenient and time saving 

A 
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Reduction in mundane task 

Smarter customer service 

Better personalization in interaction 

 

           A majority of the participants (60%) are of the opinion that 

AI would help furthering social causes and enable human beings 

to live more fulfilling lives. These include stimulating economic 

growth, enhancing global health and well-being, improving cyber 

security and improving efficiencies in imparting education. 

● People expect their interactions with digital assistants to 

expand from being convenience-driven to the point of 

handling major responsibilities such as that of a teacher 

or advisor. 

 

● Business decision makers deem AI powered solutions 

such as machine learning, virtual private assistants, 

decision support systems, automated data analysts and 

others to be have a high impact on their businesses in the 

future. 

 

● The majority (75%) of business decision makers would 

prefer either purely AI advisors or a combination of AI 

and human advisors to make their promotion decisions. 

 

● When it comes to matters of personal health check-ups 

(77%) and education (61%), the participants are still 

inclined towards the involvement of human experts. 

Similar sentiments are echoed regarding the potential 

loss of human touch associated with AI run customer 

service. 

 

           Artificial Intelligence is intelligence demonstrated by 

machine or computers in terms of: thinking, reasoning and self-

correction.  

           The most prominent types of Artificial Intelligence that 

have been influencing the rise in technology are Machine 

Learning (ML) and Deep Learning (DL). There are numerous 

sectors where Artificial Intelligence is applied. 

1. Retail Industry: E-commerce sites are adopting Deep 

Learning (DL) to help shoppers to easily find what they 

want to purchase. Online shopping today is a popular and 

easy mode of shopping for anyone who is able to access 

to the internet and can operate a smart phone, tablet or a 

computer. Online shopping websites use Artificial 

Intelligence (AI) to provide recommendations for the 

next purchase, depending on previous purchases made by 

the customer, through algoriothms and search patterns. 

With the help of AI, online shopping can be made more 

personal and exclusive. Amazon is planning to use this 

technology in its new Amazon Go grocery stores. 

2. Entertainment Industry: AI technology is applied to 

optimize video fluency and definition. Online media 

streaming or video-on-demand services have a built-in 

AI feature, where recommendations are given to the 

customer depending on the type of media that has been 

streamed before or the type of movies watched earlier. 

3. Automotive Industry: In recent times, Artificial 

Intelligence is severely being used for automotive 

industries across the world. The Automotive industry has 

developed numerous advanced features through the use 

of AI. Features such as self-parking, blind spot 

monitoring and voice recognition are aided by the use of 

AI. Apps like Uber, Ola and commercial flights that use 

autopilot are the best example of sectors where AI is 

being effectively implemented. 

4. Healthcare Industry: Artificial Intelligence (AI) helps 

to analyze data and reports from a patient’s file to help 

select the customized treatment. IBM Watson was 

developed as a question-answering computer, which has 

advance AI capabilities such as natural language 

processing, automated reasoning and others. IBM 

Watson’s first commercial application is its use in 

utilization management decisions for lung cancer 

treatment at Memorial Sloan-Kettering Cancer Centre. 

5. Manufacturing Industry: Big companies like GE and 

Siemens are majorly focused on applying Artificial 

Intelligence to create a comprehensive manufacturing 

process. The manufacturing industry may be considered 

as the first use case for the application of AI, using robots 

for assembly, packing and the likes. 

6. Online Customer Service: AI in the customer service 

space is currently being used to handle some of the 

monotonous work and is making it easier for human 

agents to deal with the more difficult issues. These 

systems are able to handle more requests without human 

involvement as they have ability to learn by themselves. 

Several websites today offer the possibility to chat with 

customer service representatives. Most of the times these 

are not human, but chat bots that are trained to respond 

and extract information based on the customer’s query. 

7. Home Appliances: All smart home appliances which 

incorporate Internet of Things (IoT) technology make use 

of AI. The smart home appliances learn the usage pattern 

of the user over a period of time and then operate 

themselves through simple commands. One of the 

examples of AI integrated home appliances is Amazon’s 

Alexa – the virtual assistant developed by Amazon. 

8. Smart Phones: Virtual personal assistants such as Siri, 

Google Now, Google Assistant and Cortana are few 

examples of AI implementation in smart phones. These 

virtual personal assistants help you dial a number; locate 

your favorite restaurant, etc. 

9. Banking and Finance: ICICI Bank has been 

experimenting with AI, through which their email sorts 

out customer and distributor emails, based on the status 

of transaction. Robots utilizing AI are quicker at data 

crunching to provide forecast using market data. 

Applications would include indicating change in stock 

trends, managing finances and recommendation of which 

stocks to buy or sell depending on the customer pattern 

of purchases or sale. 

10. Journalism: News channels and news reporting 

companies use AI to prepare simple reports on sports and 

elections which otherwise would be a time consuming 

exercise. Media houses like the BBC, The New York 

Times and The Washington Post have been integrating 

AI into their newsrooms. 
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TABLE 1 

General research status of Artificial Intelligence in India till 2019: 

 

DATABASE ARTIFICIAL INTELLIGENCE 

ACADEMIC JOURNALS 12135 

DOCTORATE THESIS 386 

Note: Based on the data sited on Wikipedia. 
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Abstract- Activity recognition systems are a large field of 

research and development, currently with a focus on advanced 

machine learning algorithms, innovations in the field of hardware 

architecture, and on decreasing the costs of monitoring while 

increasing safety. Human action recognition (HAR) research is 

hot in computer vision, but high precision recognition of human 

action in the complex background is still an open question. Most 

current methods build classifiers based on complex handcrafted 

features computed from the raw inputs, which are driven by tasks 

and uncertain. In this paper, type of deep model convolutional 

neural network (CNN) is proposed for HAR that can act directly 

on the raw inputs. 

 

Index Terms- CNN, HAR, frame extraction 

 

I. INTRODUCTION 

he issue of programmed distinguishing proof of physical 

exercises performed by human subjects is alluded to as 

Human Activity Recognition (HAR). Human movement 

acknowledgment includes ordering times arrangement 

information, estimated at inertial sensors, for example, 

accelerometers or spinners, into one of pre-characterized 

activities.  

In the most recent decade, human activity acknowledgment 

(HAR) is turning into an increasingly more appealing 

examination subject with a few applications, for example, video 

observation, augmented reality, astute human-PC 

communications, and so on. Nonetheless, precise 

acknowledgment of activities is a profoundly testing errand 

because of jumbled foundations, impediments, and perspective 

varieties. HAR comprise of a few phases, which portray the 

highlights that characterize exercises or low-level activities. 

CNN is a profound model that gets confounded various leveled 

highlights through convolutional activity rotating with sub-

examining activity on the crude info pictures. It is affirmed that 

CNN can acquire astounding execution in visual objective 

acknowledgment assignments through fitting modification during 

the preparation. Furthermore, CNN has invariance for a specific 

posture, brightening, and dislocated ecological change.  

A portion of the ordinarily utilized highlights for human activity 

acknowledgment are Histogram of Oriented Gradient (HOG), 

Histogram of Optical Flow (HOF), Motion Interchange Patters 

(MIP), Space-Time Interest Points (STIP), activity bank 

highlights and thick directions. Be that as it may, these 

methodologies are troublesome and tedious to stretch out these 

highlights to different frameworks. A huge piece of hand-plan 

highlights is driven by task and various errands may utilize 

totally various highlights. In any case, as a general rule, it is 

difficult to tell what sort of highlight is imperative to a particular 

assignment, so the component determination is profoundly reliant 

on the particular issue. Particularly for human activity 

acknowledgment, various types of sports show an exceptionally 

enormous distinction in the appearance and movement model, it 

is difficult to get the basic element of activity in the uncommon 

difference in condition. In this way, a conventional component 

extraction strategy is should have been proposed to mitigate the 

requirement for hand-designed highlights and diminishes the 

figuring scale.  

II. LITERATURE REVIEW 

Late decade saw a decent number of productions in the field of 

visual reconnaissance to perceive the anomalous exercises. 

Moreover, a couple of studies can be found in the writing for the 

distinctive unusual exercises acknowledgment; however, none of 

them have tended to various anomalous exercises in an audit. In 

[1], Tripathi, R. K et al present the best in class which shows the 

general advancement of suspicious action acknowledgment from 

the observation recordings in the most recent decade. We 

incorporate a short presentation of the suspicious human action 

acknowledgment with its issues and difficulties. This Paper 

comprises of six irregular exercises, for example, surrendered 

object recognition, robbery location, fall identification, mishaps 

and illicit stopping discovery on street, brutality action 

identification, and fire recognition. By and large, we have talked 

about every one of the means those have been followed to 

perceive the human action from the reconnaissance recordings in 

the writing, for example, frontal area object extraction, object 

location dependent on following or non-following strategies, 

include extraction, characterization; movement examination and 

acknowledgment. The target of paper is to give the writing audit 

of six distinctive suspicious action acknowledgment frameworks 

with its general system to the analysts of this field.  

Human action acknowledgment (HAR) plans to perceive 

exercises from a progression of perceptions on the activities of 

subjects and the ecological conditions. The vision-based HAR 

inquire about is the premise of numerous applications including 

video observation, social insurance, and human-PC collaboration 

(HCI). This survey features the advances of cutting edge action 

acknowledgment draws near, particularly for the action portrayal 

and characterization techniques. For the portrayal strategies, we 

sort out an ordered research direction from worldwide portrayals 

to neighborhood portrayals, and late profundity based portrayals. 

For the order techniques, we fit in with the arrangement of 

format based strategies, discriminative models, and generative 

T 
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models and audit a few predominant strategies. Next, delegate 

and accessible datasets are presented. Planning to give an outline 

of those techniques and a helpful method for looking at them, we 

group existing literary works with a point by point scientific 

classification including portrayal and order strategies, just as the 

datasets they utilized. At last, we examine the bearings for future 

research.  

Movement acknowledgment frameworks are an enormous field 

of innovative work, right now with an emphasis on cutting edge 

AI calculations, developments in the field of equipment design, 

and on diminishing the expenses of observing while at the same 

time expanding wellbeing. Paper [3] focuses on the uses of 

movement acknowledgment frameworks and reviews their best 

in class. We classify such applications into dynamic and helped 

living frameworks for keen homes, human services observing 

applications, checking and observation frameworks for indoor 

and outside exercises, and tele-drenching applications. Inside 

these classifications, the applications are arranged by the 

philosophy utilized for perceiving human conduct, in particular, 

in light of visual, non-visual, and multimodal sensor innovation. 

We give an outline of these applications and talk about the points 

of interest and confinements of each approach. Furthermore, we 

represent open informational collections that are intended for the 

assessment of such acknowledgment frameworks. The article 

closes with a correlation of the current strategies which, when 

applied to true situations, permit to figure examine inquiries for 

future methodologies.  

The issue of programmed recognizable proof of physical 

exercises performed by human subjects is alluded to as Human 

Activity Recognition (HAR). There exist a few methods to gauge 

movement attributes during these physical exercises, for 

example, Inertial Measurement Units (IMUs). IMUs have a 

foundation position in this specific situation, and are described 

by utilization adaptability, minimal effort, and decreased 

protection sway. With the utilization of inertial sensors, it is 

conceivable to test a few estimates, for example, speeding up and 

rakish speed of a body, and use them to learn models that are 

prepared to do accurately arranging exercises to their comparing 

classes. In paper [4], Bevilacqua, A. et al propose to utilize 

Convolutional Neural Networks (CNNs) to group human 

exercises. This model utilized crude information acquired from a 

lot of inertial sensors.  

Human action acknowledgment includes ordering times 

arrangement information, estimated at inertial sensors, for 

example, accelerometers or spinners, into one of pre-

characterized activities. Convolutional neural system (CNN) has 

built up itself as an incredible strategy for human action 

acknowledgment, where convolution and pooling tasks are 

applied along the transient element of sensor signals. In a large 

portion of existing work, 1D convolution activity is applied to 

individual univariate time arrangement, while multi-sensors or 

multi-methodology yield multivariate time arrangement. 2D 

convolution and pooling tasks are applied to multivariate time 

arrangement, so as to catch neighborhood reliance along both 

worldly and spatial spaces for uni-modular information, so it 

accomplishes superior with less number of parameters contrasted 

with 1D activity. Anyway, for multi-modular information 

existing CNNs with 2D activity handle various modalities 

similarly, which cause impedances between qualities from 

various modalities. In [5], Ha, S. et al present CNNs (CNNpf and 

CNN-pff), particularly CNN-pff, for multi-modular information. 

We utilize both halfway weight sharing and full weight sharing 

for our CNN models so that methodology explicit attributes just 

as normal qualities across modalities are found out from multi-

modular (or multi-sensor) information and are in the end 

accumulated in upper layers. Analyses on benchmark datasets 

exhibit the superior of our CNN models, contrasted with 

condition of expressions of the human experience strategies.  

Human action acknowledgment (HAR) is a characterization task 

for perceiving human developments. Techniques for HAR are of 

incredible enthusiasm as they have become instruments for 

estimating events and spans of human activities, which are the 

premise of shrewd assistive advancements and manual 

procedures examination. As of late, profound neural systems 

have been conveyed for HAR with regards to exercises of 

everyday living utilizing multichannel time-arrangement. These 

time-arrangement are gained from body-worn gadgets, which are 

made out of various kinds of sensors. The profound designs 

process these estimations for discovering fundamental and 

complex highlights in human corporal developments, and for 

characterizing them into a lot of human activities. As the gadgets 

are worn at various pieces of the human body, Fernando Moya 

Rueda et al [6] proposed a novel profound neural system for 

HAR. This system handles arrangement estimations from various 

body-worn gadgets independently. An assessment of the design 

is performed on three datasets, the Opportunity, Pamap2, and a 

modern dataset, beating the cutting edge. Furthermore, unique 

system arrangements will likewise be assessed. We find that 

applying convolutions per sensor channel and per body-worn 

gadget improves the abilities of convolutional neural system 

(CNNs).  

Human activity acknowledgment (HAR) investigate is hot in PC 

vision, however high accuracy acknowledgment of human 

activity in the intricate foundation is as yet an open inquiry. Most 

present strategies assemble classifiers dependent on complex 

carefully assembled highlights figured from the crude 

information sources, which are driven by undertakings and 

questionable. In [7], sort of profound model convolutional neural 

system (CNN) is proposed for HAR that can demonstration 

straightforwardly on the crude sources of info. What's more, a 

productive pre-preparing system has been acquainted with 

decrease the high computational expense of bit preparing to 

empower improved certifiable applications. The proposed 

approach has been tried on the KTH database and the 

accomplished outcomes think about well against cutting edge 

calculations utilizing hand-structured highlights.  

Action grouping is a difficult issue because of enormous sign 

dimensionality, high intra-and between subject changeability in 

action designs, nearness of transitional classes indicating blend 

of examples, and predominance of the invalid class. 

Administered learning has been the pervasive decision with 

profound neural systems (DNNs) indicating some encouraging 

potential. Profound adapting anyway requires an enormous 

number of named tests which is hard to get, particularly from 

defenseless more established individuals. In [8], Gerasimos 

Kalouris Evangelia actualized 3 diverse convolutional neural 

system models prepared on information from more established 

individuals, fusing Bayesian enhancement for effective hyper 
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parameter tuning. We abuse different enlargement techniques for 

time-arrangement to cause invariant forecasts and furthermore 

cross-to use information about physical action of more youthful 

people so as to improve speculation in our models intended for 

more established grown-ups.  

Ha et al utilize the open datasets, and apply 2-D convolution over 

a solitary channel portrayal of the dynamic signs. This specific 

utilization of CNNs for the movement acknowledgment issue is 

additionally expounded by Ha et al. [9], with a multi-channel 

convolutional arrange that use both quickening and rakish speed 

signs to order day by day exercises from an open dataset of 

upper-appendage developments. The grouping task they perform 

is customized, so the signs accumulated from every member are 

utilized to prepare singular learning models.  

Alsheikh et al. [10] acquaint a first methodology with HAR 

dependent on profound learning models. They create a 

spectrogram picture from an inertial sign, so as to encourage 

genuine pictures to a convolutional neural system. This 

methodology beats the requirement for reshaping the signs in a 

reasonable arrangement for a CNN, be that as it may, the 

spectrogram age step essentially replaces the procedure of 

highlight remove however the spectrogram generation step 

simply replaces the process of feature extraction, adding initial 

overhead to the network training.  

III. PROPOSED SYSTEM 

Input video is converted to frames for better assessment. 

Activity recognition is continuously performed in system. 

Input image is first pre-processed to denoise it and then 

activity is recognized using CNN. Pre-processing is a common 

name for operations with images at the lowest level of 

abstraction both input and output are intensity images. The 

aim of pre-processing is an improvement of the image data 

that suppresses unwanted distortions or enhances 

some image features important for further processing. Feature 

extraction is concentrated principally around the measurement 

of the geometric properties (size and shape) and surface 

characteristics of regions (color and texture).  

 
Fig block diagram of proposed system 

The objective of image classification is to identify and portray, 

as a unique gray level (or color), the features occurring in 

an image in terms of the object or type of land cover these 

features actually represent on the ground. Classification (or 

recognition) of activity is performed using CNN. 

 

IV. RESULT 

Video of different activities is fed to system, classified result 

are given in fig 2-7. Human Activities like walking, reading, 

sleeping, tilting, standing etc. are recognized.  

 

 
Fig 2 walking activity is recognized 

 

Proposed system compares images form dataset (which are fed 

for training of CNN), as per similarity classified activity into 

particular group. 

 
Fig 3 tilting activity is recognized  
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Fig 4 standing activity is recognized  

 
Fig 5 sleeping activity is recognized  

 
Fig 6 sitting activity is recognized  

 
Fig 7 reading activity is recognized  

 

V. CONCLUSION 

Human activity recognition (HAR) aims to recognize 

activities from a series of observations on the actions of 

subjects and the environmental conditions. In this paper, we 

presented a CNN model for the HAR problem. We focused on 

a set of activities extracted from a common exercise program 

for fall prevention. Further work on the application of 

convolutional models to real-world data is recommended. 

More activities could be included in the workflow, and 

different aggregations on the activities can be tested. In 

particular, it is recommended to diversify the population of 

participants, in order to validate the classification mechanism 

to wider age groups. 
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Abstract- Electroencephalogram (EEG) signals from human brain have ground-breaking impact in the field of health care industry. 

EEG is one of the most actively used bio signal as measurement tool in Brain-Computer Interface (BCI) to implement “thoughts or 

intention” based human and machine interaction. In the medical field, EEG based interaction is also used for computer aided diagnosis 

for the patients and also to help in detecting emotions and body movements. In this paper, the beneficial aspect of EEG is 

demonstrated which can be the great help for paralysed patients. The study of characteristics of the signals while the person is moving 

and when the person is intending to move to be diagnosed through BCI can be controlled for humanoid movement through EEG. 

 

Index Terms- EEG, BCI, HMI, Brain waves. 

 

 

I. INTRODUCTION 

he Electroencephalogram (EEG) is a method known as an electrophysiology for monitoring and recording the electrical signal 

activity of the brain. This EEG read the electrical signal acquired from the scalp of the brain. EEG can give several types of 

clinical indications such as for the patients applied with anesthesia and observing the output waveforms of EEG to detect the 

consciousness level of the person [1]. Brain Computer Interface (BCI) [2] is the main focusing area for the advanced implementation 

of mental state prediction through Human Computer Interaction (HMI). The EEG [3] obey and maintain the differential voltage 

amplification principle where two types of bio-electrodes are used. One electrode is main or active electrode which collects the output 

of EEG and another part is reference electrode. The measurement unit of EEG is in microvolt with respect to the brain frequencies i.e. 

delta, theta, alpha, beta frequencies.  

 

II. METHODOLOGY 

In this study, especially the consciousness of human beings through analysis of the values of EEG [6] to predict the physical condition 

of that particular human is observed. By analyzing the EEG values the prediction of the particular physical fitness of human being can 

be detected. The most important and functional [7] organ is brain. Brain works as the coordinator and controller of the muscles and 

nerves in the human being’s body. Different parts of the brain control [8] different actions. Cerebellum is located behind the top part 

of the brain and it is responsible for the movements, balance and muscular activities. The specialized cells in Cerebellum transmits 

information via electrical signal [9]. As different nerves are responsible for different functions, it is important to know the functional 

behavior and the location of the coronial nerves to place the electrodes for EEG [10][11] recordings. 

 

Table 1: Brain Wave Classification [5] 

 

 

Brain waves are detected by the sensors placed on the scalp. The signal changes according to the level of concentration. If the brain 

wave has lower frequency means at drowsy state and higher frequency brain waves means in focused condition. Brain waves are 

usually sinusoidal and measured from peak to peak which normally range from 0.5 to 100 µV. 

T 

SL. No. Brain-Wave Type Frequency (Hz) 

1 Delta Wave 0 -4 

2 Alpha wave 8-12 

3 Theta wave 4-8 

4 Gamma Wave 40-100 

5 Beta 12-40 
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III. Results and Discussions 

The output measurements are taken from esense meter present within the brain signal collecting device used in this work. 

 

Table 2: Concentration Level Measurement Data [4]  

 

Time 
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c) 

Esense 

output 
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7 
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9 
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5 
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8 
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2 
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94 
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4 
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9 
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Fig. 1: Graphical output presentation of Concentration level data taken from human Brain 

 
The mental state of the person has been observed from the values of low gamma, high gamma, high alpha, low alpha, high beta, low 

beta, delta and theta and the output graphs. The peak values of these graphs are greater than the standard values of each parameters. 

So, it can be predicted that the person's mental state is in concentrated mode. 
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Table 3: Meditation Level Measurement Data [4]  
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Fig. 2: Graphical output presentation of Meditation level data taken from human Brain 

The mental state of the person has been observed from the values of low gamma, high gamma, high alpha, low alpha, high beta, low 

beta, delta and theta and the output graphs. The peak values of these graphs are greater than the standard values of each parameters. 

So, It can be predicted that the person's mental state is in meditated mode. 

IV. CONCLUSION 

The collection of data from EEG can be used for research and development of various disease detection and the treatment based on the 

analyzed data can be started. By using EEG method, prediction of person’s imagination can be done. For the better and accurate result 

the EEG is not only used in medical field but also used in crime detection sector and bio robotics and so on. The recognition of 

consciousness levels have been performed through the present concept. 
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Abstract- In extensive pastoral systems, domestic animals are 

reared under extremely unfavorable agro-ecological conditions in 

Libya, from the early Neolithic to the Bronze Age, more than 

8,000 years ago. As a result of free grazing, which in many cases 

exceeded the biomass production capacity as well as the dynamics 

of plant cover renewal, grassland vegetation has undergone major 

changes. Excessive grazing in the largest area has caused great 

damage not only to grasslands, but to other ecosystems in Libyan 

territory. The emergence of desertification in Libya is one 

consequence of this grassland resource management. Recent 

research over the last few decades, however, also points to the 

useful dimension of livestock farming for the environment, if 

managed properly. 

 

Index Terms- 

Animals,agroecological,biomass,grasslands,environment,Libya. 

 

I. INTRODUCTION 

he subject of this research is to explore the possibility of 

finding a more modern model of livestock production, with 

the possibility of preserving animal genetic resources as much as 

possible in the system of sustainable development of rural areas of 

Libya. All livestock production depends on food production, both 

on natural grassland, occupying about 8% of agricultural land in 

Libya, and on arable land (occupying only about 1%). Large areas 

of natural grassland are on poor soil and in adverse climatic 

conditions. Agrotechnical repair measures are not applied on these 

surfaces, with more productive plant species disappearing with the 

use of free grazing. Altering the use and greater agro-technical 

investments would provide a greater amount of livestock feed, 

prevent erosion of these areas and preserve the system of 

ecological sustainability, which would raise the level of livestock 

production and production of food of animal origin. The survival 

of indigenous livestock species in modern livestock production in 

Libya is possible if breeding technology is up-to-date, both in 

terms of repairing the racial composition of the cattle so that new 

agricultural products are better adapted to market demands. From 

the point of view of animal production, it is necessary to find and 

define a new role for animal husbandry in the life of modern Libya. 

Modern livestock production, which provides greater market 

surpluses for food, will certainly make a major contribution to the 

development of Libya's rural areas. 

 

II. MAJOR ACTIVITIES IN THE WORLD RELATED TO THE 

MANAGEMENT AND CONSERVATION OF GENETIC 

RESOURCES 

         The steady increase in population facing the world today 

requires the mobilization of all its resources to produce sufficient 

quantities of food. Animal resources have been promoted for 

greater and better production throughout the last century. In this 

way, a number of highly productive breeds were created, which 

could only show their production potential under much improved 

conditions of nutrition, housing and care. Newly created races 

became increasingly dependent on humans, and less and less 

resilient, and often could not survive in conditions in which the 

races from which they arose had previously resided without 

problems. All this has led to the disappearance of a large number 

of indigenous, ancient, primitive, low-yielding but highly resistant 

breeds of domestic animals in the world. The depopulation of 

mountainous areas, as well as the neglect and abandonment of 

livestock production in marginal areas, where high-yielding 

breeds could not be produced, also led to the disappearance of 

many breeds of domestic animals. In cattle breeding, the problem 

of preserving low-productive indigenous breeds of domestic 

animals is still difficult to explain and this fact makes it difficult 

to work on improving the use of animal genetic resources in 

practice. However, agro-diversity, including animal genetic 

resources, in the new concept of sustainable use of genetic 

resources, occupy a very important place, considering the natural 

potentials, economic and social environment, using world 

experience. The main activities in the world related to the 

management and conservation of genetic resources in the forward 

period should relate to: 

 

1. Keying new conservation technologies, 

2. Development of a publicly available breeder base for 

indigenous breeds, 

3. Development of scientific research, 

4. Work on capacity building of human and infrastructure, 

5. Work on popularization (exhibitions of domestic animals, fairs, 

brochures, cooperation with the media), 

6. Inclusion of indigenous breeds in organic production systems, 

7. Development of a market for animated products of protected 

geographical origin obtained from indigenous races, 

T 
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8. Development of agro-tourism in protected areas, nature parks, 

continuation of cooperation at the global and regional level. 

 

III. CONSERVATION OF THE GENETIC RESERVES OF DOMESTIC 

ANIMALS 

         There are several indigenous breeds of cattle, sheep, and 

poultry in Libya adapted to the climatic conditions as well as to 

the traditional farming conditions in the area. Indigenous breeds 

that are effectively cultivated in different ecosystems (forest, 

grazing), combined with the production of animal feed for their 

feed, bring not only the ability to conserve the genetic resources 

of these animals, but also an economically favorable environment 

for organizing cost-effective production and profit. Neglected 

livestock production in rural areas and the absence of grazing have 

threatened grasslands of high biodiversity value in Libya. 

Restoring the traditional way of breeding and grazing sheep, goats, 

cattle and horses in these fields would contribute not only to the 

restoration of plant biocenoses and their ability to survive, but also 

to the conservation and increase of native indigenous species from 

these areas. The conservation of the genetic reserves of domestic 

animals is done in one of the following ways: 

 

         1. In situ or on the farm - which means the conservation or 

cultivation of live animals in the production systems where they 

originated or are currently located, which equally include farms 

and production systems and 

         2. Ex situ - which means conservation outside the production 

systems where the animals lived, which may be: 

         a) In vivo breeding of live animals in zoos, nature parks, 

museums, research institutes and 

         b) In vitro cryopreservation of embryos, sperm, fertilized 

ova, deoxy-ribo-nucleic acid (DNA), somatic cells and other 

biological material that can be used for animal reconstruction. 

 

IV. FARM ANIMAL GENOMIC RESOURCES – FANGR 

         Domestic animal conservation practices are changing 

rapidly in light of policy developments, climate change and 

diversification of market demands. In recent decades, there has 

been a change in the technological and analytical approaches 

available to define, manage and conserve Farm Animal Genomic 

Resources (FAnGR). However, these rapid changes present 

challenges for conserving genetic resources in terms of 

technological continuity, analytical capacity and integrative 

methodologies needed to fully utilize new, multidimensional data. 

The final conference of the Genomic Resources ESF Program 

aimed to address these interdisciplinary problems in an effort to 

contribute to the planning of research and policy development 

guidance over the next decade. By 2020, under the Convention on 

                                                 
1Stéphane Joost, Michael W. Bruford, Ino Curik, Juha 
Kantanen, Johannes A. Lenstra, Johann Sölkner, Göran 
Andersson, Philippe V. Baret, Nadine Buys, Jutta Roosen, 
Michèle Tixier-Boichard, Paolo Ajmone Marsan, Advances 
in Farm Animal Genomic Resources, Frontiers Media SA, 
2016 

Biodiversity, signatories should ensure that the genetic diversity 

of farmed, farmed animals and wild relatives is maintained, and 

that strategies to minimize genetic erosion and maintain their 

genetic diversity are developed and implemented. The actual 

extent of genetic erosion is very difficult to measure using the 

available data. Therefore, this goal requires a better understanding 

and use of genomic and other data, the development of optimized 

ways of integrating this data with social and other sciences, and 

policy analysis to enable more flexible fact-based models to 

support the conservation of genetic resources. The conference 

identified the most important issues for the effective protection of 

genomic livestock animals over the next decade. Twenty priority 

issues have been identified that can be broadly categorized into 

challenges related to methodology, analytical approaches, data 

management. Many of the practical challenges facing the 

conservation of genomic resources are of social origin (socio-

economic and cultural) and based on the value of these resources 

to farmers, rural communities and society as a whole. Despite the 

fact that the livestock sector has been relatively well organized in 

the application of genetic methodologies to date, there is still a 

large gap between state-of-the-art technologies in the use of 

genomic resource characterization tools and their application to 

many non-commercial and local breeds that impede the consistent 

use of genetic and genomic data as indicators of genetic erosion 

and diversity. Therefore, the genomic sector of domestic animals 

must align to allow for the democratization of the powerful tools 

at their disposal and to ensure that they are applied in the context 

of race conservation and livestock development.1 

         Understanding current technical, infrastructural and policy 

challenges and assessing the potential benefits of overcoming 

them in the future is essential for any scientific field, and 

especially for those with clear social implications and potential 

benefits. In this context, a "horizon scanning concept" has been 

developed and has been applied annually in the field of 

biodiversity conservation since 2009, using a series of systematic 

and semi-systematic methods for trend management, problem 

solving and analysis.2 Similar approaches have been taken to 

identify emerging problems in agriculture and related fields such 

as soil science, food systems and pollination. A number of issues 

of importance for the conservation of animal genetic resources 

have been identified, such as the genetic control of invasive 

species and the sustainable intensification of agricultural 

production. In their paper, Pretti and colleagues highlighted 100 

of the most important issues that are important for the future of 

global agriculture, identifying genetic problems in crop 

improvement but not identifying similar issues for genomic 

resources of domestic animals.3 To fill this gap, the central activity 

of the European Science Foundation's Genomic Resources 

Program Conference, held at the University of Cardiff from 17 to 

19 June 2014, was to select a series of questions that could be part 

of a research and policy agenda for FAnGR Conservation for the 

2Sutherland, W.J., and Woodroof, H.J. 2009. The need for 

environmental horizon scanning. Trends in Ecology and 

Evolution: in press. 
3 Pretty, J., Brett, C., Gee, D., Hine, R. E., Mason, C. F.,Morison, 

J. I. L., Rayment, M., van der Bijl, G. & Dobbs, T.2001 Policy 

challenges and priorities for internalising theexternalities of 

griculture.J. Environ. Planning Manage.4, 263–283 
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Next Decade. During the conference, attendees were asked to 

contribute up to five top priority research, infrastructure and policy 

development questions over the next decade. Eighty-six proposals 

were accepted. An issue identified with the highest frequency (18 

times) was the need to “phenotype the next generation” (high-

throughput methods for collecting and summarizing detailed 

phenotypic data in domestic animals). All answers are categorized 

into four main groups: 

 

1. methodological challenges, 

2. analytical challenges, 

3. data management and 

4. protection management and prioritization. 

 

         The need to collect phenotype data has been identified to 

perform in-depth characterization of the genetic resources of 

domestic animals, especially in light of the progress made in 

characterizing the breed at the molecular level. Developing 

methods for phenotypic characterization were identified following 

FAO recommendations, but remained an under-researched area of 

research.4 With the abundance of molecular data increasing 

dramatically since 2009, there is a growing mismatch between 

molecular and phenotypic data for all domestic animal resources 

except for highly commercial breeds and breeds of high breeding 

values. In accordance with the characteristics of the high-

resolution breed, key phenotypic traits (especially those 

potentially involved in local adaptation) need to be defined based 

on guidelines that can be used as common measures for such 

studies with rigorous collection protocols. FAO has published 

guidance on phenotypic characterization.5 In this way more 

comparable data can be generated and race characterization can 

have better functional bases, especially to understand the required 

breeding characteristics in light of climate change. An improved 

description of the specific production environment and 

epidemiological history of the breed population would allow a 

better comparison of the phenotypes and performance of the 

individuals. Race characterization can be expensive, especially in 

remote regions, and given well-documented and reproducible 

procedures, many phenotypic traits need to be collected, a process 

that requires the need for standardized methods for measuring and 

collecting data, as well as training people how to they work. Where 

possible, data should be made publicly available, such as, for 

example, the DAD-IS Global Animal Diversity Information 

System for comparative purposes.6  

         Reference genomes provide the basis for the development of 

genome variations in small farm cases and / or for multiple 

                                                 
4 Stéphane Joost, Michael W. Bruford, Ino Curik, Juha Kantanen, 

Johannes A. Lenstra, Johann Sölkner, Göran Andersson, Philippe 

V. Baret, Nadine Buys, Jutta Roosen, Michèle Tixier-Boichard, 

Paolo Ajmone Marsan, Advances in Farm Animal Genomic 

Resources, Frontiers Media SA, 2016 
5 http://www.fao.org/3/a-i3028e.pdf 
6 http://dad.fao.org 
7 Meadows J. R. S., Kijas J. W. (2008). Re-sequencing regions of 

the ovine Y chromosome in domestic and wild sheep reveals 

novel paternal haplotypes. Anim. Genet. 40, 119–123. 
8 Pereira F., Queirós S., Gusmão L., Nijman I. J., Cuppen E., 

Lenstra J. A., et al. . (2009). Tracing the history of goat 

livestock species and populations using SNP methods (Single 

Nucleotide Polymorphisms), which have been developed and 

available to commercial livestock farmers over the past 10 years 

and are applicable and in Libya. Currently, no SNP strand methods 

are applied in Libya, so consideration should be given to 

introducing them into the development of genetic potential in 

domestic animals, especially indigenous breeds, on this topic. It is 

important to note that with the rapid decline in the cost of genome 

research, the availability of newer generation technologies (which 

require less cost than genotyping via sequencing - GBS) is 

increasingly being used worldwide, and the problem of bias in 

genome research can be mitigated as identification and direct 

assessment of the diversity of SNP arrays for populations, races, 

or species by FAnGR. 

         The depletion of genetic resources is the result of changes 

and (inadequate) development of agriculture and livestock in the 

world. There is an inevitable conflict between the desire to 

conserve diverse genetic resources and the need to increasingly 

focus on a narrow range of genotypes in the interest of more 

efficient livestock production. Due to the competitive nature of 

livestock farming, it is clear in certain circumstances that more 

productive individuals, strains or breeds will replace less 

productive ones. However, this attitude is influenced by three 

main factors. First, production circumstances and market demands 

vary across the globe. Second, in any set of production and market 

conditions, requirements change over time. The third factor can be 

called the insurance factor. While short-term trends in the 

livestock system are obvious, we cannot accurately predict 

requirements after several decades in the future. Moreover, the 

actual genetic heritage of most races and species in the world is 

only superficially observed. There may be genes and / or gene 

combinations that are of great value, but are completely unknown 

today. 

         Non-autosomal inheritance (I-chromosome, X-chromosome 

and mitochondrial) is a comparatively neglected area of research 

in livestock protection. Although studies of non-autosomal genetic 

markers have been extensively used in evolutionary history 

studies, both individually and in combination, their exploitation in 

genomic studies has been neglected compared to autosomal 

markers in many livestock species.7 8 9 This control is surprising 

given the well-documented links between mitochondrial sequence 

variation in the human population 10, and the role that I-

chromosomal variations play in the fertility of male cattle is 

pastoralism: new clues from mitochondrial and Y chromosome 

DNA in North Africa. Mol. Biol. Evol. 26, 2765–2773. 
9 Sanderson M. A., Archer D., Hendrickson J., Kronberg S., 

Liebig M., Nichols K., et al. (2013). Diversification and 

ecosystem services for conservation agriculture: outcomes from 

pastures and integrated crop-livestock systems. Renew. Agric. 

Food Syst. 26, 129–144. 
10 Wallace D. C. (2005). A mitochondrial paradigm of metabolic 

and degenerative disease, aging and cancer: a dawn for 

evolutionary medicine. Ann. Rev. Genet. 39, 359–407. 
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increasingly recognized.11 The invention of polymorphic markers 

on the I-chromosome in mammals and V-chromosomes in birds 

has given new insights into the diversity of livestock 12, and should 

be used as a subject to provide a perspective on the genomic 

diversity of livestock.  

         Although firmly established as a major pathway into a 

deeper understanding of the evolution and diversity of livestock, 

research on old DNA (aDNA) is limited.13 These include limited 

access to samples from geographical areas where they may exist 

(locally) (e.g., Africa, Middle East, Asia, South America), limited 

data sharing among groups working on samples from critical 

locations, and limited success rates, especially in studies at 

genome level.14 Nonetheless, methodological and bioinformatics 

tools have recently been developed that have enabled greater 

accuracy in the analysis of ancient DNA data and characterization 

of complete genomes of Pleistocene horses.15 The most interesting 

possibilities were recently opened with the discovery of ancient 

DNA of cattle in the sediments of Lake Anterne in Switzerland, 

which allowed a direct comparison of all changes in this 

environment from the appearance of first specimens to modern 

domestic livestock.16 These findings could be applied in 

describing the historical fluctuation in agricultural intensity and 

may even allow for predictive modeling of the presence or absence 

of suitable agro-habitat in future climate change scenarios.  

         The concept of genome preservation has been widely 

researched in the literature, but advances in the amount of data and 

genome technologies now allow the development of livestock 

management programs that could achieve this goal. For example, 

Herrero-Medrano et al. (2014) used genome-wide reaction and 

SNP arrays and found that about one hundred non-synonymous 

                                                 
11 Wu H., Guang X., Al-Fageeh M. B., Cao J., Pan S., Zhou H., 

et al. . (2014). Camelid genomes reveal evolution and adaptation 

to desert environments. Nat. Commun. 5, 5188. 
12 Edwards C. J., Ginja C., Kantanen J., Perez-Pardal L., Tresset 

A., Stock F., et al. . (2011). Dual origins of dairy cattle farming - 

evidence from a comprehensive survey of European Y-

chromosomal variation. PLoS ONE 6:e15922 
13 Larson G., Lui R., Zhao X., Yuan J., Fuller D., Barton L., et al. 

. (2010). Patterns of East Asian pig domestication, migration, and 

turnover revealed by modern and ancient DNA. Proc. Natl. Acad. 

Sci. U.S.A. 107, 7686–7691. 
14 Arbuckle B. S., Kansa S. W., Kansa E., Orton D., Çakirlar C., 

Gourichon L., et al. . (2014). Data sharing reveals complexity in 

the westward spread of domestic animals across Neolithic 

Turkey. PLoS ONE 9:e99845. 10.1371 
15 Orlando L., Ginolhac A., Zhang G., Froese D., Albrechtsen A., 

Stiller M., et al. . (2013). Recalibrating Equus evolution using the 

genome sequence of an early Middle Pleistocene horse. Nature 

499, 74–78. 
16 Giguet-Covex C., Pansu J., Arnaud F., Rey P.-J., Griggo C., 

Gielly L., et al. . (2014). Long livestock farming history and 

human landscape shaping revealed by lake sediment DNA. Nat. 

Commun. 5, 3211. 10.1038 
17 Herrero-Medrano J.-M., Megens H.-J., Groenen M. A. M., 

Boss M., Pérez-Enciso M., Crooijmans R. P. M. A. (2014). 

Whole-genome sequence analysis reveals differences in 

population management and selection of European low-input pig 

breeds. BMC Genomics 15:601. 

polymorphic nucleotides were fixed in domestic pigs, but with an 

alternative allele in non-commercial populations, affecting a total 

of 65 genes.17 Such genomic polymorphisms may fall into the 

category of those that should not be lost to less commercial local 

breeds, given their specificity and the value they potentially 

represent as a genetic resource for alternative selection if the 

environment changes.18 However, to design a management 

program that evaluates genomic regions for conservation, not only 

are polymorphisms identified, but it is also necessary to evaluate 

the functional architecture of those genomic regions and the genes 

they contain, as well as the interactions between those genes. 

Recently, research on one species of chickens examined the 

functional variation of copy number variants (CNVs) on over 200 

genes overlapping with 1000 quantitative loci, including some that 

were involved in traits such as skin color and skeletal 

characteristics.19 Obtaining an accurate description of genetic 

polymorphisms that explain a trait of evolutionary, adaptive, and / 

or economic significance is not at all an insignificant task, since 

traits differ significantly in the number of polymorphisms included 

in their phenotype where they occur across the genome.20 21 For 

example, many such traits are polygenic and distributed around 

the genome, making whole genome responsive, and medium- and 

high-density SNPs allocate access to locate and elucidate their 

variation.22 However, for certain related traits, haplotypes can 

provide a more efficient assessment of diversity in KTL regions 

than single SNPs, reflecting the local genomic architecture in a 

more precise way.23 24 Accordingly, in the initial stages of studies 

aimed at identifying the genetic underpinnings of phenotypic 

variation, genome-wide general SNP analyzes may be more 

appropriate. It is important to note, however, that phase haplotypes 

18 Kristensen T. N., Hoffmann A. A., Pertoldi C., Stronen A. V. 

(2015). What can livestock breeders learn from conservation 

genetics and vice versa? Front. Genet. 6:38. 10.3389 
19 Han R., Yang P., Tian Y., Wang D., Zhang Z., Wang L., et al. . 

(2014). Identification and functional characterization of copy 

number variation in diverse chicken breeds. BMC Genomics 

15:934. 10.1186/1471-2164-15-934. 
20 Goddard M. T., Hayes B. J. (2009). Mapping genes for 

complex traits in domestic animals and their use in breeding 

programs. Nat. Rev. Genet. 10, 381–391. 
21 Olson-Manning C. F., Wagner M. R., Mitchell-Olds T. (2012). 

Adaptive evolution: evaluating empirical support for theoretical 

predictions. Nat. Rev. Genet. 13, 867–877 
22 Huang W., Kirkpatrick B. W., Rosa G. J. M., Khatib H. 

(2010). A genome-wide association study using selective DNA 

pooling identifies candidate markers for fertility in Holstein 

cattle. Anim. Genet. 41, 570–578. 
23 Kijas J. W., Ortiz J. S., McCulloch R., James A., Brice B., 

Swain B., et al. . (2013). Genetic diversity and investigation of 

polledness in divergent goat populations using 52088 SNPs. 

Anim. Genet. 44, 325–335. 
24 Bosse M., Megens H. J., Madsen O., Frantz L. A., Paudel Y., 

Crooijmans R. P., et al. . (2014a). Untangling the hybrid nature 

of modern pig genomes: a mosaic derived from 

biogeographically distinct and highly divergent Sus scrofa 

populations. Mol. Ecol. 23, 4089–4102. 
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in different populations that lack complementary data are 

challenging. Haplotype analysis can provide a particularly 

powerful tool for exploring the hybrid origins of native 

populations. For example, modern Western commercial porcine 

genes are a combination of Eastern and Western Eurasian 

biogeographical origins. Administration mapping permits the 

“sorting” of haplotype segments by their origin. In addition, this 

strategy has been shown to be good for concluding selection on 

specific haplotypes after hybridization.25  

         The transition from microsatellite markers to SNP arrays 

was quickly accomplished (at Farm Animal Genetic Resources - 

FAnGR) for commercial / transboundary breeds due to the 

availability of relatively inexpensive SNP genotypes for the most 

common livestock species. However, SNP arrays are not yet 

affordable tools for most FAnGRs in the world and are not yet 

available for all species. So there is a problem how to integrate 

data from two types of markers and how to manage the transition 

from microsatellite-based FAnGR characterization (most of which 

were done using markers recommended by the International 

Society for Animal Genetics - ISAG based on SNP-based 

characterization.26 One option is to replicate the genotype of a 

number of races that already have microsatellite genotypes with 

SNP arrays, but this would be expensive and if asked, the question 

would be whether new data would be replaced with newer 

technologies (eg whole genome sequencing).27 As a rule, 

microsatellite data appear to be sufficiently adequate to assess 

genetic diversity and be able to describe demographic 

relationships. However, because of cost, the entire set of 

microsatellite markers is often not applied, especially in 

developing countries. Also, microsatellite data are not as efficient 

as to enable identification and targeted conservation of selected 

genomic regions, since the data is usually obtained from several 

dozen quasi-neutral markers.28 However, it becomes clear that the 

data produced using SNP arrays are more reproducible and are not 

affected by the differences that once caused the combination of 

microsatellite datasets and required statistical estimation.29 

Whole-genome reaction can become the most reliable and 

cheapest way to analyze genomic diversity in the future, even for 

non-commercial breeds, if the cost of testing is reduced (which can 

happen with portable sequencers like Oxford Nanopore's MiniION 

system)30, as they no longer have to use the SNP marker sets 

established in commercial populations. 

 

Creating models of livestock production and conservation of 

animal genetic resources in the sustainable development 

system of rural Libya 

                                                 
25 Bosse M., Megens H. J., Frantz L. A., Madsen O., Larson G., 

Paudel Y., et al. . (2014b). Genomic analysis reveals selection for 

Asian genes in European pigs following human-mediated 

introgression. Nat. Commun. 5, 4392. 10.1038 
26 FAO (2011). Molecular Genetic Characterization of Animal 

Genetic Resources. FAO Animal Production and Health 

Guidelines. No. 9. Rome. 
27 Ajmone-Marsan P., Colli L., Han J., Achilli A., Lancioni H., 

Joost S., et al. (2014). The characterization of goat genetic 

diversity: towards a genomic approach. Small Ruminant. Res. 

121, 58–72. 

         Libya has a large and diverse reservoir of animal genetic 

resources, most of which are indigenous and classified according 

to the communities and regions in which they are located. Pastoral 

communities in Libya predominantly have their own indigenous 

breeds of domestic animals whose contribution to life can still be 

improved if the genetic basis is improved. Some of the basic sheep 

species in Libya are: Barki, Sicilo-Sarde, Maur, Tuareg, Abidi, 

etc. Some of the goats are Mahali, Targhai, Tebawi, etc. In Libya, 

as well as throughout northern Africa, the most widespread species 

of cattle are Humpless Shorthorn cattle (Bos taurus). Creating a 

model for livestock production and conservation of animal genetic 

resources in Libya's rural development system is not static and its 

dynamic dimension needs to be aligned with the environmental 

and sustainable development challenges and as such can be of 

benefit to agricultural policy makers as well as those who are in 

charge of professional development of employees (and shepherds) 

in farm systems. Model development should be preceded by 

research into the causes that led to the erosion and loss of genetic 

diversity of domestic animals in Libya, namely: 

 

1. introduction of exotic breeds into production, 

2. limiting development to only a few races, 

3. changes in market requirements, 

4. ecosystem degradation and 

5. natural disasters. 

 

The main activities related to the management and conservation of 

genetic resources in Libya in the coming period should relate to: 

 

1. The incorporation of new conservation technologies (primarily 

ex situ), 

2.Development of a publicly available breeder base for indigenous 

breeds 

3. Development of scientific research, 

4. Capacity building work (human and infrastructure), 

5. Popularization work (domestic animal exhibitions, fairs, 

brochures, cooperation with media), 

6. Inclusion of indigenous breeds in organic production systems, 

7. Development of a market for animated products of protected 

geographical origin obtained from indigenous races, 

8. Development of agro-tourism in protected areas and nature 

parks, 

9. Continuing Libya's global and regional cooperation. 

 

The goals of farming livestock to serve farmers across Libya 

         Analyzing all of these resource constraints, the problems and 

the possible lack of funding for genetic resources conservation 

28 Herrero-Medrano J.-M., Megens H.-J., Groenen M. A. M., 

Boss M., Pérez-Enciso M., Crooijmans R. P. M. A. (2014). 

Whole-genome sequence analysis reveals differences in 

population management and selection of European low-input pig 

breeds. BMC Genomics 15:601. 10.1186 
29 Lenstra J. A., Groeneveld L. F., Eding H., Kantanen J., 

Williams J. L., Taberlet P., et al. . (2012). Molecular tools and 

analytical approaches for the characterization of farm animal 

genetic diversity. Anim. Genet. 43, 483–502. 
30 Izvor: https://nanoporetech.com/ 
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programs in Libya signal that the breeding strategy will not be easy 

to determine. However, I believe that improving the overall herd 

management system (feeding, housing, health care and breeding) 

combined with the introduction of a basic monitoring scheme can 

improve the performance of domestic animal breeds in Libya. The 

most important advantage is the availability of a relatively closed 

livestock population adapted to the existing environment that 

overcomes the structural problem of small herd size. In addition, 

setting up local government offices to improve livestock species 

is another important issue that has prompted us to propose a 

practical breeding scheme. We therefore propose that the "closed 

selection" model be operationally integrated with the local 

production environment in Libya. This scheme should build on the 

current breeding structure and animals. With regard to biophysical 

grazing, I think the Australian model "GrassGro" would be most 

appropriate for the conditions in Libya as it is widely used in 

pastures where the key issues that are the best time for lambing / 

calving are key. This model is able to quantify variability in 

pastures and animal production in response to pronounced climate 

change, so that farmers and natural resource managers in Libya 

can assess the impact of profitability and risk of changing weather 

or management system variables. The model should use daily data 

on climatic conditions and grazing characteristics (soil 

characteristics, moisture holding capacity, type of pasture), 

animals (including genotypes), pasture management systems 

(including rules for feeding animals). Seasonal and annual 

variations in pasture and animal production make it possible to 

analyze the risks associated with climate change or management 

decisions. 

         The goal of farming livestock is to serve farmers across 

Libya more broadly. Breeding goals should focus on saving input 

resources, achieving breeding sustainability, dynamic genetic 

enhancements and adjusting to the local production environment. 

Diversification of breeding objectives should be in line with local 

production environments to help preserve diversity in genetic 

resources, which will also support genetic improvement of the 

herd. In addition, I propose that the goal of raising domestic 

animals in Libya (sheep, goats, camels) is to increase the yield of 

products such as milk and meat. Goals should be based on 

previously identified traits of the herd. These traits, if not easily 

measured, must have a high genetic correlation with desirable 

economic value, be they goods or a means of reducing production 

costs. In other words, an increase in milk yield can bring in 

additional income, for example from the sale of cheese. More milk 

production means a better survival rate for the cubs 

         Furthermore, it should be noted that the reproduction rate in 

most tropical cattle species is low. Nevertheless, this trait is very 

important not only in the economics of production but also in 

genetic enhancement because of the effect on selection intensity. 

The elimination of low fertility animals can improve fertility in the 

rest of the livestock population. Reproduction intervals in cows 

can be improved to some extent by improved nutrition and 

improved health status in domestic animals. Adaptation to disease 

is another trait to choose for genetically enhancing breeds, 

although developing disease-resistant breeds is not an easy task, 

and it takes time and the mobilization of great resources. So, a 

more practical way is to concentrate on the selection of production 

traits over the environment, which will allow the selected animals 

to better adapt. Finally, longevity in terms of length of productive 

herd life (for example, number of calves / cows) was identified as 

the desired target. This is certainly important, as animals that stay 

longer in production help reduce costs. Animals with longer 

productive lives should be identified so that their close relatives 

can be selected. For marginal areas, the long-term reproductive 

effects of female individuals will then be of greater value. 

Although the introduction of exotic breeds plays an important role 

in increasing livestock production, their use must be rationalized, 

and the dissemination of their genetic material must be under the 

constant control of the competent institutions in Libya. 

 

V. CONCLUSION 

 

         Libya and the whole region of North Africa suffer from the 

serious effects of climate change. Severe recurrences and other 

natural disasters cause widespread hunger, environmental 

degradation, poverty and economic hardship in Libya and the 

region. The impact of climate change is high due to inadequate 

water management facilities and poor water supply practices, 

inefficient and outdated water production plants, unstable and 

unpredictable rainfall patterns and high temperatures. Their 

consequences include lack of water and food for animals and 

humans, leading to a high incidence of hunger and loss of life for 

humans and animals in the region. In order to overcome this 

nutritional deficiency, Libya must import large quantities of food. 

Such a level of dependence on food imports is not sustainable and 

can turn into a humanitarian tragedy that threatens not only to 

endanger peace but also to the preservation of a unique 

environment and biodiversity, as well as the ability for Libya to 

play a more important role in an increasingly global environment. 

Water and pastures are critical for improving animal production 

and productivity. Unfortunately, Libya, as noted above, suffers 

from a severe lack of both of these factors. Pastoral lifestyles are 

characterized by frequent changes of location in search of water 

and food during long periods of scarcity. The availability of water, 

along with its quality, is also important for human consumption. 

The scarcity of natural resources, especially water and pastures, 

has led to fierce conflicts in the past, which may soon resurface 

due to food shortages and poverty. Shepherds and agro-shepherds 

live in extreme poverty with limited alternative sources of income 

and in constant mobility in search of water and food for their 

livestock and their livelihoods. There is a need to develop different 

strategies to intervene in such sensitive environments in order to 

improve rural life, increase food security and improve natural 

resource management. 

         Libya is a country with more than 94% of the desert, a 

narrow Mediterranean coast and a vast expanse of arid regions. 

There are 2103 species belonging to 856 genera and 155 families 

in Libya. The floristic command in Libya reflects the plant's 

strategy to resist the yellow weather. The distribution of life forms 

between Libyan plants is characterized by a high percentage of 

plants (net to perennial) and a low number of woody (trees and 

shrubs) species. They reflect the defense capabilities of vegetation 

in such drought conditions. The geographical elements of the 

Libyan flora are dominated by the Mediterranean Sea and the 

Sahara Desert. The floristic elements and distribution 

characteristics also indicate that climatic and enormous 

conditions, ecological amplitude and adaptive capacity of the 
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plants influenced the floristic origin and spatial patterns of plant 

diversity. Forms of plant communities can be a functional tool for 

ecological restoration. Therefore, native species should be used for 

cultivation and regional vegetation should be used during the 

ecological recovery and rehabilitation process. We hope to 

develop a predictive understanding of the structure and function 

of plant ecosystems to provide insight. Libya is rich in livestock 

genetic resources and great diversity, both phenotypically and 

genetically. Efforts to better manage and utilize these resources 

are weak or non-existent due to the weakness of government 

institutions. Most of these institutions not only lack financial and 

human resources, but there is also no enthusiasm to drive action. 
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Abstract- Protocols are the driving force in all City Government 

activities so that activities can 

well done and true. In carrying out its duties a Protocol is required  

control all forms of respect to the State Official or Government 

Official accordingly with the applicable protocol law. This study 

aims to describe how implementation of Protocol rules in the 

Tomohon City Government. The focus of the research is 

stipulated: Implementation of the scope of protocol, namely the 

Layout, Ceremony and Procedure respect and determinant factors 

in the implementation of protocols in the City of Tomohon. 

           The method used in this study is a qualitative research 

method. From research this concludes: Implementation of the 

protocol rules in the Tomohon City Government has not due to a 

lack of official understanding of protocol rules and quantity 

Human Resources are very minimal or lacking. Suggestions can 

be given in: This research is the implementation of the 

socialization of protocol rules continuously and recruit employees 

for the protocol. 

 

Index Terms- Implementation of the Act, Protocol and Official 

Activities 

 

I. INTRODUCTION 

A. Background 

rotocol is a series of activities related to the rules in a state or 

event official events which include the Layout, Ceremony and 

Honorary Procedures as forms respect for someone in accordance 

with their position and / or position in the country, government or 

society.  

            Protocol has a very important role in the successful 

implementation of the event the scope of government and its 

implementation is governed by the Protocol Act. In the Protocol 

Act governed the scope of protocol, namely the Layout, Ceremony 

and Honorary Procedure contained in Article 4 of the Protocol 

Law, which explains as follows: (1) Layout is place arrangements 

for state officials, Government Officials, Foreign Country 

Representatives and / or Organizations International, as well as 

certain Community Leaders in state or official events; (2) 

Ceremony is a rule for carrying out ceremonies in a state or official 

event; (3) Honor system is a rule for carrying out respect for state 

officials, officials governments, representatives of foreign 

countries and / or international  organizations. According to 

Zulkarnaen inside Nasution (2006: 162) the scope of the protocol 

duties as follows: (1) Inauguration and handover position (2) visits 

by government officials, (3) as the host. 

 

B. Problem Formulation 

            Based on the explanation above, the problem can be 

formulated as follows: (1) How is the implementation Protocol 

Law in the Tomohon City Government; (2) What are the 

determinant factors in implementation protocol in the Tomohon 

City government. 

 

C. Research Purpose 

            To analyze and describe the implementation of the 

Protocol Law in the Tomohon city government 

and determinant factors in implementing the Protocol Law. 

 

D. Benefits of research 

1. Theoritical Benefits  

            This research is expected to provide positive input and can 

even become a provision useful knowledge in the development of 

Science. 

2. Practical Benefits 

            -This research can make a positive contribution to the 

Tomohon City government in the effort good  application of 

protocols within the Tomohon City Government. 

            - Protocols to further improve themselves to become 

competent protocols and should be relied upon by the Tomohon 

City Government. 

 

II. THEORITICAL REVIEW 

A. The Concepts of Public Policy 

            Policy Public policy is a series of actions taken or not 

carried out by a government oriented to a specific goal to solve 

public problems or public interest. According to Willian N. Dunn 

(2007: 106) public policy is a series interconnected choices made 

by government agencies or officials in the field fields involving 

government tasks such as defense, security, energy, education, 

crime, urban and others. 

            H. Ismail Nawawi's opinion in his book Public Polioy 

(2009: 9) states that various reviews about policies as the selection 

of authority (Authoritative Choice), that is the response of the 

owner authority over public issues or problems. Therefore public 

policy should reflect various things, such as: (1) Public policy 

means the search for specific government objectives through 

P 
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identified public and private resources; (2) Relating to decision 

making and test the consequences; (3) Structured with actors that 

can be identified by stages which can be found and recognized; (4) 

Essentially political, expressing election results and executive 

program priorities, Policy according to Thomas R. Dye, in Lubis 

(2007: 7) said that the policy is chosen by the government to 

determine the steps in "doing" or "not act ". While according to 

Carl J. Friedrich in Lubis (2007: 7), policy is a series the concept 

of action proposed by a person or group of people or government 

in one environment certain to determine the barriers and 

opportunities, the implementation of uulan the in order to achieve 

certain goals, Carl also detailed what are the main points in policy, 

is there are goals, objectives and wills. 

 

B. Implementation of Public Policy 

            Public policy implementation is actions taken by public 

organizations that directed to achieve the goals set in the decisions 

become operational actions within a certain period of time and in 

order to continue the business efforts to achieve change large and 

small changes determined by decisions 

policy, according to Van Meter and Van Horn in Budi Winarno 

(2005: 102).  

            Nugroho (2011618) according to him, Implementation of 

policy in principle is a way for a policy can achieve its objectives. 

Nothing more and nothing less. To implement public policy, there 

are two choices of steps available, namely, directly implementing 

the form program or through the ormulation of policies derived 

from these public policies. 

 

C. Public Policy Implementation Model 

1. The George C. Edward II Model 

            The Public Policy Implementation Model proposed by 

George C. Edward III in Indihono (2009: 31) shows four variables 

that play a role in achieving policy implementation. Four those 

variables are Communication, Resources, disposition and 

bureaucratic structure. The first variable is Communication, which 

shows that each policy will be implemented properly if it occurs 

effective communication between program implementers and 

target groups. 

            The second variable, namely resources, indicates that each 

policy must be supported by resources 

adequate, both human and financial resources. The third variable 

is disposition, shows characteristics that are closely attached to the 

policy / program implementator. Variable fourth, bureaucratic  

structure, becomes important in policy implementation. This 

aspect of bureaucracy includes two important things, namely the 

mechanisme and structure of the implementing organization. The  

program implementation mechanism has usually been 

implemented through the Standard Operating Procedure (SOP) 

stated in the program / policy. The implementing organizational 

structure must be able to guarantee decision making for 

extraordinary events in the program quickly. 

 

2. Van Meter and Van Horn Models 

            In Nugroho (2011: 627) defines the implementation of 

policies as follows "policy implementation of those actions and 

private individuals (and groups) that are directed at the 

achievement of goals and objectives set forth in prior policy 

decisions ", Several variables contained in the model this 

implementation is: (1) standard and policy objectives, basically 

what they want achieved by programs or policies, whether tangible 

or not, short, medium or long-term; (2) policy performance; (3) 

Resources referring to human resources and financial resources; 

(4) communication between implementing agencies; (5) 

characteristics of the implementing body; (6) social, economic and 

political environment; (7) implementing attitude. From the 

explanation above, it can be understood 

that the success of policy implementation is strongly influenced 

by various factors. 

 

III. RESEARCH METHODOLOGY 

 A. Research Approach 

            This study uses a qualitative method. Researchers are 

interested in using qualitative methods because 

want to know in depth about the implementation of the Protocol 

Law in the Tomohon City Government. By using qualitative 

methods, researchers can directly conduct interviews so that can 

obtain accurate data and in accordance with facts that occur in the 

field. 

 

B. Research focus and description 

            The first research focus is related to the implementation of 

the Protocol Law in the Tomohon City Government especially 

concerning the scope of the protocol which includes the layout, 

ceremony, honor system and the second respect and focus is 

related to the determinants of the implementation of the Act 

Protocol in the City of Tomohon. 

 

C. Research Locations 

            The research is located in the Tomohon City Government 

at the Regional Secretariat on very matters 

relating to Protocol because as an organizer of official events or 

government events which can clearly illustrate respect for 

someone according to their position and his position. 

 

D. Data Sources 

            Based on the formulation of the problem, the source of the 

data is derived from interviews with 

Key informants are the Regional Secretary, People's Welfare 

Assistant, Head of Relations Section 

community and Protocol, Head of Protocol Subdivision, Protocol 

Staff, field observations and several 

other supporting documents. 

 

E. Data Collection Techniques 

            Data were collected by researchers by conducting 

interviews with event participants (officials) and 

make observations on the implementation of city government 

events to get an idea regarding the implementation of protocol in 

the Tomohon City Government. 

 

F. Data analysis 

            Data analysis used the Miles and Huberman model 

analysis. Presentation of data or data display 

intended to make it easier for researchers to see the whole picture 

or parts of particular part of the study. Verification is carried out 

continuously throughout the research process took place namely 
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from the beginning of entering the research location and during 

the data collection process. Researcher seeks to analyze and search 

for meaning from the data collected and so on who will 

set forth in conclusions. 

 

IV. RESEARCH RESULTS 

A. Description of Research Results 

1. Implementation of the Protocol Law in the Tomohon City 

Government. 

            Looking at the problems and objectives of the research, the 

focus of the first research relates to 

the implementation of the Protocol Law, especially aspects of the 

procedure for the procedure, the procedure, respect for. Then the 

second focus relates to determinants in the implementation of the 

Protocol Law specifically in Tomohon City Government. 

Determinant factors include human resource factors, disposition 

factors and communication factors. 

            In the application of the scope of the protocol, namely the 

Layout there are still many errors  that occur in the event or 

activity, according to research the occurrence of an error is not it 

all because of protocol errors but often because officials lack 

understanding protocol rules, lack of protocol in quantity and 

many other factors that support mistakes occur in the field. But 

because of coordination, communication and alertness then 

everything can be done well. 

            Likewise in the Ceremony, from the results of the study 

there are still one or two errors though 

not a fatal mistake that officials come late in carrying out the flag 

ceremony, the person in charge of the event does not make the 

event arrangements, affect the course of the ceremony. 

            Then the system of respect, from the results of research 

that some elements in the system of respect have well 

implemented but there are still problems namely (1) the master of 

ceremonies mispronounce the name official in accordance with the 

position; (2) Incorrect name and title. This error should not be 

occur when good communication is established between the 

person responsible for the event and the presenter. 

 

2. Determinants of the implementation of the Protocol Law in 

the Tomohon City Government at the Regional Secretariat 

            Implementation of the Protocol Law to achieve the 

objectives of the Protocol which is to give respect 

to state officials in accordance with their position in the state, 

government and community; 

provide guidelines for organizing an event so that it runs orderly, 

neat, smooth and according to the rules applicable; create a good 

relationship in the relationship between nations. 

            From the results of the study found factors that also 

influence the implementation of the Protocol Law in the City 

Tomohon as follows: 

 

Human Resource Factors 

            This factor is very dominant in the implementation of a 

policy because as a policy implementer. From 

the results of interviews in the field researchers found one factor, 

namely human resources in terms of 

quantity. Tomohon protocol personnel only amounted to 9 people 

consisting of I sub chief 

division, 2 civil servants and 6 honorary staff. So in terms of 

quantity of human resources 

still very lacking. 

 

Disposition Factor 

            From the interview results this factor also influenced the 

implementation of this rule, because researchers looked at the 

rules this is in direct contact with the official in the sense that the 

object of this rule is the official. Fact in the field said that officials 

did not understand the rules of protocol when wrong interpreting 

the disposition of superiors. Representing does not mean being. 

Error interpreting the leadership disposition very problematic in 

the application of protocol rules. 

 

Communication Factor 

            In implementing one policy, communication between 

fellow policy implementers is needed 

implementing policies and policy objects. With good 

communication the problem will not be arise. In protocols, 

communication of protocols with officials present and event 

coordinators and even participants, is very important for the 

smooth implementation of activities / events. Likewise 

communication between fellow protocols is very necessary for the 

smooth running of the event. 

 

B. Discussion 

Implementation of Protocol Law in Tomohon City 

Government 

            Implementing the Protocol Law in the City of Tomohon to 

regulate all Protocol activities in 

Tomohon City to comply with applicable regulations. Protocol 

Law aims to provide respect for officials in accordance with the 

position held. Protocol is the driving force in all government 

activities. In the Protocols there is a Scope of protocol consisting 

from the Arrangement, Ceremony and Respect. And the third 

scope is indicators in this study. 

            The first indicator on the Layout: setting the place for State 

officials, government officials, 

representatives of foreign countries and / or international 

organizations, as well as certain community leaders in the event 

state or official event. In the Protocol Law there are general 

guidelines for the Layout, namely: (1)the person who gets first 

place is someone because of his position, rank and degree in 

government or society; (2) the person entitled to receive the first 

order is those who have the first and most precedence; (3) if it is 

lined up, which is located on the right of the person who gets the 

most important Layout, is considered higher / overtake the person 

sitting on his left; (4) if facing the table, the main place is facing 

the door exit and the last place is the closest place to the exit. And 

from the results of the study it can be concluded that officials have 

not yet understood the rules of protocol that apply. 

 

            The second indicator, regarding the Ceremony, namely: 

rules for carrying out the ceremony in the Event state or official 

events consist of (1) Flag Ceremonies, such as the Republic of 

Indonesia's Independence Day, ceremony day National grand, the 

birthday of the birth of state institutions, the birthday of the birth 

of the province and district / city; (2) Non-flag ceremonies, can be 

held for state / official events and covers the problem although not 
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a fatal mistake but it can affect the course of the ceremony that is 

officials arrived late in the implementation of the ceremony. 

 

            Then the third indicator is the ordinances, namely: rules for 

carrying out respect for state officials, government officials, 

representatives of foreign countries and / or international 

organizations and certain community leaders in a state event or 

official event. Forms of respect according to Protocol Law are (1) 

Respect for the State flag; (2) Respect for National anthem; (3) 

Respect for state officials. In the implementation according to the 

research, there is still an incorrect mention of the order of the 

official's name in accordance with his position, as well in the 

mention of names and titles from officials. In accordance with the 

Protocol Law that the gift respect for pajabat must be in 

accordance with the position held with the intention that it is 

appropriate with the Protocol Act is a series of activities related to 

the rules in the event statehood or official event which covers the 

scope of protocol as a form of honor to someone in accordance 

with their position and position in the state, government and 

society. 

 

V. CONCLUSIONS AND SUGGESTIONS 

Conclusions 

            Based on the results of research and discussion that has 

been described, it can be concluded as following: 

That the implementation of the Protocol Law in the Tomohon City 

Government at the City Regional Secretariat Tomohon viewed 

from the three scope of protocol, the implementation has not been 

carried out in accordance with the Protocol Act is due to the lack 

of understanding of officials regarding this regulation. Likewise, 

the protocol still has errors in carrying out the task so the purpose 

of protocol is in accordance with the law has not been 

implemented maximally. 

 

Suggestion 

            Based on the conclusions from the results of the study, 

there are a number of suggestions that will be submitted by 

researchers relating to the Implementation of Law No. 9 of 2010 

in the Tomohon City Government, as follows:  

            1. Tomohon City Government must continue to implement 

the Protocol on the Protocol to officials and protocol officers so 

that all implementation of City government activities can be 

carried out in an orderly and successful manner. 

            2. Recruit employees for the protocol sub-section because 

personnel are still lacking for the size of one City Government. 
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Abstract-  Pupils of the rural area particularly the level one pupils are lacking in English vocabulary. The objectives of this action research are, to 

improve the vocabulary of the level one pupils by using the intervention of Action Song and to identify how pupils perceived the effectiveness of the 

action songs in improving their vocabulary. This action research focused on 16 level one pupils of the native tribe (Iban) of a school in rural area of  

Kapit. The data are collected in the manner of triangulation of data which are the pre and post-test,observation, and interview.This research follows 

the Kemmis and McTanggart (1988) cyclic process of research. The finding shows that Action Songs  helped in improving the pupils’ vocabulary . 

The pupils retain the growth and improvement in their ability to identify and describe the vocabularies learned from the action songs by scoring 

higher in their post test compared to their pretest .                                                                      

 

Index Terms- vocabulary,Action Song,pupils of rural area     

I. INTRODUCTION       

English has been accommodated as one of the language spoken since the colonial time.English has also undergone through process 

of several language policies which has also affected the curriculum in the education as well. The implementation of several  language 

policies of Upholding the Malay Language and Strengthening the English Language or most extensively known nation-wide as 

MBMMBI  (Musa,2009) ,and then the implementation of PPSMI (pengajaran dan pembelajaran Sains dan Matematik dalam bahasa 

Inggeris ) The teaching and Learning of Science and Mathematics in English (Kepol,2017,p.187-209) was to  address the issue of the 

declining performance of the English Subject at the level of schooling.Since then, English language learning and teaching has changed 

as a whole. The fundamental of English proficiency  is a wide set of vocabulary. Until today,there are numerous teaching and learning 

method to improve vocabulary.       

 

 Vocabulary development is a course of human brain in attaining words (Definition, 2019). This process works effectively to 

the young learners when in an unconscious environment, in which the words are acquired naturally without being explicitly taught to 

them. Stephen Krashen (1982) proves this with the theory of the second language acquisition. Krashen’s second language acquisition 

theory  stated that the process of language learning is congruent with the way children perceived their first language. It is a subliminal 

process in which children unaware that they are acquiring the language (Krashen, 1982, p.10). English language is not the second 

language for the pupils of the rural area, conversing in English seems to be difficult to them. Having surrounded by community that do 

not speak the language the pupil’s vocabulary development of the language become limited. Limited utterly to the level of vocabulary 

learned only during the English lesson. It is a problem for the pupils to be taught with four skills of speaking,listening,writing and 

reading with lack of basic vocabulary. Therefore,the intervention is an approach that is closer to the pupils which is singing and 

incorporated together with actions.                     
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II. RESEARCH ELABORATIONS 

A.Literature Review 

Vocabulary development is a course of human brain in attaining words (Definition, 2019). This process works effectively to the young 

learners when in an unconscious environment, in which the words are acquired naturally without being explicitly taught to them. 

Stephen Krashen (1982) proves this with the theory of the second language acquisition. Vocabulary is essential in order to be fluent in 

English. It acts as the foundation blocks to next level of English learning. It is without vocabularies one is unable to come up with 

words to compose a sentence. It is estimated that between 6000 to 7000 words should be known by the language learner and between 

8000 to 9000 words should be known by a learner to be able to build well-written sentences (Lebedev,2019).    

Another important discovery in English learning is that there is a great variety of vocabulary in the first 1000 words by the 

students, and these words cover 78 to 81 percent of the spoken texts (Lebedev,2019).Therefore, knowledge of vocabulary is 

considered a necessary component for understanding the simplest written texts (Yan, Goh & Zhou 2018). For example, the English 

language curriculum practices followed in Malaysia demands the teachers to teach English language speaking in a communicative 

manner as reported by the study of Yan, Goh and Zhou (2018). It means that learning should be explored with high exposure for 

teaching and minimum exposure to written form.       

  The slow learners can face a significantly high number of issues in learning English lessons because they might not receive 

a high input. As for such, the study of Yan, Goh and Zhou (2018) argued that new information should be represented in a 

comprehensible manner for the learners so they can understand new words and process them accordingly. This factor is also a 

comprehensible way for the learners in understanding and grasping the concepts of English because they could not understand lessons 

with effectiveness especially when understanding the targeted language. In addition, most of the students are not aware of the 

importance of the English language and its importance in the context of international language (Hughes 2015). Due to which it causes 

them to be less motivated. 

Mainly, vocabulary can be taught implicitly and explicitly. Language teachers are expected to learn and incorporate both of 

these implicit and explicit vocabulary learning methods within their lessons. However, Yan, Goh and Zhou (2018) argued that not 

many teachers have the knowledge and understanding of doing so in language classroom. Therefore, in order to learn new words, 

explicit learning activities should be used which are based on targeted words.This statement therefore direct the route to the idea of 

incorporating action song as an intervention in teaching vocabulary. Young learners are easy to be motivated with the right 

approaches. In this research the approach of the action song is chosen as the intervention. The nature of the pupils chosen for this 

research is,they are both bodily-kinesthetical and musically motivated types of learner . They enjoyed singing and dancing as part of 

their favourable activity in any lesson. It is shown through their engagement with the lesson when any teacher incorporated singing 

and dancing in the lesson.                 

Song has been known to be effective in implanting memory of the words in the lyrics,let alone to incorporate it with action. 

Action song is one of the language tool in teaching language. It is also included in the KSSR curriculum standard as one of the ability 

that can be achieved in the learning standard under the Language Arts skills. Action songs is mentioned in the standard of 5.1; Enjoy 

and appreciate rhymes, poems and songs, 5.1.1; iii) simple action songs (Kementerian Pelajaran Malaysia, 2010). In the area of where 

this research is conducted, action songs has been one of the most favourable activity among the pupils regardless of their gender. The 

tendency of songs being lyrically repetitive and have catchy melody which attract the pupils’ interest making it effortless to be learned 

by young learners. Plus, language is naturally sustained in both structures and vocabulary (Clarke, 2012).In addition, pupils that are 

usually reserved would be able to be more confident and bold as action songs helps children to balance their emotions (Clarke,2012). 

Therefore, utilizing actions song is suitable to be used to expose the pupils with basic vocabulary.           

  

B.Methodology 

 

This research is qualitative in nature. This research is an action research and in the search to answer these research questions, they are, 

How does the use of the action songs help to develop young learner’s vocabulary? and, How do young learners perceive the 

effectiveness of using action songs to develop vocabulary? . This action research was conducted based on the Kemmis and McTaggart 
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(2000) cyclic model.The action songs that are used in this research are originally written and words are chosen from the level one 

textbooks,and the words chosen are the words with high frequency amount of appearances in the sentences of the textbooks.The 

melody of the action songs follows the melody of famous nursery rhymes that are famous in the English teaching world.      

The population chosen were all from the level 1 pupils with very low proficiency level,and 16 sample were chosen for data 

collection. The participants are all native Iban speaker and Malay language is their second language therefore English is their third 

language. With the only exposure to the first language being the conversation they have with the teachers during lesson, it can be 

concluded that the participants yet to even become fluent with the second language.The data were collected by using three 

instrument,pretest and post test, observation,and interview.The test were administered in two cycle,the pretest was conducted in the 

first cycle and the posttest was on the second cycle.The data for observation was collected and recorded throughout the intervention of 

the action song by using field note.They are introduced to ten songs in different days.The interview was done in group after the post 

test was conducted.                           

 

C.Procedure 

  

This research was conducted within 12 weeks. The pretest was administered during the first cycle before the action song was 

introduced to them. The first cycle went on for seven weeks.The first three weeks was an introductory weeks for the pupils ,in which 

the pupils were introduced with all the ten songs.The pupils were introduced to the first three songs in the first week of the 

intervention,together with the actions.Another three songs were taught to them on the second week,and the other four songs were in 

the third week. Then the action songs were then practiced with them everyday for four weeks for observation data for the first 

cycle.The second cycle started off  on the eighth week. Then the observation data was collected again for another four weeks.On the 

twelfth week,the post test was administered and followed by interview which was done in group. Example of the question of the test is 

shown in Figure 1.       

                          

 

Figure 1.One type of question from the test. 
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The questions for the pretest and post-test comprises of  99 questions on words of the vocabulary that pupils needed to be exposed 

with. The questions were tested on 115 words taught in the action song .                          

III.  FINDINGS AND DISCUSSION    

Central tendency of descriptive statistics is selected to analyse the mean of pretest and post-test score of the pupils test  using 

Statistical Package of Social Sciences (SPSS) IBM 23. During administrating the test in the first cycle,the pupils were mainly just 

guessing the words based on their prior knowledge of the picture shown in the test. The amount of correct answer during the pretest 

was also merely luck as when being asked on how they manage answered some questions correctly, they said they were basically just 

matching the picture with any picture that they thought would make a nice pattern of line in the pages. It shows that they were even 

lacking the knowledge on most of the action of  the cartoon in the picture of the test. The situation was far more different when they 

sat for the test for the second time. Several pupils even whispered to their friends that they have answered the test before and to them it 

would be easy during the second time they took it. They were right. Their pre-test score and their post-test score have a significant 

different. The distinct features of the pupils’ score is showing that the pupils improved steadily. Table 1 shows the result of the pupils’ 

pre-test and the post-test.                                           

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table1.The Pre-test and Post-test score . 

 

Pupils Pre-test Post-test 

 

P1 

P2 

P3 

P4 

P5 

P6 

P7 

P8 

P9 

P10 

P11 

P12 

P13 

P14 

P15 

P16 

 

17 

17 

13 

24 

10 

15 

20 

14 

25 

15 

12 

21 

30 

13 

10 

11 

 

 

65 

91 

91 

94 

79 

84 

76 

91 

97 

64 

41 

82 

95 

13 

58 

60 

 

Total mean score 

 

16.69 

 

73.81 
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The mean of the pretest  was M=16.69  and the post-test was M=73.81 which was higher than the pretest . It shows a significant 

increase between the score of pretest and post-test which shows that the action song does improve the pupils vocabulary. As for the 

observation test,  the pupils were able to sing seven songs out of ten songs perfectly with all the actions. As for the interview, the 

pupils frequently said “because I like to sing and dance”,and also “I like to sing and dance because its fun”,the themes for the 

interview were met and they were able to perceived the effectiveness of the action song by comparing their own test before and after 

they learn the songs. The action of the songs which they refer to as the dance moves was fun and easy to follow.Therefore,it was easy 

for them to remember the action after being repeatedly practiced with them for weeks.However,there were three songs that were 

considered the least to be their favourite. This was due to the less body action incorporated in the songs. It shows that the actions are 

important in a song to them. The action songs not only improved the pupils vocabulary but also their interest to be engaged during the 

intervention.                                   

          

IV. CONCLUSION 

Once reflecting upon the results of all the findings,the intervention of the action songs indeed helps in improving the pupils 

vocabulary and the pupils were able to anticipate the changes about their improvement in learning English vocabulary,showing that 

they were able to see the effectiveness of the action songs.The action songs were already intriguing enough when it was being 

introduced to the pupils.Action song manage to excite the pupils to be engaged  in the learning and had helped them to improve in 

acquiring more vocabularies one song after the other. For improvement on further research,this action song can be further made 

interesting with the accompany of music,as in this research the songs were sung without music.That would hope to maximize the 

effectiveness of action song in improving vocabulary.                                                                
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Abstract- Background:  Motion sickness occurs due to mismatch 

sensory inputs between the visual and vestibular system. 

Vestibular and visual systems coordinate eye movement in order 

to stabilize retinal images during head rotation. When someone is 

in stationary position they can still get the impression of self 

motion under certain conditions known as vection.  

         Aim: To find out the effect of virtual reality on motion 

sickness. Methodology: It was an experimental study of pre-post 

design. Total 40 subjects participated in the study. Subjects who 

experience motion sickness of score more than 3 in modified Borg 

rating scale for dizziness were included in the study. Virtual 

Reality headset was used to deal with the problem of motion 

sickness by habituating visual vestibular system to induce 

adaptation in the VOR. Frequency of intervention was 3 sessions 

lasting 6 minutes each for 2 weeks. Dizziness score recorded after 

every session. 

         Result: Repeated measures ANOVA showed that that 

virtual reality habituation lead to slight reduction in dizziness 

scoring from day 1 to day 11 (p < 0.001).  

         Conclusion: Result of the study concluded that Virtual 

Reality headset showed improvement in symptoms of motion 

sickness as measured through modified borg rating scale for 

dizziness.                                  

 

Index Terms- Motion sickness, Virtual Reality, Dizziness, 

Vestibulo-ocular Reflex 

 

I. INTRODUCTION 

otion sickness is an ancient problem, having afflicted 

human for thousands of years1. The most common type of 

motion sickness are sea sickness, air sickness, car sickness and 

train sickness2.  It is a syndrome of nausea, vomiting, dizziness, 

increased salivation, stomach awareness, headache, drowsiness, 

pallor, sweating. Motion sickness occurs due to mismatch sensory 

inputs between the visual and vestibular system. When travelling 

in a vehicle with limited outside visibility.  The vestibular system 

reports motions to the central nervous system, but information 

from the visual system suggests the individual is not moving. 

Motion sickness is more common in females than males. It can 

occur due to vestibular dysfunction3. Motion sickness results from 

over stimulation of the vestibular organ produced by excessive 

body motion4. Many patients with vestibular disorder also report 

symptoms during external motion3.  The vestibular system detects 

head motion and gravitational force on the body5. Semicircular 

canal responds to angular acceleration while otolith organs detect 

static equilibrium (position of the head in space which is very 

important for the control of posture) and to change in gravitational 

force6,7. They are also sensitive to linear acceleration8. Utricle 

responds during horizontal acceleration and saccule responds 

during vertical acceleration9. There is an important relationship 

between the vestibular and visual systems that coordinates eye 

movement in order to stabilize retinal images during head rotation. 

This compensatory reflex is known as the Vestibulo-ocular Reflex 

[VOR]10. When someone is in a stationary position they can still 

get the impression of self motion under certain conditions. This 

deceptive impression of self motion is called vection. Vection can 

occur when someone in a stationary vehicle while an adjacent 

vehicle begins to move10. When stationary observers are exposed 

to such a moving visual stimulus, they will at first correctly 

perceive motion of the visual stimulus (object moving). After a 

few seconds this perception typically shifts towards oneself being 

moved and the moving visual stimulus slowing down and finally 

becoming earth stationary12.  Optical flow fields are the pattern of 

visual motion that an observer encounters while moving through 

the environment. Optical flow patterns provide a sense of self 

motion based on both translation and rotational component about 

a head-centered axis in the 3D space13. Optical flow pattern on the 

retina provides visual input that leads to steady self-motion 

perception14.  

        Virtual environment is considered to be a 3D real time 

graphical environment synthesis by a computer in which the 

orientation of displayed objects is controlled by the user via body 

position sensors or user-input device. The virtual reality [VR] 

environment may be displayed on a desktop monitor, a wide field-

of-view display such as a projection screen, or on a head mounted 

display.  A fully immersive virtual reality environment utilizes a 

head mounted display, wide a head position sensor to control the 

displayed images so that they appear to remain stable in space 

when turning the head or moving through the virtual 

environment15.  Virtual reality technology offers the sensory 

complexities found in the physical world in the controlled 

environment16. There are 3 types of virtual reality. In immersive 

virtual reality effective VR experiences cause you to become 

unaware of your real surrounding and focus on your existence 

inside the virtual environment17. Non-immersive virtual reality 

also called desktop VR system. It consists of a standard computer 

monitor to display the virtual world18.  Semi-immersive virtual 

reality provides high level of immersive, while keeping the 

simplicity of the desktop VR19. This system consists of VR and 

M 
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real world attributes by embodying object the computer graphic 

into the scene of the reality18. VR can be used to induce adaptation 

in the VOR20. 

        With motion sickness, the 2 primary senses that are involved 

are vestibular and visual sense. As the subject uses the simulation, 

the optical flow patterns of the road, buildings, and other part of 

the environment move past the subject peripheral this gives 

him/her a sense of vection. The visual system tell the subject a 

variety of information which includes that he/she is moving in a 

certain direction, accelerating when pressing gas pedal and 

decelerating when pressing the break. However, since the subject 

is not actually moving, the vestibular sense provides no sense of 

linear or angular acceleration or deceleration. This sensory 

conflict between visual and vestibular system result in motion 

sickness10.  

        Virtual reality shinecon is an immersive type of VR and it is 

a plastic headset with pleather covered padding, and an adjustable 

head strap. The whole front cover of the headset flips down to 

reveal the smartphone holder. On both sides of headset are knobs 

that extend the front section of the headset to aid in image 

focusing. On the top centre of the headset is the pupil distance 

adjustment knob. Tuning the pupil distance knobs widen the 

distance between the lenses.  

 

In addition to side effects like dryness of mouth, drowsiness, 

blurred vision, skin irritation, dizziness22 and sedation, 

medications to treat vertigo affects individual’s daily active 

performance by causing performance decrement on tasks 

requiring continuous attention and memory storage23. Many 

people deal with motion sickness on a daily basis have difficulty 

in travelling and so often they take a direct approach as 

medications for precaution at the time of travelling. This motion 

sickness may influence our daily activities as by symptoms like 

dizziness, nausea, etc. This study attempts to see the effect of 

virtual reality on motion sickness by habituating visual vestibular 

system using virtual reality headset. 

        Methodology It is an experimental study with pre-post 

design.carried out in 40 subjects in age group of 18 – 45 years of 

either gender 

among the subjects 

who experience 

motion sickness 

while travelling 

and scored 3 or 

more in modified 

borg rating scale 

for 

dizziness.subjects 

with hearing problem or auditory symptom ,functional visual 

problem,painful neck movement, ear infection were excluded 

from the study.Modified Borg rating scale for dizziness was used 

as an outcome measure.Instrument used was Virtual reality 

headset with remote control Smartphone, Chair, A4 sheet with a 

centered black circle.Reliability of borg scale was 0.7824 as 

established by Pfeiffer K.A et al (2002). 

 

II. PROCEDURE 

        After taking ethical clearance, screening of participants was 

done based on inclusion and exclusion criteria. Included subjects 

were informed about the nature of study and written consent was 

taken from them. Detailed procedure was explained to them. 

Dizziness score was noted  according to modified borg rating scale 

for dizziness.The individual were asked to sit on a chair 

comfortably with back straight. The mobile was placed in virtual 

reality headset which was then set over individual’s eyes. Subjects 

were instructed to report any sort of discomfort so that video can 

be stopped immediately. After showing 6 minute video, virtual 

reality headset was removed and the individual were asked to 

stand up and focus on a point for 10-15 seconds. Any symptoms 

of motion sickness were scored on the basis of modified borg 

rating scale for dizziness.  Total 3 sessions lasting 6 minutes each 

for 2 weeks was given to each participant. Data was analyzed 

using SPSS version 16.0 software. Descriptive statistics was used 

to summarize the variables. Repeated measure ANOVA with 

Greenhouse geissere correction was used to see the change in 

dizziness score from day 1 to day 11.   P value < 0.05 was 

considered statistically significant. 

 

III. RESULT 

        Total 40 subjects participated in the study. Mean age of 

participant was 32.05±8.4. The gender distribution in our study 

was 55% female and 45% were male. Repeated measures ANOVA 

showed that Modified Borg Rating Scale for Dizziness scores 

differ statistically significant between time points with p < 0.001. 

 Post hoc test using Bonferroni correction revealed that virtual 

reality habituation lead to slight reduction in Modified Borg 

Rating Scale for Dizziness scoring from day 1 to day 11 (From 

mean 4.8±1.4 to 1.5±1.1). Table 1 shows the gradual decline in 

mean dizziness scoring from day 1 to day 11 

Table 1: Showing change in Modified Borg Rating Scale for 

Dizziness scoring from day one                                                                                

to eleventh day 

 

Duration  Mean ± SD 

  

Day 1 4.8 ± 1.4 

Day 3 4.3 ±1.4 

Day 5 3.6 ± 1.4 

Day 7 2.8 ±1.3 

Day 9 2.1 ± 1.2 

Day 11 1.5 ± 1.1 
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Figure 2: Showing gradual decline in mean dizziness scoring with ti

  
 

IV. DISCUSSION   

        Motion sickness is a generic term that reflects body reaction 

to various kinds of motion stimuli caused during passive 

transportation or by other devices like swings, etc. This sickness 

may also be evoked by walking while wearing horizontally 

reversing goggles both in adults and children. The motion sickness 

is characterized by symptoms like nausea, vomiting, pallor and 

cold sweating25. Present study was conducted to see the effect of 

virtual reality on motion sickness. Total 40 participants with mean 

age being 32.05±8.4 year were included in the study. The gender 

distribution in our study was 55% female and 45% were male. 

Perception was higher among females than males across all age 

groups this result is similar to study done by Sharma K, Aparna, 

1997 were Females (27.3%) were more susceptible to motion 

sickness than males (16.8%)25.  

        While ‘adaptation’ means a decreased response following 

continuous stimulation of a receptor system, the reduction of 

neuronal activity after repeated stimulation is called ‘habituation’. 

The adaptation effects can also be explained by the sensory 

conflict theory. In situations that commonly produce sensory 

conflicts (sensory rearrangement) and motion sickness, the brain 

presumably stores appropriate traces, making the sensory conflict 

part of our ‘exposure history’. Once this occurs, there is no conflict 

between our expectations and the sensory information received 

and thus, after some time, motion sickness symptoms no longer 

occur26. Supporting this, study Pavlou M et al 2012 reported that 

exposure to dynamic VR environments should be considered as a 

useful adjunct to vestibular rehabilitation programs for patients 

with peripheral vestibular disorders and visual vertigo symptoms. 

The present study reported decrease in the symptoms of motion 

sickness through habituation by using virtual reality (VR) headset. 

Treatment duration in our study was 3 sessions lasting for 6 

minutes each for 2 weeks. This is supported by Schmal F, 2013 

where repeated or continued exposure to motion resulted in 

declining motion sickness. Furthermore a preliminary study 

involving placing patients with chronic vertigo due to a vestibular 

disorder, in an immersive, computer generated moving visual 

scene that interacted with their head movements, showed 

improvements in vestibulo-ocular reflex gain and dizziness 

handicap after 5 days 27.  

        Gorini A, Riva G, 2008 presented that Virtual Reality 

Exposure Therapy seems to be a promising intervention for the 

treatment of specific phobias and anxiety disorders. In a study by 

Rothbaum BO, et al (1995) treatment with virtual reality graded 

exposure was successful in reducing fear of height (Acrophobia). 

The mean rating of subjective discomfort in each session 

decreased steadily across sessions, indicating habituation28. 

Acrophobia was the first phobia treated with Virtual Reality 

Exposure Therapy. Several studies shown that claustrophobia, fear 

of flying, fear of driving, fear of public speaking, panic disorder 

with agoraphobia, post traumatic stress disorder may be reduced 

by Virtual Reality Exposure Therapy29.  

        VR has many benefits over other treatmen which allow it be 

be adjunct as therapy in reducing symptoms.The VR allow the 

user to monitor, control, and observe that feature in the normal 

scale system, it allows the user to feel and sense the “non-real 

time.” Non- real time means a case or situation either offered in 

fast time or slow, it is safe more than the real world. VR introduces 

the students with realism and interactivity it Simulate the 

interaction and its speed or faster that in the real world. Most of 

the systems in VR give the users opportunities to repeat the task 

until the user fulfills that task professionally with desired skills. It 

gives the users the ability of observations and monitoring from 

many numbers of views. VR technology support and enhance the 

distance learning and avoid real danger, break the limitations of 

time and does not require users to present in the same place of 

training any system simulation that the user can train even if he/she 

is in another country18. Therefore, use of VR in our study is 
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justified as it is time independent, safe, and habituation becomes 

easy which gives positive result.  

        Although our study reported positive response to VR, the 

sample size taken was small, so a further study with a larger 

sample would provide a better generalization of the result. We 

recommend longer time follow up to see the long term effect of 

virtual reality. 

        Conclusion-The present study concluded that Virtual Reality 

headset showed improvement in symptoms of motion sickness as 

measured through modified Borg rating scale for dizziness. 
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Research Type: Abstract 

  

Back ground: Eating disorders are more common in women; especially adolescent girls are at risks because 

they are preoccupied with their body shape, weight and diet. This study aims at majoring the eating attitudes of 

adolescent girls (19->22yrs) of 1st yr B.Sc. Nursing, KINS, KIIT, Bhubaneswar. The positive and negative 

attitudes among adolescent girls on eating attitudes need special nutritional counselling. The objectives of the 

study were to assess the eating attitude among the adolescent girls and to find out associations between eating 

attitude with selected demographic variables. 

 

Materials and methods: Non-experimental research approach and descriptive design was adopted for this 

study. Purposive sampling technique was used to collect data by using EAT-26 SCALE among the 50 B.SC 

Nursing 1styear students.  

 

Result: The study findings revealed that, majority (50%) adolescent girls are coming under 19yrs (92%) 

belongs to Hindu religion, (100%) were 12th pass, (38%) were taking the previous source of information from 

books and journals, (88%) are from nuclear family and (68%) belongs to medium  socio economic background. 

In this study 40% adolescent girls represent above 20 scores and 60% adolescent girls represents below 20 

scores according to EAT-26 SCALE. Almost half of the students surveyed showed that, BMI <18.5 Kg/m2 

(42%)  were unaware of caloric value of food and dissatisfied with their appearance as compared to BMI 18.5-

25 Kg/m2 (58%) . Chi-square statistics was used, there was no association between eating attitude and selected 

demographic variables of adolescent girls.  

 

Conclusions: The study highlights a need for counselling of adolescent girls in order to accept a healthy 

lifestyle. 

 

Key words- Adolescent girls, eating disorders, eating attitude. 
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Abstract- To assess the prognosis and outcome of heart disease in 

pregnancy in order to reduce the maternal mortality due to cardiac 

disease. 

 

Index Terms- Cardiac disease,ECHO,maternal outcome 

 

I. INTRODUCTION 

he steady decline in maternal mortality over the last 20 years 

has largely been due to a substantial reduction in the number 

of deaths attributed to hypertensive disorders, hemorrhage, sepsis 

and abortions. In contrast, the relative contribution of cardiac 

disease to maternal mortality has remained unchanged and this is 

still one of the leading causes of adverse maternal outcome 

worldwide. The frequency of cardiac disease in pregnancy varies 

from 0.9% to 3.7%. Contrary to the West, rheumatic heart disease 

(RHD) still predominates in developing countries such as India, 

where it constitutes 40–50% of all cardiac diseases during 

pregnancy. Among patients with RHD and pregnancy, mitral 

stenosis (MS) is the most common lesion.1 

             Hemodynamic changes during normal pregnancy are 

tolerated by women with normal cardiac reserve. Diseased heart 

shows signs of decompensation with resultant increase in 

morbidity and mortality. It is natural to expect that the fetus would 

also be compromised in these mothers. Fetal health depends upon 

an adequate and continuous supply of well oxygenated maternal 

blood. In uncompensated heart disease, the oxygen supply 

becomes limited and that result in compromised fetal growth, there 

can be growth restriction, premature birth or may even fetal death.2 

Cardiac disease during pregnancy is a challenge to obstetrician as 

common clinical features of cardiac lesions like breathlessness; 

pedal edema and murmur mimic normal pregnancy posing a 

diagnostic difficulty. In many pregnant women, heart disease still 

remains undiagnosed until complications develop especially from 

rural population. Even after the diagnosis, many women do not 

comply with the instructions given by obstetrician for various 

reasons.3  

 

II. METHODOLOGY 

           The present study was carried out over a period of 12 

months (from January 2018 to December 2018) at Department of 

Obstetrics and Gynaecology, Coimbatore Medical College 

Hospital. Data was collected from patient clinical records and 

maternity registers. The patients included both elective and 

emergency procedures. It is a retrospective analysis. All antenatal 

women diagnosed to be having heart disease were included in the 

study. As this was a retrospective audit with no patient 

intervention or interaction, Institute Ethics Committee approval 

and informed consent was not taken. 

           Cases were referred to cardiologists for confirmation of 

cardiac disease and to seek their opinion regarding management. 

Cases directly reporting to labour room were also included in the 

study. Detailed obstetric history was also gathered to know the 

effect of cardiac disease on pregnancy and vice versa .Thorough 

clinical examination was done to find out the type of cardiac 

lesion, any signs of failure and stage of pregnancy. The case was 

then investigated with specific investigations to confirm the 

cardiac lesion and the cardiac functional status. Patients were 

advised to have regular antenatal check-up. They were told about 

the importance of rest, medication and regular visits. In every visit, 

patients were referred to physician for their opinion regarding 

cardiac status.                  

           Patients were counselled regarding the importance of 

compulsory institutional delivery .Cases reporting during labour 

were managed as per the cardiac conditions. Postnatally patients 

were discharged after 14 days with advice about contraception, 

breast feeding, penicillin prophylaxis, other medications if any and 

timely review. In case of maternal mortality the cause of death was 

noted. 

 

Inclusion criteria: 

            Pregnant women with a history of or newly diagnosed 

cardiac disease were included in the study.  

 

Exclusion criteria: 

           All conditions mimicking heart disease were excluded. 

 

III. RESULTS 

           A total of 7200 deliveries were conducted during the study 

period. Out of these 67 cases were found to be associated with 

cardiac condition. The incidence of cardiac cases associated with 

pregnancy during the study period was .93%. 

            Of the 67 patients, majority of patients were in the age 

group of 23-27 years (37.0%) and 27% belonged to 18-22 years 

                                                                                                    

 

 

 

 

T 
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     Maternal characteristics, age wise distribution: 

 

AGE IN YEARS NO OF PATIENTS PERCENTAGE 

18-22 18 27% 

23-27 25 37% 

28-32 17 26% 

> 32 7 10% 

 

           Among the 67 pregnant women 44% were primigravida, 

39% were second gravida and 17% were gravida 3 or more. 

 

Parity wise distribution: 

GRAVIDA NO OF PATIENTS PERCENTAGE 

PRIMI 30 44% 

G2 26 39% 

G3 OR MORE 11 17% 

 

                       

           Most of the patient in the study had rheumatic heart disease 

like MS, MR or AS(67.5%), followed by  TR, PR(29.5%) and few 

had sequelae of congenital cardiac condition- Pulmonary Arterial 

Hypertension(9%). 

 

CARDIAC LESIONS No Of Patients Percentage 

Mitral Stenosis 11 17% 

Mitral Regurgitation 33 49% 

Aortic Stenosis 1 1.50% 

Tricuspid Regurgitation 19 28% 

Pulmonary Regurgitation 1 1.50% 

Pulmonary Artery Hypertension 6 9% 

 

 

           Most of patients had Emergency LSCS (45%) followed by 

elective LSCS (24%). Normal vaginal delivery was conducted 

only in 19% of study population. 

 

 

 
TYPE OF 

DELIVERY 
NO OF PATIENTS PERCENTAGE 

 Labour Naturalis 13 19% 

 Elective LSCS 16 24% 

 
Emergency 

LSCS 
29 43% 

 
Vacuum 

Aspiration 
1 1.50% 

 
                           

Forceps 
2 3% 

 

                

   Most of the babies were of normal weight (52%). 

 

 

WEIGH

T OF 

BABY 

NO 

OF 

PATIE

NTS 

PERCENTAGE 

< 2 KG 5 8% 

2-2.5 

KG 
25 37% 

> 2.5 

KG 
35 52% 

 

           Majority of the patients were discharged in good condition 

(91%). There were four maternal deaths during the study period 

which was complicated by cardiac condition (6%).\ 

 

 

MATERNAL 

OUTCOME 

NO OF 

PATIENTS 

PERCENTA

GE 

Discharged In Good 

Condition 
61 91% 

Death 4 6% 

Referred 2 3% 

 

The various causes for maternal mortality are listed below. 

 

IV. DISCUSSION 

           Cardiac disease continues to be a risk factor for maternal 

and neonatal morbidity and mortality. This study reflects the 

maternal and fetal outcome in pregnant women with cardiac 

disease managed at a tertiary care centre in India where cardiac 

disease due to rheumatic etiology predominates over congenital. 

In developed countries, the diagnosis and management of cardiac 

disease starts early.  

           In this study, 44% women were diagnosed to have cardiac 

disease in the index pregnancy. In a recent study by Desai et al. 

including 128 patients with MS, 42% of them were diagnosed for 

the first time during pregnancy 5. Routine examination of the 

cardiovascular system in the antenatal clinic is therefore essential 

for early diagnosis and appropriate management. 

           Maternal problems during pregnancy in women with 

cardiac disease include congestive heart failure, arrhythmia, 

infective endocarditis, respiratory tract infection and the need to 

either initiate or increase cardioactive drugs or hospitalize these 

women during pregnancy6 

           An increased incidence of IUGR and low birth weight has 

been reported in patients with cardiac disease in pregnancy. 

Postulated reasons for the increased incidence of IUGR or 

prematurity include hemodynamic compromise secondary to 

valvular stenosis, maternal arrhythmias and cardioactive drugs 

including diuretics, digitalis and beta blockers, which have been 

associated with impairment of uterine blood flow.78910 

           Surgical or catheter‐based angiographic correction of 

cardiac lesions improves pregnancy outcome. The cross‐sectional 

area of the valve can be increased by approximately two‐fold by 

balloon interventions, thus reducing the complications associated 

with cardiac overload during pregnancy. This explains the better 

maternal and fetal outcome seen in this study in those pregnant 
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women who underwent corrective valve interventions. Restenosis 

of stenotic valvular lesions has been reported in 27% of patients 

[16]. In younger patients with non‐calcified, thin valves without 

subvalvular thickening or significant mitral regurgitation, the rate 

of restenosis is low.11 

           The mortality rate & LSCS rate in this study is high. This 

may be due to the fact that this being a tertiary care centre patients 

referred here are of very high risk & most of them referred after a 

delay. This leads to loss of valuable time leading to irreversible 

complications. This study highlights the need for timely referral & 

provision of adequate facilities in the primary & secondary 

centres. 

 

V. CONCLUSION 

           Heart disease complicating pregnancy is a high risk 

situation and demands special attention throughout pregnancy. An 

expert supervision and management by the obstetrician along with 

physician and the fullest co-operation by the patient throughout 

antenatal, intranatal and post-natal period, results in achieving the 

optimum maternal and perinatal outcome. It is essential to educate 

the rural population about the importance of regular antenatal 

visits and institutional delivery. Establishing the facilitities for 

cardiac surgery at affordable cost in rural area will certainly go a 

long way in decreasing the mortality, morbidity related to heart 

disease complicating pregnancy 
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Abstract- The Bolivarian Republic of Venezuela is a country rich in metallic and non-metallic minerals. After the strategic importance 

of minerals in the world to provide the fundamental raw materials required in everyday life, this paper provides a  review and synthesis 

of the literature about the environmental implications of the establishment of The Orinoco Mining Arc (OMA) National Strategic 

Development Zone, or by its name in Spanish Arco Minero del Orinoco (AMO), created by decree No. 2.248  in February 24th, 2016 

to take advantage of the potential of mining activity as an alternative to oil rent, to exploit minerals in a surface covering 111.843,70 

square kilometers (12,2 % of national territory).  However, this area supports a great biological diversity and large water reserves and 

forestry, fragile and low resilience ecosystems to human intervention and is home to 55.000 indigenous people who belong to 22 ethnic 

groups. Many governments owned and foreigners companies have taken place for mineral exploitation in the region where economic 

development in the BR Venezuela has provoked social and environmental consequences, based on the debate is both a conflict of values 

and a dispute over the necessary basis for economic development.  

The OMA multinational mining project has direct environmental implications on the ecosystems of the region, especially in the waters 

of the Amazon rivers and its extension, the Caroni basin, which provides one of the most important freshwater reserves in Venezuela; 

also everything that reaches the Orinoco River affects the water quality and species of the Caribbean Sea and the Atlantic Ocean. 

Venezuela’s section of the Amazon rainforest would be at risk with the development of this project. Even with a robust legal framework 

of mining activity in the BR Venezuela, there is no evidence of the sustainable management policies related to this National Project. In 

this paper there is not consideration about theories of population environment linkages, neither the derived socio economic nor health 

issues. Even though OMA environmental impacts are discussed in most publications as being relevant for environment, there are few 

practical examples and quantitative data related to its direct implications. The study concludes that more primary studies of OMA 

environmental impacts are needed by the official Institutions in the BR Venezuela as well as governance initiatives to move ecological 

Mining concepts from theory to practice.   

 

Index Terms- Mining, Orinoco Mining Arc, River Pollution, Extractivism, Alternatives to Extractivism, Amazon, Latin America,  

Conservation of Biodiversity, Environmental Rights, Artisanal/illegal extraction, Water management, National Parks, Forest Reserves. 

 

I. INTRODUCTION 

The Bolivarian Republic of Venezuela’s economy during the last decades has been based on the exploitation of oil. Venezuela has 

25,5% of the proven oil reserves worldwide, this is 302,81 billion barrels, which makes it the largest oil reserve in the world (OPEC, 

2019). However, the supply of oil was affected after the year 2002 strike due to lack of the annual investments required in exploration 

and exploitation in the oil industry, in the middle of a severe social, political and economic crisis in the country. Venezuelan GDP   

presented a reduction since year 2015, from 560,89 million dollars to 315, 40 million dollars on 2018 (BCV, 2019).  

On February 24th 2016, the National Executive published in Official Gazette No. 40,855, and Decree No. 2,248, the creation of the 

"National Strategic Development Zone Orinoco Mining Arc". The creation of this Strategic development zone is part of the Mining 

Engine, which is one of the fifteen engines that comprises the Bolivarian economic agenda in the way of the economic development of 

the Country, in the exploitation of the potential of the mineral resources that the country possesses as a key opportunity to contribute to 

the productive and social economic development of the nation, to emerge from the oil-rentier and achieve a diversified and integral 

productive system, following the fall in oil barrel prices and the decline of the oil production of Venezuela on 2015 (Martiz, 2019).  

Mining is an economic activity necessary to supply raw materials to the different Socio-productive chains of the country. Among the 
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minerals present in the area are: gold, iron, diamond, and coltan, which exists only in seven countries of the world and is used in the 

manufacture of electronic devices such as cell phones, computers, satellites, televisions, and music players.  

Under the regulation and control of the State, the OMA project seeks to bring some 135 companies from around the world to invest in 

a territory of over 111.843,70 square kilometers. (Km2) This “Strategic Development Zone,” covers around 12% of the national BR 

Venezuela territory. This Area is bigger than 19 American Countries and 17 European Countries (PROVEA, 2016). From a Regional 

description, this Zone occupies 46% of the Bolivar state, a large part of 10 of the 11 municipalities of the state, entity that concentrates 

the largest territorial proportion of the country, in contrast to one of the lowest population densities.  

The area destined for this project covers tropical rainforests of the Venezuelan Amazon rainforest, the world's largest remaining tropical 

rainforest, furthermore, large extensions of fragile soils, an extraordinary biodiversity, and strategic sources of water, it is home to the 

largest water and forest reserves in the country: Venezuelan Guayana, which constitutes the upper reaches of the Guiana shield. In 

addition to the environmental implications on the delicate ecosystems of the region, the OMA project has large-scale effects from the 

socio-economic point of view for the inhabitants of the zone.  Furthermore, Bolivar State has an enormous eco touristic potential, such 

a varied of national parks and natural monuments which represents a great stimulus to visit their places.  The indigenous people of this 

region, who belong to the Caribe; Yanomami and Saliva tribe, will have to seriously alter their way of life and economic sustenance, 

where the mining operations proposed by the Decree go ahead. 

The available literature, which has been synthesized within this paper, is primarily focused upon the great debates, controversies and 

confrontations generated by the creation of the OMA involving different actors and sectors of the national life. The analysis of 

environmental conflicts in Venezuela dates from 1980; the environmental aspect focuses on pointing out the consequences 

environmentally negative liberalized regimes adopted by the governments of the countries of Latin America and the Caribbean, as an 

indispensable measure to "competitively" insert themselves into the "global market". In the territory, there are long-standing conflicts, 

product of illegal mining, where trade unions, mafias, merchants, traffickers, irregular armed groups, military, and government officials 

control mining activity. Environmentalists, university experts, and Indigenous communities don’t think that the proposal to regularize 

activities in the area by opening it to multinational mining corporations would drive illegal miners away. Furthermore, environmentalists 

denounce the lack of environmental impact assessment required by the current legal order for the development of this project. 

Worldwide, mining is considered a cause of forest environmental destruction. Some of the impacts are direct, while others are indirect. 

Open pit mines completely transform the environment in the specific localities affected (Fearnside, 1990). Mining activity is rapidly 

increasing as an agent of environmental destruction in Amazonia.  among its negative environmental impacts it is possible to quote; 

increased deforestation, loss of biodiversity, deterioration of water quality from surface runoff and river course, soil elimination and 

contamination, incorporation of pollutants, mainly heavy metals in the neighboring communities. This paper examines the literature 

about the Environmental implications of the OMA, without considering health; social, economic, political and cultural implications of 

the OMA. In this sense, literature is summarized from four scenarios: (i) OMA Institutional Framework; (ii) OMA legal Framework; 

(iii) OMA Environmental Impacts (iv) OMA Policies for Sustainable development. 

II. ORINOCO MINING ARC PROJECT AREA  

 

Venezuelan Guiana is the territory covered by the states of Amazonas, Bolívar and Delta Amacuro and covers an area of 458,345 km2 

(Padilla, 2006). The Guiana Shield is a very old geological formation (Precambrian) that extends through 5 countries in the north of 

South America. In the BR Venezuela, it covers the region south of the Orinoco River (45% of the national territory). The history and 

geological characteristics of this extension in the national territory have equally influenced the presence of a high diversity of mineral 

resources such as gold, diamond, iron and bauxite, Indigenous have boosted mining activity for centuries: gold and diOMAnd mining, 

has been developed more locally and handcrafted, while iron and bauxite mining has been developed on large and industrial scale 

(Explora, 2018). In general, the soils of Venezuelan Guiana are very poor in nutrients, due to the antiquity of the parental material and 

to repeated processes of washing, erosion, transport and deposition. Several authors (Lozada, 2017； Gold, 2003) explain that these 

characteristics generate fragility to ecosystems; some of them take many years in recovering its conditions naturally originals after a 

disturbance, or require restoration work to achieve some plant cover. 

The Orinoco Mining Belt is located south of the Orinoco River, in the northern part of the Bolivar state, Bolivarian Republic of 

Venezuela. It has a total area of 111 843.70 km2.  According to the Ministry of People’s Power for Ecological Mining Development, 
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the activities of exploration and exploitation are being carried out in just 5%, of that surface (MPPDME, 2018). According to this 

Ministry, once the exploration stage is completed, it is estimated that mineral exploitation will be carried out only in 1.5% of the Mining 

Arc.  

It should be noted that the OMA is internally organized in four (4) areas for the purpose of development and administrative organization, 

and it is subdivided into smaller units according to the strategic minerals located in their subsoil. Gold, coltan, iron, and diamond are 

the most important of those minerals (Rosales, 2017).  First Area named “Juana la Avanzadora” which surface area is 24,680.11 km2, 

located on the westernmost area, with the Cuchivero River as its eastern border, it mostly exploitation of Granite; Bauxite; Coltan, Rare 

Earth Minerals and diamond.  Second Area named “Manuelita Saenz”, which surface area is 17,246.16 km2; between the Cuchivero 

and Aro rivers, exploitation of Iron, Gold and diamond. Third Area named “Juana Hipolita”, surface area is 29,730.37 km2; between 

the Aro river and the eastern limit of the Arco Minero, exploitation of iron; granite; quartz; bauxite and gold. Fourth Area “Josefa 

Camejo”; this area adds to the Arco Minero the Imataca Forest Reserve. Fourth Area surface area is 40,149.69 km2, mostly holds Gold; 

Bauxite; Copper; Kaolin and Dolomite.  

The National government has placed more emphasis on Gold exploitation. According to the Minister of Petroleum and Mining and 

President of PDVSA, it is estimated that the gold reserves in the area would be 7,000 tons, which at current prices would represent about 

280,000 million dollars. Regarding mineralized regions with primary gold, the area of El Callao occupies a preponderant place. This 

area has recently been designated as the most violent in Venezuela, with a homicide rate that in 2017 grew more than 800 percent over 

the previous year (Blanco & Agudo, 2018). According to Rosales (2019), Las Cristinas and Las Brisas gold mines, located within the 

OMA, represent some of the most promising gold mines in Venezuela and in the whole of South America. Several authors (Lozada, 

2017; Yerena, 2011) express this region has been the center of gold production since the Colonial era, in the 18th century (1842).  In 

table one, Venezuela Mineral International legal certification is represented.  

Table 1.  

Venezuela Mineral International Legal Certification   

Mineral Ton Million € 

Gold 262.928.472 94.000 

Bauxite 321.350.000 14.000 

Nickel   28.927.980 284.000  

Iron 14.678.000.000 717.000 

Phosphate 7.400.000 666  

Feldspar 4.770.629 281 

 

Diamond  1020 million carats  136.000 

Source:  Modified from:  MPPDME (2018) 

 

Figure 1  

Orinoco Mining Arc Project site  
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Source:  Behm, (2016) 

II. RESEARCH DATA AND FINDINGS  

 

Qualitative and Qualitative data were collected from online resources, an initial literature review was performed following the 

framework proposed by Odell, et al., (2018) capturing the main relationships of concern in the literature, getting the patterns that emerge 

from this review. This forms the foundation of a broader and more detailed analysis of existing academic and policy literature.  Fourty 

four (44) publications were sourced, including peer-reviewed articles, policy papers, scientific reports, official publications, research 

articles on scientific journals, university educational institutions and symposium declarations. Their content was synthesized using the 

thematic analysis method to address the raised issue. Four key themes were identified: (i) OMA Institutional Framework; (ii) OMA 

legal Framework; (iii) OMA Environmental Impacts (iv) OMA Policies for Sustainable development. 

(i)  Orinoco Mining Arc Institutional Framework   

The Venezuelan mining industry is underdeveloped, if compares with the levels of industrialization of other Latin American countries. 

The mining legislation that governs and administers it is national for metallic minerals, and state (local) for most minerals non-metallic 

varying from state to state (Martiz, 2019). On year 2015, in Gazette N ° 40.634, of the Presidential Decree 1.701 Apr 7th, the Ministry 

of Environment and Natural Resources was eliminated, this produced reaction within diverse sectors of civil society asking to reverse 

the decree and warning of the consequences for the conservation of the environment, the climate and the sustainable management of the 

country natural resources (PROVEA, 2016). After this fact, Ministry of Eco socialism and Water (MINEA) was created.  One year later, 

on June 9th, 2016, the Ministry of People’s Power for Ecological Mining Development (In spanish MPPDME) was created by 

Presidential Decree No. 2350, published in the Official Gazette No. 40 922; in order to establish a governing entity on mining matters 

in Venezuela. which would work in parallel with the Ministry of Eco socialism and Waters (MINEA). About this Ministry, Lozada 

(2017) maintain that mining cannot be ecological because it can generate very serious environmental impacts that, although they may 

have control measures, prevent restitution of the ecosystem to its original condition, or the recovery of that state, would imply a span 

that exceeds of one generation.  

Martiz, (2019) explains the role of the State and the Institutional framework and how the implementation of state, mixed and military 

companies has led to Mining Sector to a situation of disorder and confusion, unprecedented in the country. The Government has focused 

gold and diamond mining at the OMA in Small Mining or Artisanal Mining which estimating some 40,000 miners to execute it. With 

small miners operation, gold production has raised at 8.5 tons in 2017, as well as 2,000 carats of diamond and 9.1 tons of gold in 2018 

first semester entering the Venezuela Central Bank. About the Small scale and illegal mining activities, Rosales (2019) explains the lack 

of institutional capacity to control it and long-term bias towards Artisanal scale mining (ASM) activities contribute to precarious work 

as well as unsafe and potentially exploitative conditions of irregular miners. Surface mining is the dominant method of mining used by 

small-scale mining artisans due to its cost effectiveness, low capital intensity and minimal technical skill requirement (Mensah et al., 

2015). MPPDME (2017) explains the mining sector has had weaknesses in the management of the implementation of the plans for 

guidance and support for small mining. According to Siegel and Veiga (as cited from Rosales, 2019), formalization in this context refers 

to creating provisions in state legislation that can incorporate ASM, allowing for proper regulation which can allow for mitigation of 

environmental and health impacts of the activity.  Even when the participation of the Bolivarian National Armed Force is preponderant 

in the issue of the OMA institutionalism such as nowadays they are the responsible for safeguarding, protecting and maintaining harmony 

in the sector. 

In terms of Industrial mining in the OMA, in two years since the creation of the OMA, senior officials stress that despite the interest 

shown by companies, the government has signed agreements with local mining organizations (interviews with Victor Cano, 2018; and 

Franklin Ramirez, 2019).  In none of the cases where they have been signed compromise letters or where enterprises have been 

consolidated mixed enterprises and signed contracts for the exploration and exploitation, there is no information of content, at present 

date, it is impossible to have access to this information, it is not published in any state, or media portal of communication, conditions 

and details of these negotiations which are unknown to the general public (PROVEA, 2016). Nevertheless, Barreto (2018) explains 16 

companies have formalized agreements and four joint ventures have been created, of which only one has a visible presence in the eastern 

part of the Orinoco Mining Arc.  The formation of joint ventures is carried out through an association between the Bolivarian Republic 

of Venezuela through the Venezuelan Mining Corporation (CVM), with other public or private organizations, national or international, 
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in which the Venezuelan State has a participation between 55% and 20% of the share capital and the private participation is between 

45% and 80% (MPPDME, 2018).  The State grants the joint venture the right to explore, extract and process the minerals, through the 

Ministry of People’s Power for Ecological Mining Development.  

 

Table 2 

Private National and International companies involved in The Orinoco Mining Arc  

Company Date  Country Mineral 

Gold Reserve Feb 24th 2016 Canada and Venezuela Gold 

CAMC Engineering Co. Feb 24th 2016 China Coltan Area 1 

Afiridiam Feb 24th 2016 Congo Diamonds, gold and Coltan  

Barrick Gold Int. Corp. Aug 26th 2016 Canada and Venezuela Gold and copper 

Yankuang Group Feb 24th 2016 China Gold  Area 4 

Faox Corp Aug 5th 2016 Venezuela Coltan 

Energold Drilling Corp Minerals Aug 5th 2016 Canada services 

Bedeschi Aug 26th 2016 Italy steel 

Guaniamo Mining Company Aug 5th 2016 USA Diamonds 

Source: Modified from https://aguayvidanoalamina.blogspot.com/2016/09/ 

 

(ii)   Orinoco Mining Arc Legal Framework  

 

By establishing regulations, the Venezuelan government has played an integral role in shaping and designing corporate environmental 

policies and management practices in within the mining sector, it is important to outline the stringency of the Venezuelan regulatory 

environment, and its impact on mining sustainable development in the country. The Current legal framework regulating mining activity 

in the BR Venezuela is structured as follow: The National Constitution of the Bolivarian Republic of Venezuela (CRBV); Organic Laws, 

Special Constitutional Laws; Presidential Decrees; Ministerial resolutions and Central Bank resolutions. Legal Framework of Orinoco 

Mining Arc is presented by the Ministry of People’s Power for Ecological Mining Development, and represented in Table 3.  Most of 

the activities developed in the OMA has been protected by the enactment of multiple decrees and Official Gazettes (G.O.) most of them, 

within the framework of the State of Exception and Economic Emergency granted by the Supreme Court of Justice in the year 2015.  

 In terms of Environmental legal framework, the National Constitution of the Bolivarian Republic of Venezuela (CRBV), Article 12 

stablishes: “Mining and hydrocarbon deposits, any whatever its nature, existing in the national territory, under the bed of the territorial 

sea, in the exclusive economic zone and on the continental shelf, belong to the Republic, are goods in the public domain and, therefore, 

inalienable and imprescriptible”. Furthermore, on Chapter IX (CRBV) “Environmental Rights” Articles 127, 128 and 129, where 

environmental and socio-cultural studies are established in which environmental threats are detected to be potentially affected; as well 

as the communities that live in it.  Article 129 CRBV establishes that any activity capable of degrading the environment must be 

accompanied by an environmental and sociocultural impact assessment. Likewise, in Decree 1257, dated March 13, 1996, on the Norms 

on Environmental Evaluation of Susceptible Activities to Degrade the Environment, the procedures on which the study will be carried 

out are established (MPPDME, 2017). This decree places mining and hydrocarbons in a separate item. According to PROVEA (2016), 

during the 159th session of the Inter-American Commission on Human Rights (IACHR), held on December 7th, 2016 in Panama City, 

in the context of the OMA, the Venezuelan State acknowledged that it has no still carried out the environmental impact study ordered 

by the National Constitution. In the same way, PROVEA, (2016) manifests there is no information in the public in any  institution of 

the state or public that show the existence of' environmental impact assessment  for OMA implementation.  

Furthermore, according to the Organic Environment Law and the Criminal Law on the Environment, refers to the need to carry out the 

environmental and sociocultural impact studies in all activities capable of degrading the environment, necessary to grant the 

corresponding permits. Convention 169 of the ILO, provides for prior, free and informed consultation of indigenous peoples when taking 

advantage of natural resources in indigenous habitats. 

Several National Plans have been launched in the regulations of the Orinoco Ming Arc, the most recent, announced on 2019, when the 

President of the Republic announced the creation of the Mining Sector Plan 2019-2025, which includes an investment and technology 

plan to convert Venezuela into a mining power. On the basis of alliances with national and international companies and with which it is 

intended to generate revenues to the Republic for at least 33 billion euros, thanks to the exploration and exploitation of 13 minerals, 
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including gold, diamond, nickel, bauxite, feldspar, phosphate, iron , among others, allowing the relief of the Venezuelan economy 

(Reyes, 2019). The National Mining Sector Plan 2019-2025 aims to produce 80 tons of gold per year. With this National Plan, the 

Government has set a goal to recover 100 percent of the country's mining companies, for which they will be formed 50 medium and 

large mining alliances (MPPC, 2019). A deepening of rentism and extractivism has also been pointed out in the protests, now with a 

greater incidence of transnational mining corporations. According to Lander (2016) and Arsel, et al, (2016) the OMA decree express a 

strategic decision to deepen extractives and accentuate logic rentier. 

Table 3 

Legal framework of Strategic Minerals in Venezuela  

 

Instrument Issue Date Implication 

Organic Law.  

Official gazette 6210. 

Dec 30 th. 2015 It is reserved to the State the activities of exploitation 

of gold and other strategic minerals 

 

National decree  

No. 2412 

 

Aug 5th 2016 

the use, possession, storage and transport of mercury 

is prohibited 

Coltan, gold, silver are declared as strategic elements 

for exploration and extraction. 

National decree  

No. 2781 

March 27 th. 2017 Diamond is declared as strategic elements for 

exploration and extraction. 

National decree  

No 2782 

March 27 th. 2017 Copper is declared as strategic element for 

exploration and extraction. 
National decree 

 No 2783 

March 27 th. 2017 Silver is declared as strategic elements for 

exploration and extraction. 
National decree 

 No 3188 

Dec 6th 2017 23 areas in Bolivar State are declared for mining 

and eco socialist use.  

Source: Modified from MPPDME, 2018 

 

(iii) Orinoco Mining Arc Environmental Impacts  

 

Carrere (2004) explains, mining activities include various stages, each of which entails particular environmental impacts. In a broad 

sense, these stages would be: Exploration and exploration of deposits, Development and preparation of mines, Exploitation of mines, 

and Treatment of minerals obtained in respective facilities with the aim of obtaining marketable products. In the exploration phase, some 

of the activities with Environmental impacts are the preparation of access roads; topographic and geological mappings; assembly of 

camps and facilities; auxiliary; geophysical work; hydrogeological research; trenching and reconnaissance wells sampling. During the 

exploitation phase, the impacts that occur are depending on the method used. Many Authors explain the environmental impacts generated 

by mining activities, the classification of these impacts responds to different criteria, where, Biotic and Abiotic Medium affectation is 

one of them. Direct and indirect impacts is the second one.  Regarding, mining environmental impacts, Gold (2003) explains, the forest 

and mining use impacts on soils, hydrography, microclimate, vegetation, fauna, human communities and biological diversity in general; 

medicinal plants are among the resources most valuable in the forest. 

 

Table 4 

Associated Environmental Impacts to the exploitation of the OMA 

Abiotic Medium 

1 Erosion and / or destruction of soils. 

2 Deviations, elimination and obstruction of water courses  (Hydrography) 

3 Increase in sediment load in surface waters. 

 

4 Pollution, derived from the small scale mining, which will be stimulated by the OMA project. 

5 Soil and water pollution for solid and liquid waste, dangerous and non-dangerous: Black 

waters, Fuels, oils, Mercury and Cyanide. 
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Source: Modified 

from: Garcia, 2018 

 

Deforestation. Climate Change Affectation  

The Mining Belt includes approximately 20% (68,737 km2) of all forested areas south of the Orinoco (350,670 km2); forests cover 64% 

of its surface. It is estimated that, together with oil exploration, mining threatens 38% of the last extensions of primary forests in the 

world (Carrere, 2004). In this area deforestation has increased exponentially in the 2000-2015 period, partly because of the intensification 

of human activities north of the Bolivar state, a mining focus of gold, diamond, iron and coltan, among other metals and minerals. A 

large part of these activities are directly or indirectly related to the increase in practices of informal gold mining, which affect protected 

areas and indigenous territories (LACA, 2018).  An analysis of Landsat images carried out by NASA estimates in 1.058 square 

kilometers, the extension of deforested forests in the mining municipalities of the Bolivar State between 2001 and 2014. (Barreto, 2018) 

These facts represent a contribution to the aggravation of the problem of climate change, given that deforestation of the forests of this 

region simultaneously implies an increase in the emanation of greenhouse gases and a reduction in the capacity of said forests to absorb 

and retain these gases.  Venezuela’s contribution to climate change belongs to deforestation on 20% (Explora, 2018). In forest areas, the 

only deforestation of the soils with the consequent elimination of vegetation, more vast in the case of open pit mines, has short, medium 

and long term impacts.  Explora (2018) reported the loss of forest mass in Cuyuní river basins and lower Caroní river basin, located in 

these areas, for the period 2000- 2013 represents 50% of all forest mass loss in time.  

Deforestation not only affects the habitat of hundreds of endemic species (many brought to extinction), but the maintenance of a constant 

flow of water from forests to other ecosystems and urban centers. The deforestation of the primary forests causes a fast and fluid runoff 

of the waters coming from the rains, aggravating the floods in the periods of rain because the soil cannot contain water as it does in the 

presence of forested masses (Carrere, 2004). Fearnside, (1990), reported that environmental destruction in Amazonia takes many forms, 

such as deforestation, loss of animal and plant populations from the remaining forest, disturbance and pollution from mining, flooding 

by hydroelectric dams, and elimination of tribal peoples and their cultures. Indirect effects of mining promise to be even greater than 

most direct effects. Roads built to the mining areas bring in population, with subsequent deforestation (Fearnside, 1990).  

6 Eutrophication of water bodies 

 

7 Superficial Watershed involvement of strategic importance for the country like the Caroní 

River Basin and Caura River Basin. 

8 Alteration of the topography 

9 Destruction of scenic resources. 

10 Discharge of acid drains to water and soil courses, coming from the "tails", lagoons,  

11 Risk of breaking dams with contaminated sludge (mercury, cyanide) in the case of large open 

pit mining and its consequences on water resources, soil, wildlife. 

Biotic Medium  

1 Deforestation and the habitat affectation of wildlife, hydrological cycle and the process of CO2 

sequestration, of vital importance to mitigate climate change and global warming. 

2 Loss of resources from biodiversity 

 

3 Destruction and / or habitat fragmentation 

4 Wildlife Migration. Decrease in wildlife populations 

 

5 Affectation of ABRAE, in National parks Natural Monuments and Forest Reserves. 

 

6 Impacts on the Orinoco delta, as last receiving ecosystem of sediments and contaminants. 

7 Wildfire occurrence of vegetation 

8 Toxicity to aquatic organisms (plankton) and ichthyofaunal involvement: turbidity of the 

waters, death of fish high content of suspended solids and by dangerous pollutants. 
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Mining tools and practices in OMA   

 

The installed companies in the OMA are developing the activity in three scales: Great mining, medium mining and small mining. 

Hazardous chemicals used in different phases of metal processing, such as cyanide, concentrated acids, and alkaline compounds, while 

supposedly controlled, are current currency ending, in one way or another, in the system of the sewer system. Social and Environmental 

collateral impacts collateral that affect surrounding ecosystems, particularly aggravated forests and people (Carrere, 2004).  Potential 

damages, which include everything from heavy metal contamination, through acid mine drainage (AMD), through pollution from 

noxious gases, to soil erosion, can be enormous if effective management tools and equipment are not in place (Hilson, 2000).  Opencast 

mining technologies are being developed in gold mines such as Las Cristinas, the technique that has been proposed involves a 

conventional processing circuit of gravitational concentration and carbon leaching which includes the use of cyanide.  

Rivers Silt Load  

Large rivers and extensive areas of dense vegetation are the hallmarks of the Amazon region. In the foreground the Macagua dam: 

together with another Three: Guri, Caruachi, and Tocoma, also along the Caroní River which  provides the  most important freshwater 

reserves of the country  and  generating  of  60%  of  the  hydro power that  feeds  the  dam of  Guri  and  the  hydroelectric  complex 

(PROVEA, 2016). Gold mining contributes greatly to the silt load of rivers. Much of the mining is done in river beds, either by dredging 

alluvium from the river bottom or by panning it from the banks. The river water is often a milky color from the silt load far below the 

mining sites themselves. As with other minerals, roadbuilding spurred by gold strikes sets in motion the process of invasion and 

deforestation of the affected areas (Fearnside, 1990).  

 

Impacts on Areas under special administration  

The surface of the Bolivar state is almost entirely under legal figures of special administration, covering  22.5% of the area of the region 

(Explora, 2018) from here the importance of the Bolivar state for the country (INE, 2011).  In this state, 7 million 262 thousand 358 

hectares are Areas under regime of' special administration (ABRAE in Spanish) given its wide and incalculable biodiversity in forests, 

jungles, including the Imataca Forest Reserve,  La  Paragua  and  El  Caura  with  5 million  134 thousand  hectares,  natural  monuments  

as  the  case  of  Guanay  decreed  on year 1991  and  basins  that  are  protected equally  by  environmental  laws  and  international 

agreements as  the  Caroní  Basin  of  96  thousand square kilometers. In the BR Venezuela, there are eight main types of Natural Areas 

under Special Administration defined as: national parks, natural monuments, protected zones, woodlands, forest reserves, biosphere 

reserves, wildlife refuges and protected watersheds. Depending on their productive and recreational functions, most of these ABRAE 

would be directly affected by the OMA.  

Orinoco watershed Affectation  

The watersheds of the Guiana Shield contribute to the hydrological cycle, climate regulation and to maintain the flow of the Orinoco 

River. Forests and other natural plant communities that encompass these river basins constitute a source of oxygen and clean air for 

Venezuelan. The Orinoco basin is a binational basin, with an extension of 1,080,000 square kilometers. Of this 30% belongs to Colombia 

and 70% to Venezuela. It draws on the contribution of more than 2,500 rivers and streams, born in Colombia, has a length of 2,140 

kilometers, it is the third river in the world in terms of discharge (Explora, 2018). According to AAAV, (2016), more than 40% of the 

Orinoco River tax basin is located in the territory covered by the Orinoco Mining Arc. Half of the watersheds that make up the southern 

Orinoco partially overlap with the areas of the OMA, which, aside from the Orinoco itself, is dominated by three large watersheds: the 

Caura (Area 2), Caroní (Area 3) and Cuyuní (Area 4), where Las Claritas gold mine is located (Lozada, 2017). The OMA polygon 

includes the mouth of the Apure and Zuata rivers over the Orinoco River and the basins of the Chorro Macho, Aro, Ariza, Mato, Tacoto, 

Caura, Cuchivero, Cuchiverito, Guaniamo, suapure and Parguaza Rivers. These rivers define the boundaries of Areas 1, 2 and 3 of the 

OMA, and the northwest boundaries of the Sierra de Maigualida Natural Monument and just 5 kilometers from the Cerro de Guanay 

Natural Monument, declared both national monuments, according to Decree No. 1.233 of November 2nd 1990, published in the Official 

Extraordinary Gazette No. 4,250 of January 18th 1991.  

The country’s most important river systems are protected under a Special Administration Regime, of this hydrographic basins, the most 

intervened depending on the proportion of territory affected, would be the Caroní (20.3%), Caura (18.7%) and Cuyuní (10%). within 
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the effects on the hydrographic basins, the most direct is the contamination of rivers, lagoons, reservoirs and aquifers by the discharge 

of water with mercury and even arsenic (Explora, 2018). Gutman (2019), reported mining activity in the Orinoco River basin is causing 

deforestation, soil erosion and water pollution, which has direct consequences on biodiversity and ecosystem services. 

All natural systems are interconnected, particularly aquatic ones. All activities that occur in the basins and throughout of the Orinoco 

riverbed, it will eventually affect the ecosystems found in the Delta and the zone of influence of its pen, such as marine-coastal 

ecosystems (Explora, 2018). The use of mercury, cyanide and other heavily polluting substances is affecting water courses in the Orinoco 

river basin and through it is a potential source of pollution for the Caribbean Sea.  Furthermore, Villamizar et al., (2016) explains all 

sediments and chemicals produced by mining, would flow into the Atlantic Ocean and the Caribbean sea through the Orinoco Delta, 

which will cause important implications in other coastal and oceanic marine ecosystems, inside and outside Venezuela borders, reaching 

the region of the South Caribbean (not only venezuelan coast and oceanic islands but could reach the Netherlands Antilles) and the 

Eastern Caribbean (from the Lesser Antilles to Puerto Rico).  

 

Caroni Watershed Affectation  

The Caroní basin provides the most important freshwater reserves in the nation. This watershed supplies hydroelectric complex (Guri, 

Macagua and Caruachi) that generate 70% of the consumed energy in the country, an average of 46,650 gigawatt-hours/year for the 

Venezuelan electricity market, playing a fundamental role in the economic and social development of Venezuela (CVG, 2004). 

Furthermore, Caroni is a tributary river of Orinoco watershed, as it was said before it is equally important to note that everything that 

reaches the Orinoco River will affect the quality of the waters and species of the Caribbean Sea and the Atlantic. Due to the recent 

expansion of the Caroni Hydro Electrical Dam Complex, concessions for dredging operations have not been granted in the Caroni River. 

Nevertheless, illegal dredging operations have been reported in the middle Caroni River (Sandoval et al., 2006). 

 

Figure 2  

Orinoco Mining Arc Watershed Affectation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Source: Behm, (2016) 
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Imataca Forest Reserve Affectation: 

The Imataca Forest Reserve is located within Area 4 OMA, between the 6º 00´and 8º30` North latitude and 59º50` and 62º10` West 

longitude it was created in January 1963 as an area destined to the permanent production of wood. Occupies an area of 32.032,5 square 

kilometers (3,200,000 ha). Located east of the Venezuelan Guiana, covers part of the Municipalities Piar, Roscio and Siphones of the 

Bolívar State and Casacoima and Antonio Diaz of the Delta Amacuro State; their boundaries are made up of the Orinoco River to the 

north; the edge of the National Park Canaima to the south; the Essequibo Territory (currently zone in claim by Venezuela) to the east 

and to the west, by an irregular line that runs almost parallel to the Tribal 10, which is the road axis that connects Guayana city with 

Tumeremo, passes through El Dorado and arrives at the border with Brazil in Santa Elena de Uairen (Padilla, 2006).          

On 1997, the Ministry of Environment issued Decree 1850 to determine the territorial planning of this reserve, allowing mining in some 

sectors, this decree tried to solve a difficult situation with thousands of illegal miners and with private companies that the State (Ministry 

of Energy and Mines and Venezuelan Corporation of Guayana) had invited for the realization of the initial work of prospecting and 

exploration. The ban on mining in Imataca is not considered very realistic, since this activity has been developed for more than 100 

years, it is dispersed in more than 3,200,000 ha of high and dense jungle, and its strict protection by operation is almost impossible by 

the Armed Forces (Lozada & Arends, 2000).  The environmental services provided by the Imataca Forest Reserve are described: 

biological diversity, relevance in soil and water protection, capacity as a regulator of gases and climate, and imposing scenic beauties. 

Based on the relevance of this reserve for the regulation of regional and global climate, proposals have been submitted to declare a large 

part of the Imataca Forest Reserve as Imataca National Park, Imataca Biosphere Reserve or a more restrictive figure that allows to 

preserve and preserve those valuable ecosystems (Gold, 2003). 

Lozada & Arends, (2000), describes the types of mining developed in Imataca and their environmental impacts during exploration and 

exploitation phases, furthermore reports the main impact of mining in Imataca Forest reserve is mercury pollution. Mercury pollution is 

rapidly becoming a public health crisis in Amazonia. Use of mercury to amalgamate the fine gold particles in the extraction process 

(Fearnside, 1990), mercury is used by small and medium miners to separate the gold from the sand (ground or ground stone) and, in the 

process, a part of that metal evaporates or goes to water and soil. Carrero, (2004) explains that the OMA represents a frontal legalization 

of mining, enabling prospecting, exploration, exploitation, processing, transformation and transport of metallic and non-metallic 

minerals, in an area that due to its high ecological fragility, acidity of its soils, and its very low capacity for regeneration once intervened 

is in the category of “forests in danger of disappearing”.  Mansutti-Rodriguez, (2000) adds that the north of Imataca Forest reserve, 

together with the northern sector of the Caura Forest Reserve are considered by the Joint Research Center of European Commission as 

hot spots of deforestation in the humid tropics. 

Furthermore, reported Artisanal Gold mining practices in La Draga Gorge (in Spanish), in the Imataca Forest Reserve have reported to 

generate large amount of sediments that drastically clog the hydrographic network where the deliberate obstruction of the springs causes 

the death of surrounding forests by permanent waterlogging (Montes, 2016). Finally,   Lozada & Arends (2000), emphasizes that this 

forest reserve does not belong to the Caroní River Basin, which has been widely manipulated by public opinion. 

El Caura Forest Reserve Affectation  

Within the territory that the project of the Orinoco Mining Arch, there are 6,296 km² of the El Caura Forest Reserve, which was 

considered until the end of the last century as the basin hydrographic more pristine (intact) and possibly the largest in the tropics (Explora, 

2018) 

Canaima National Park National affectation  

The four national parks in the Venezuelan Amazon cover an area of approximately 57.190 square kilometers. All were established by 

different presidential decrees and now belong to an administrative unit of the National Parks Institute (INPARQUES in Spanish) called 

the South National Parks Sub system. Canaima is the second largest national park of the 43 that exist in Venezuela. It occupies an area 

of 30,000 square kilometers. Created in 1962 and declared a World Heritage Site by UNESCO in 1994. Canaima National Park, is an 

important tourist destination, so it serves as a basis for the development of economic activities of local communities. This National Park 
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is a wildlife refuge of the Arrau Turtle and Orinoco delta Biosphere Reserve (Explora, 2018).   The 2015 Annual Report of the Office 

of the Comptroller General of the Republic recorded the results of the inspection carried out on 14 May 2014 in the Indigenous 

Community of Campo Alegre (coordinates N 04° 45' 80" and W 61° l2' 00"), located in the eastern sector of the Canaima National Park: 

"... the practice of mining activity was evident in the vicinity of the Kukenan River, carried out with the use of petrol pump equipment 

and conveyor belts for the extraction of gold (...) pollution damage to the main water source of Bolivar state and part of Venezuela's 

territory, as well as the ecosystem of Canaima National Park".  

 

Natural monuments Affectation 

Natural monuments are generally intended to provide protection to small areas containing special or unique natural features of very high 

conservational value, such as caves, waterfalls, and isolated mountains. There are currently 29 natural monuments in the Venezuelan 

Guayana including 17 in the Bolivar State, but none of them yet have management plans prepared by INPARQUES, the government 

agency responsible for their supervision. About Biosphere reserves, the use of this legal figure  in the conservation policy of Venezuela 

is very recent. The ‘Alto Orinoco-Casiquiare’ Biosphere Reserve was one of the first two biosphere reserves created by presidential 

decree in June 1991. Both were designed to offer protection to two important Amerindian groups and their traditional homelands, one 

at the mouth of the Orinoco River in Estado Delta Amacuro, the other at its headwaters in Amazonas State. 

 

Figure 3 

Orinoco Mining Arc Protected Areas 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Behm, (2016) 

 

 

 

Biodiversity resource loss 

 

Yranzo (2016),  about fauna threatened by the OMA project, characterized BR Venezuela as a megadiverse country given the great 

variety of species found in it, considered 6th country in Latin America with greater variety of life and 10th worldwide,  the fourth largest 

country in the world number of amphibian species, the sixth in birds, the eighth in mammals and ninth in reptiles: 386 species of 

mammals; 1463 bird species, 377 reptile species, 640 species of amphibian, 1860 species of fish, 15,636 plant species (Explora, 2018), 

indicating the area that presents the greatest diversity of fauna is that where the Orinoco Mining Arc is located, which would be severely 

affected by the proposed mining exploitation.  In this regard, according to the Red Book of Venezuelan Fauna, 23 species of mammals 
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that inhabit this region are threatened with extinction. Species like the Orinoco manatee (Trichechus manatus), the giant armadillo 

(Priodontes maximus), the major sucker bat (Thyroptera lavali) and the southern spider monkey (Ateles belzebuth) are almost exclusive 

inhabitants of the Amazon and Venezuelan Guiana, where the main threat is habitat loss (Explora, 2018). Furthermore, LACA (2018) 

reported there is evidence of these toxins bioaccumulation in fish and shellfish sampled kilometers away from the nearest mine in the 

catchment area of the river Orinoco pen. 

(iv) Policies for sustainable development 

Sustainable development is a term introduced in 1987, when the World Commission on Environment and Development (WCED), 

published a report entitled “Our common future”. This document also known as the “Brundtland Report” is often cited for its definition 

of sustainable development: “Development that meets the needs of the present without compromising the ability of future generations 

to meet their own needs.”  Three fundamental components to sustainable development are described: environmental protection, 

economic growth and social equity. Mining has a commitment priority with sustainable development, in its three dimensions: 

Environmental, social and economic. 

About Mining and sustainable development, Hilson (2000) explains since a wide range of natural, cultural, and socioeconomic resources 

can be potentially negatively impacted by mining activity, there are a great number of opportunities for individual mines to contribute 

to sustainable development, although in ways that much of the literature fails to identify, by preventing significant environmental 

problems, adopting proactive environmental standards, and encouraging improved performance, the mining industry can contribute 

greatly to sustainable development. Considering the importance of economic development of the country, the concept of sustainable 

development focused attention on finding strategies to promote economic and social advancement in ways that avoid environmental 

degradation. Experts have attempted to outline how sustainable development applies to mining activities and mineral-based economies.   

 

MPPDEM (2018) states that the mission of the ministry is to guarantee the sovereignty of the Venezuelan State over the responsible, 

efficient and sustainable use of non-renewable mineral resources, with minimal impact on the environment and its biological diversity, 

thanks to the efficient use of science and technology, with balanced participation of all the actors linked to mining activity 

The Venezuelan government has taken concrete steps to address some of the problems on how mining activity should be ordered to 

contribute to sustainable development. Environmental responsibility has been set by the government by several measures and actions 

considered in the National Regulations which include: (i) Remediation and recovery of areas degraded by irresponsible mining with the 

support of research institutes in Venezuela and other countries; (ii) Fulfilling of environmental laws and prohibition on the use of 

mercury, as one of the metals susceptible to causing greater environmental damage and risk to the human health and other organisms. 

Research lines are being developed on techniques of remediation and recovery of areas degraded by the liabilities of the irresponsible 

inherited mining, ranging from bioremediation to the subsequent use that must have the areas once recovered (MPPDME,2017). The 

Government issued Decree No. 2412, published in Official Gazette No. 40 960 dated August 5th, 2016, regarding the prohibition of the 

use of mercury (Hg). At the same time, several diagnoses are being made to determine possible areas contaminated by mercury, in order 

to formulate the corresponding corrective measures. 

 

IV. CONCLUSION AND RECOMENDATIONS 

Conclusions 

The OMA project is progressing without the corresponding environmental and sociocultural impact studies. Such Guayan territory of 

high mining interest overlaps total or partially to several areas under special administration: Canaima National Park, Three Forest 

Reserves (Caura, Imataca and Paragua), one protected zone, one Natural Monument; hydric reserves and the Caroni Watershed. These 

ABRAE are considered of very high ecological value, of biodiversity and strategic environmental services, where any activity likely to 

cause damage to ecosystems must be previously accompanied by environmental and socio- cultural impact studies where there should 

be commitment by both government and industry to environmental protection and extended socioeconomic responsibility, integrating 

the needs of the environment, economy, and society, producing a solution that represents the ‘best fit’ for all parties impacted by 

decisions. Most of the consulted literature in this research is focused on the illegal mining activities and the related environmental 

impacts , where no official report exist about the industrial mining or transnational mining industries activities.   Although MPPDME 
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(2018) states one of the main premises in the mining activity in the country is the use of technologies of low environmental impact, 

through the balance of ecology and economy in all mining projects, the evidence shows the opposite.  

Explora (2018) reports depending on a set of conditions, strategies that minimize impacts can be devised or that facilitate the recovery 

of exploited areas, but in no way can it be said that there won’t be negative impacts or that there are appropriate recovery strategies for 

all altered systems, or that in all cases, a restoration of the pre-existing natural system will be achieved. There is enough evidence to 

assume that the aforementioned impacts will be magnified if the decree (OMA) continues being implemented without rigorous control 

and management. In addition, these impacts can transcend the borders of Venezuela far beyond the area of influence of the Orinoco 

river, affecting the southwestern Caribbean, thus becoming a threat of regional reach. 

Both the government and the mining industry should address mining sustainable development through policy-making, by establishing 

regulations and environmental legislation that can be achieved through improved environmental management practices and 

socioeconomic performance. Furthermore, strict compliance with our environmental regulations must be done. Early efforts are required 

to stablish in this sector to prevent irreversible environmental damage. The south of the Orinoco is a region with great potential to help 

the development of the country, not only for the wealth of resources found there but for the high capacity of environmental service 

generation. However, to be able to properly exploit this potential, it is necessary to follow principles of sustainable development in order 

to ensure that wealth and benefits that society obtains from environmental services that this region offers, continue to be available for 

future generations.  

Innovation is an essential part of any industry including mining companies.  The ability to innovate and use new technologies generates 

new knowledge. In this sense, encourage research and technological development, allocating greater resources to these activities. They 

must be part of the development policies of the governments. Clean technologies in the small gold mining sector, shows the need for a 

comprehensive approach that includes legal, socio-economic aspects, technical and environmental for a successful implementation of 

measures environmentally clean and to afford the challenge of solving the growing needs of society in a sustainable manner, without 

causing depletion or degradation of natural and energy resources, while also avoiding increasing social inequalities. 

Nowadays, several mining technologies can be developed by companies which develop good environmental management, particularly 

when stakeholders want to attack the problems in causes that generate them and not in the final consequences. The study and promotion 

of a clean Production Agreement between actors in the national mining sector with the commitment to comply with management integral 

associated with mining development; presentation and application of clean technologies; practical tools to address the environmental 

and safety issue mining; training in the field of clean technologies; pilot plans of clean technology assessment. Furthermore, the decisions 

related to this National project should be taken based on the best available scientific information emphasizing the inclusion of alternatives 

based on sustainable development and best practices.   

 

Recommendations  

 

Nowadays, when global environmental awareness has increased due to the dramatic loss of thousands of species and ecosystems in the 

world, and to massive mobilization of people who demand respect for nature and the signing of International treaties to prevent climate 

change, desertification, loss of biological diversity, disappearance of forests and water sources, in the BR Venezuela, the commitment 

to deepen the protection of the forests of Venezuelan Guiana is on debate.   The authors consider the environmental assessments should 

be carry out and be transparent an available to the general public. According to the Venezuelan regulations, each environmental impact 

study is specific and must comply with the provisions of the Ministry of Popular Power for Eco socialism and water (MINEA) in the 

terms of reference. These are required within the legal framework of the project which directly affect the ecosystems of world interest, 

since the Orinoco Mining Arc is part of the Amazon, also to analyze the cost of the ecosystem loss ecosystem and the environmental 

liabilities that derive from it. Recommendations for future research include the sustainable policy making development in the region. 

Important contributions could be made to mining sustainable development through training area, where nationals and foreign scientists 

can make an important improvement. Although universities and research institutions in tropical areas of South America are rapidly 

growing stronger, they are still pitifully small when compared to the magnitude of the challenge of devising sustainable forms of 

development for Amazonia's vast, complex, and poorly-studied ecosystems (Fearnside, 1990).  

In this regard, actors should assess whether the economic income resulting from the extraction of gold, coltan or diamond are really 

more valuable than all services of the ecosystems that these watersheds offer, and equally, if the country have the capacity to response 
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to a potential environmental disaster. In the debate on the environmental impacts of the Orinoco Mining Arc is to generate a 

comprehensive study and discussion on environmental policy that allows to promote a process of awareness and defense of 

environmental rights to strengthen movements in the defense of social rights and conquests recognized in the year 1999 National 

Constitution of the BR Venezuela. Furthermore, we recommend to resize prospecting areas, particularly those superimposed on ABRAE 

and indigenous territories. 

Protection is needed in fact of natural forest reserves that are now only declared on paper. Despite the tremendous need for change, BR 

Venezuela has made great advances in protecting examples of its natural ecosystems and incorporating environmental factors into 

development procedures. Eradication of artisanal mining practices that inflict high environmental damage, artisanal mining and of 

medium scale, those that produce greater negative impacts due to the characteristics of their operation and the difficulty of monitoring 

these mines. Resizing of industrial gold mining plans and application of non-polluting technologies, carry out socio-environmental 

measures compensatory to impacts inevitable negatives of gold mining on an industrial scale. 

The legal and legislative advances in protecting the environment must be further fortified by building a corps of qualified people to carry 

them out and a tradition of serious consideration of the environment in planning development, especially in the early phases of project 

formulation before major developments become irreversible. Implement the regulations of law recognized by the different countries to 

protect the environment, through mitigation and remediation of impacts. To prevent the deficient control of small-scale mining by state 

institutions, which generates a social break in health, safety, and other economic activities and, in general, a deterioration in the life 

quality of its inhabitants.  

Finally, the sustainable development of the country should be seen as an integral issue and not as an exploitation of isolated resources. 

The regional planning process is due guide to consider the territory as a fundamental element where a model of sustainable development. 

This requires an interdisciplinary approach in the design of public policies in Venezuela, where processes of spatial organization allows 

balanced development according to the environmental, economic and social possibilities of the region. According to the scenic beauty 

and considering the implementation of economic diversity, if adequate management plans are implemented and well-coordinated 

between the various authorities and private enterprises, touristic economic activity may well become one of the main income sources 

for the local populations and stimulate the building of a basic infrastructure able to raise significantly their living conditions on a long-

term perspective (Huber, 2001).  
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Abstract- In recent times, computational methods for Drug-Target Interaction (DTI) prediction have become pervasive due to the 

advances in computational resources and techniques. Computational methods, particularly Machine Learning (ML) based methods, 

are very efficient DTI predictors. They help greatly in reducing the search space of drug candidates, consequently reducing the cost 
and time for drug development. Featurization is an important task in machine learning-based DTI prediction methods. Descriptors of 

drug compounds and target proteins are computed with available Cheminformatics software packages and fed as inputs to ML models 

for DTI prediction. The process of featurization poses a challenge to non-experts with little or no knowledge of molecular 

fingerprints, descriptors, and computational toolkits in the domain of Cheminformatics. In this study, we aim to provide reference and 

tutorial insights into featurization of drug compounds and proteins for DTI prediction. Firstly, we present an overview of DTI 

prediction encompassing definitions of key terms, various categories of computational methods, and bioactivity repositories. 

Subsequently, we discuss feature extraction, drug compound descriptors, protein descriptors, and Cheminformatics toolkits. There is a 

demonstration of how Cheminformatics toolkits can be used for featurization and a review of recent works that constructed compound 

and protein feature vectors for DTI prediction. Lastly, we give a summary of the study and highlight the challenges of featurization. 

This is the maiden work that discusses featurization of compounds and proteins for DTI prediction and gives practical examples of 

how it is done. 

 
Index Terms- Drug discovery, Drug repurposing, Drug-target interaction, Featurization, Machine learning  

INTRODUCTION 

 

The discovery and development of chemical synthetic 

drugs is challenging, risky, and cumbersome as it involves a 

number of delicate stages, namely, target identification and 

selection; target validation; lead compound identification; hit 
lead optimization; clinical evaluation. Statistics collected from the 

50 leading   pharmaceutical companies over a decade and reported in 

[1] shows that only 19% of developed drugs are approved onto the 

market. Because of the high attrition risk associated with the 

development of new drugs, pharmaceutical companies and researchers 

have become more interested in identifying other uses or indications 

for drugs that are already on the market. Moreover, post-market studies 

of commercial drugs reveals the propensities of drugs to interact with 

multiple targets. These challenging circumstances have brought about 

drug repurposing- a new direction in drug development. Drug 

repurposing tends to find new targets for an existing drug by screening 

the drug against targets to determine interactivity. As an example, 

thalidomide manufactured and used in countries like Germany and 

England as a medication for morning sickness 
has now been repurposed for treatment of leprosy [2]. Sometimes, a 

drug that has failed clinical evaluation can also be repurposed for the 

treatment of a different kind of disease. Generally, this form of drug 

repurposing/ repositioning is referred to as drug rescue, and it is 

normally considered in cases of life-threatening diseases. It is worth 

mentioning that drug repurposing cannot always be a resort to finding a 

suitable drug for a disease. At times, there will be no existing drug that 

would counteract the activities of the disease-causing target. In 
situations like this, the complete process of drug discovery and 

development needs to be initiated. It is obvious that the primary task in 

repurposing and discovery of drugs is Drug-Target Interaction (DTI) 

prediction. 

DTI prediction involves screening known drug compounds 

against large pools of targets in the quest of novel targets that bind 

effectively with any drug compound to develop a therapeutic effect. 

Reversely, DTI prediction activity screens drug compounds against a 

defined target to find drug compounds that develop desired therapeutic 

effect upon binding with the target. Although DTI prediction finds new 
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indications for approved drugs, it sometimes brings to light certain off-

targets interactions which cause undesirable side effects when drugs 
are used [3]. Figure 1 depicts a drug’s interaction with intended targets 

and an off-target.  

In this study, we provide a comprehensive overview of DTI 

prediction with narrowed focus on how drug compounds and target 

proteins are featurized for the purpose of feature-based DTI 

predictions. The organization of the study is as follows. Section 1 

contains introduction, defines relevant basic terminologies related to 

DTI prediction and discusses DTI prediction in detail. Furthermore, it 

tabularizes extant databases, together with their characteristics. Section 

2 provides an insight into extraction of features for feature-based 

machine learning DTI prediction method. We enumerate and throw 

more light on representations and descriptors that exist for drug 
compounds and target proteins in this section. Section 3 highlights 

available software packages used for generating descriptors and 

mentions the dependencies of these packages. Section 4 contains the 

main idea of this study, i.e., it describes vividly how compound and 

protein features are computed using examples of the software packages 

mentioned in Section 3 of this paper. Furthermore, it looks at existing 

DTI prediction works that constructed and used features of drug 

compounds, target proteins, and drug-target pairs as inputs to their 

models. Section 5 summarizes and concludes the paper by looking at 

the challenges associated with learning featurization and the 

application of it for DTI predictions. In the section, an observation 
about the use of complex methods for featurization is made. 

The basic terminologies in DTI prediction as considered in 

this study are discussed below: 

Drug: It is any substance which alters the normal functioning of the 

body mentally, physically or emotionally [4], [5]. In pharmacology, a 

drug is a chemical substance that creates an organic impact [6] when 

directed to a living life form. Drugs work better by interacting with 

multiple targets simultaneously.  

Target: A biomolecule in the body whose activity is modulated by a 

drug compound is known as a target. A drug would interact with the 

active site of a target to elicit some therapeutic effect. Enzyme(s) is a 

typical target for therapeutic mediation and so many well-studied 
examples exist. Outdated or traditional chemical enzyme targets 

include phosphatases, phosphodiesterase’s, proteases, and kinases. 

Proteins, G-Protein–Coupled Receptors (GPCRs), and ion channels are 

other examples of drug targets. 

 

To drug discovery, the detection of interaction between drug 

compounds and targets plays a key role. Drugs usually interact to 

perform their roles with one or more targets. Drug-target interaction 

refers to the binding of a drug to a particular location in a target that 

results in a change(s) in the functions of the target [7]. Intuitively, DTI 

prediction helps in finding drug compounds and targets that interact 
well with each other for validating experiments to be carried out on 

them. It is performed in the third stage of the drug discovery and 

development process (i.e., lead identification stage) after the 

identification and validation of a target of interest. Several compounds 

are screened against validated target to ascertain potential compounds 

that will exhibit good therapeutic effect upon their interaction with the 

target. Nowadays, research in DTI prediction has been considered very 

serious to find the right medication for the variety of incurable diseases 

that are in existence [8], [9]. Apart from the development of novel 

drugs, DTI prediction has other useful applications in poly-

pharmacology, drug resistance, side-effect prediction, drug 

repositioning [10], protein subcellular location prediction [11], disease-

related miRNA prediction [12], and protein-protein interaction 
prediction [13].  

Before the last two decades, traditional methods like in vitro 

experiments were relied on to detect DTIs. These methods are overly 

expensive, time consuming, labor intensive, and can only be 

considered for small-scale development of drugs. Advances in 

computational resources (e.g. high performing processors and GPUs), 

techniques,  

 
 

Figure 1: Schematic representation of Drug Target Interaction 
showing drug repurposing and side effect development 

and bioactivity data collections have provided in silico alternatives to in 

vitro methods [14].  A well-used in silico (computational) method for 

DTI prediction in recent times is Virtual Screening (VS). The past 4 

years have seen lots of Machine Learning (ML) and Deep Learning 

(DL) techniques being used in virtual screening to improve the 

efficiency and precision of DTI models. 

Generally speaking, in vitro experiments and in silico 

methods play complementary role to each other in DTI predictions. In 
order to facilitate the development of a drug, in silico methods can be 

used to quickly make suggestions of potential compounds that interact 

with a given target of interest, thereby reducing the scope of compound 

search. In vitro experiments are then performed to verify and validate 

selected compounds before they are being optimized. So clearly, 

computational methods cannot take the place of in vitro experiments 

completely. 

Computational methods provide a “virtual shortcut” to 

identifying lead molecules that bind well with a pre-specified target 

protein, thereby reducing the time and cost of developing drugs. 

Furthermore, they allow both a greater understanding of complex 
biological interactions and essential biological processes, as well as 

speeding up the discovery of new drugs and improving human 

medicine. The computational approaches to predicting DTIs can be 

grouped into three major categories: 

 

1. Ligand-based methods are non-structure-based virtual screening 

methods. A ligand is an electron(s) donating atom or molecule. 

Ligand-based methods make use of information such as molecular 

properties of a ligand to predict activity/interaction based on its 

similarity or dissimilarity to previously known active ligands. This is 

unlike structure based VS methods, which use structure information of 

both target and ligand [15] in their predictions. Some examples of 
ligand-based methods include ligand-based pharmacophores, 
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quantitative structure-activity relationships (QSAR), and molecular 

descriptors. Ligand-based screening methods have the advantage of 
identifying lead molecules from a family of active ligands based on a 

set of pharmacophore components. However, they perform poorly 

when there is insufficient number of identified ligands. 

2. Docking methods are structure-based CADD methods. They depend 

on information about target structures to simulate and predict the 

binding affinities of compounds to the targets. A sizeable collection of 

ligands is docked into the approximated binding site of interest of a 

target protein and several poses of binding are evaluated using an 

energy scoring function. The poses are then ranked based on their 

binding energy scores. Poses with smaller scores are considered the 

best and are selected for further experimental verification. Some 

scoring functions used are Knowledge-based scoring function [16], 
[17], Force-field-based scoring function [18], Empirical scoring 

function [19], [20], and Consensus-based scoring function [21], which 

is a combination of two or more other scoring functions. Figure 2 is a 

schematic illustration of molecular docking. The method of docking a 

ligand into the protein's binding site involves studies about both the 

protein and its ligand's structure and chemistry.  

 

 
 
Figure 2: Schematic illustration of molecular docking 

 

Docking methods are becoming less applicable and effective because 

there are so many proteins with unknown  

3D structures. Moreover, membrane proteins [22] such as GPCRs and 

ion channels have complex structures, therefore it is impossible to 

obtain their 3D representations. In addition, docking simulations are 

cumbersome tasks; they take much time to be performed [8]. Some 

popular docking tools include Glide [23], Fred [24], AutoDock3 [25], 

AutoDock Vina [26], GOLD [27] and FlexX[28]. 

3. Chemogenomic methods are the latest computational approaches for 
predicting DTIs. They combine information about compounds 

(chemical) and targets (genomic) into a unified space to perform 

prediction. The purpose for the introduction of chemogenomic 

methods in DTI prediction is to address the challenges inherent in 

ligand-based and docking methods, as already highlighted in this 

section. In addition, chemogenomic methods allow for simultaneous 

screening of multiple compounds and targets. Current research and 

advanced tools in CADD have made provision for a wide variety of 

data and representations of compounds and targets. Chemogenomic 

methods [29] can further be categorized into network-based methods, 

graph-based methods, and machine learning-based methods. Figure 3 
shows a hierarchical structure of computational methods for DTI 

prediction. The focus of our study will permit us to discuss machine 

learning-based methods only. [30] and [31] provide detailed 

information about network-based methods and graph-based methods, 

respectively.  

Machine learning methods develop the most accurate results 

in the prediction of associations between compound-target pairs. In 

general, machine learning approaches can be grouped into supervised 

learning, semi-supervised learning, and unsupervised learning. 

Supervised learning methods for DTI predictions harness data sets 

consisting of positive and negative samples of compound-target 

interaction pairs. Samples that have been experimentally confirmed are 
regarded as positives, otherwise negatives. These positive and negative 

samples exist in an unbalance proportion in all bioactivity databases. 

Supervised learning algorithms applied in current works can be 

categorized into similarity-based approach [32], feature-based 

approach [7], and hybrid-based approach [33]. 

Feature-based approaches provide a numerical or quantized way to 

represent compounds, target molecules, and their pairings for DTI 

prediction tasks. Feature descriptors for drug compounds and targets 

are computationally transformed independently into feature vectors by 

the use of Cheminformatics tools or software packages. Basically, the 

generated feature vectors are combined programmatically by tensor 

product calculation or by using the concatenation function to form 

drug-target pair vector, which is then served as input to a machine 

learning model to learn and predict possible interactions between the 

pairs. All feature-vector inputs are required to be of a fixed length. 

Feature-based methods are very effective for task-specific learning as 

relevant features can be extracted and selected to ensure accurate 

predictive results. They can disclose prominent features of compounds 

and targets that contributed to effective DTIs, thereby making their 

results more interpretable. Despite these advantages, feature-based 

machine learning methods are disadvantaged in terms of model 

complexity tradeoffs, feature selection, class imbalance, high 

dimensionality of input vectors, and many more. Class imbalance is a 

disadvantage peculiar to feature-based classification methods.  

1.1. Data Resource 

Availability of data is critical to the development of machine 

learning-based models. Generally, models are trained on collected data 

samples and tested on new data samples to determine their 

performance in a given task.
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Figure 3: A hierarchical structure of recent computational methods in DTI prediction 

 

Table 1. Bioactivity database: Name, link and description 

Name 

 

Link Description 

PubChem [34]  https://pubchem.ncbi.nlm.nih.gov A chemical structure knowledge base which 

stores information about compounds, their 

features and activities. 

ChEMBL [35] http://www.ebi.ac.uk/chembl An open access large-scale compound and 

bioactivity database of nearly 15 million 

experimentally derived bioactivities. It also 

includes specialized databases for specific 

diseases such as Neglected Tropical Disease 

(NTD) archive and malaria. 

DrugBank [36] http://www.drugbank.ca A resource of approved and experimental 

drugs along with their 

targets 

STITCH [37] http://stitch.embl.de A database of experimental and predicted 
interactions between 

chemicals and target proteins 

KEGG [38] http://www.kegg.jp A knowledge base for understanding of 

biological systems from molecular level 

information of genes and 

genomes 
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For DTI prediction, there exist various repositories with different kinds 

of information about compounds, targets, and their associations. These 

information are leveraged by predictive models to effectively predict 

new and unknown drug compound-target interactions. It is imperative to 

mention that databases such as Drugbank [36], STITCH [37], 

SuperTarget [45] should be considered when DTI prediction is modeled 

as a classification task. BindingDB [40] may be considered for 
regression, because it provides binding affinity measurement values 

between drug compound-target pairs. In Table 1, we listed quite a 

number of extant databases, their accessible links and sketchy 

descriptions.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FEATURE EXTRACTION 

  

Feature extraction plays a vital role in leveraging feature-

based machine learning approaches to perform predictions of possible 

interactions present among compound-target pairs. Feature extraction, 
also known as feature engineering, describes the mechanism for 

transforming arbitrary data like images, texts, etc., into feature vectors 

suitable for machine learning tasks. The process of feature extraction is 

difficult and time-consuming. Expert knowledge is often required to 

extract features that will give a better representation of data to be fed as 

PDB [39] http://www.wwpdb.org/ An archive of curated and annotated 

3D structural data of proteins, nucleic acids, 

and complex assemblies. 

UniProtKB http://www.uniprot.org An online resource for retrieving 

information about target proteins. 

BindingDB [40] http://www.bindingdb.org/bind/index.js

p 

An online database with 7225 protein targets; 

621,060 compounds; 1,391,403 binding data. 

It also stores protein-ligand crystal structures 

and their binding affinities. 

BioGRID [41] https://thebiogrid.org/ A database of approved protein-protein 

interactions, chemical interactions, and 

genetic interactions. 

BRENDA [42] http://www.brenda-enzymes.org/ The main database for enzyme and enzyme-

ligand data. 

SIDER [43] http://sideeffects.embl.de/ A database with information about 

commercial drugs and their side effects. 

Pfam [44] http://pfam.xfam.org/ A repository providing detailed information 

about curated protein families.  

SuperTarget [45] http://insilico.charite.de/supertarget/ A large database of drugs, proteins, drug-

target interactions, protein-protein 

interactions, side effects. 

SuperPred [46] http://prediction.charite.de/ A repository of compound-target interactions. 

MATADOR 

[47]  

http://matador.embl.de/ An archive of automatic curated and 

manually annotated chemical compound-

protein interactions and binding affinities. 

TTD [48] http://bidd.nus. 

edu.sg/group/cjttd 

Therapeutic Target Database containing 

approved, clinical trial and validated targets 

and drugs. It also contains gene expression 

data. 

GO database 

[49] 

http://geneontology.org/page/go 

database 

A structured database of GO ontologies and 

their respective annotated genes and gene 

products. 

ASDCD [50] http://asdcd.amss.ac.cn/ A database of reported synergistic antifungal 

drug combinations, indications, targets, etc. 

DCDB [51] http://www.cls.zju.edu.cn/dcdb/ An archive of known drug combinations. 

Binding MOAD 

[52] 

http://www.bindingmoad.org/ A database of high resolution protein-ligand 

structures and their binding data. It is known 

as the Mother of All Databases.  
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input to a computer. Feature extraction for DTI prediction and other 

drug discovery related tasks relies on descriptors of compounds and 
targets. Descriptors enable the identification of compounds and targets 

stored in bioactivity databases by depicting their intrinsic chemical and 

physical properties. For example, a drug compound may be featurized 

based on a subset of descriptors available in its side effects descriptive 

data, where 0 or 1 respectively represents the absence or presence of the 

selected descriptors. In the process of feature extraction, valuable 

information about compounds and targets are loss when less and 

inappropriate descriptors are considered. There exist different types of 

drug compounds and targets, but this section will focus on descriptors 

for small molecules (compounds) and protein molecules since they form 

the majority of drug compounds and targets, respectively.  

 

2.1. Small molecules descriptors 

Existing two dimensional structures of small molecules are 

represented as SMILES [53], [54] and stored in the bioactivity databases 

for further computations. SMILES, which stands for “Simplified 

Molecular-Input Line-Entry System” is a string of texts used by 

chemists to concisely represent the substructures (atoms and bonds) of a 

molecule.  

For instance, “OCCc1c(C)[n+](cs1)Cc2cnc(C)nc2N” is a SMILE 

notation for thiamine molecule. SMILES can easily be converted to 

molecular graphs, feature vectors or other representations by open 

source toolkits such as RDKit to be used as input for machine learning. 

In addition to SMILES, InChI (International Chemical Identifier) [54] 

and InChIKey line notations have also been released as representations 
for small molecules. InChI and its hash key version, InChIKey, are 

maintained by InChI Trust (http://www.inchi-trust.org) to allow easy 

search of chemical compounds in major search engines [15]. Mol2, 

SDF, CML are other formats for representing small molecules. 

Given the various formats (SMILES, InChI, InChIKey, Mol2, 

SDF, and CML) for representing the chemical structures of molecules, 

researchers can compute their substructure descriptors or molecular 

descriptors. Molecular descriptors are numerical or feature vectors 

generated as a result of logic and mathematical operations performed on 

symbolic representations of small molecules. They are generated based 

on the structural, geometrical and physiochemical properties of 
molecules. A lot of different types of molecular descriptors exist in 

literature, but the most popular ones are fingerprints. Fingerprints are 

predefined features of drug compounds. They encode the properties: 

structural fragments, connectivity pathways, chemical bonds and 

functional groups of compounds as binary vectors, where 1 represents 

the presence of a particular property and 0 represents the absence of it. 

There are several types of fingerprints; each type represents different 

properties of compounds. Cited as an example, circular fingerprints like 

Extended Connectivity Fingerprints (ECFPs) represent the structural 

aspects of compounds; substructure keys-based like MACCs [55] 

represents pre-specified sub-structures in compounds. Other types of 

fingerprints are Estate fingerprints, Hybridization fingerprints, Lingo 
fingerprints, Pubchem fingerprints, Signature fingerprints, etc.  Some 

variants of ECFP include ECFP_4 and ECFP_6. ECFPs are fast to 

compute [56]. They make it easy to compare molecules for similarity 

based on matching elements of the molecules’ fingerprints. The main 

classes of molecular descriptors and their properties are discussed in 

Table 2. 

Graph Convolutions offer an alternative to predefined features. Graph 

Convolution featurization is performed by deep learning models. As it is 

known, deep learning models try to learn features of input data 

themselves through training. Thus, deep learning approaches 
circumvent the process of feature engineering/extraction. Given a 

molecular graph as input, the convolutional neural network learns 

important features from the molecular graph to perform the task at hand. 

Other variations of graph convolutional networks are Message Passing 

Neural Networks (MPNN), Weave models, Deep Tensor Neural 

Networks (DTNN), etc. The greatest limitation of Graph convolutional 

networks is that they fail to make predictions in tasks that involve 

molecular conformations. They base their calculations exclusively on 

molecular graphs. 

 

2.2. Protein descriptors  

Proteins are compounds made up of hydrogen, oxygen, 

carbon, and nitrogen being arranged as chains of amino acids. The 

inclusion of nitrogen element in the composition of proteins uniquely 

distinguishes them from fats and carbohydrates. Amino acid 

compositions [57], dipeptide compositions [58], normalized Moreau-

Broto autocorrelation [59], [60], Moran autocorrelation [61], Geary 

autocorrelation [62], and the CTD (Composition, Transition and 

Distribution) of structural and physicochemical properties [63]–[68] are 

some examples of protein descriptors. The individual descriptors can be 

combined in varying ways to form different sets of descriptors for 

different purposes such as predicting protein–protein interactions [69], 
protein functional classes [70], and protein structural classes [71]. Quasi 

sequence order [72] is a descriptor group formed by the combination of 

the weighted sums of physicochemical coupling correlations and amino 

acid descriptors. In studies [57], [70], there also exist Pseudo Amino 

Acid composition (PseAA) constituted by weighted sums of 

physicochemical square correlations and amino acid compositions. Ong 

et al. [73] combined all the individual and combined sets of protein 

descriptors mentioned in this section in their research, which aim to 

determine the most effective descriptor when it comes to predicting the 

families of proteins based on their functions. Their work gave the insight 

that right selection of descriptor sets for machine learning activities, 

generally, influences the performance of predictive models positively. 
Protein descriptors can be categorized as sequence-based and structure-

based descriptors. Sequence-based target protein descriptors use protein 

amino acid sequence obtainable from UniProt database 

(http:/www.uniprot.org) [74], whiles structure-based protein descriptors 

use three dimensional protein atomic structures, which can be retrieved 

from the Protein Databank (PDB) (http://www.rcsb. org) [75] and other 

repositories.  

 

LIBRARIES AND TOOLS FOR FEATURIZATION 

 

Several software packages have been made openly available 
and accessible for computation of drug compound and target protein 

descriptors, among other Cheminformatics computations. They do not 

necessarily construct same dimensional feature vectors when used to 

featurize compounds and proteins, because they compute varied 

descriptor blocks of these molecules. Toolkits such as Rcpi [76] and 

PyDPI [77] can perform computation of both compounds and protein 

target descriptors (Table 6). Table 4 provides information on compound 

featurization tools and their computational dependencies. The table also 

provides access links to these resources. Similar information for protein 

featurization tools is contained in Table 5. Most of these tools or 
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software do not have Graphical User Interface (GUI), therefore 

knowledge in programming is essential for their usage. Few ones that 
provide graphical interface are PaDEL [78], CDK Descriptor Calculator 

[79], Dragon [80], PROFEAT [81], ProtDCal [82], and ProtParam [83]. 

 

FEATURIZATION OF COMPOUNDS AND 

PROTEINS IN PRACTICE 

 

In Section 1 and 3, the various databases and bioservices 

required to featurize chemical compounds and target proteins for DTI 

prediction have been extensively discussed. This section outlines the 

method of how some of these bioservices, namely, ProPy and PaDEL-

descriptor can be used to featurize (compute descriptors) protein 
sequences and compound SMILES respectively. 

 

4.1. Featurizing Target Proteins with ProPy 

ProPy, which stands for Protein in Python, is a python 

software package used to compute the physicochemical and structural 

features of proteins from amino acid sequence. Users can specify the 

types of physicochemical and structural properties needed for 

featurization. ProPy is freely available and runs on Windows and Linux. 

The various groups of protein features and their corresponding numbers 

of descriptors that ProPy computes have been presented in Table 3.  

We discuss below the procedures to compute or construct protein 

feature vectors using ProPy. 

 
NB: A Python IDE is required for this exercise. 

1. Download protein sequence data from UniProt 

(http://www.uniprot.org) or other related database.  

2. Write a Python script to extract the protein IDs and sequences from 

the protein sequence data. 

3. For easy featurization to be done, in a Python IDE, the python 

package – pandas can be used to handle the extracted IDs and 

sequences.  

4. Import the installed propy library, and from propy import Pypro. 

5. In a for loop, Pypro’s GetProsDes method (GetProDes()) can then be 

used to get the descriptors of the protein sequences. 
6. Compute the protein feature vectors using the desired descriptors and 

save them. Dimension of the feature vectors depends on the descriptors 

considered for the featurization. As an example, to compute feature 

vectors based on Protein Sequence Composition (PSC) descriptors (that 

is, Amino acid composition, Dipeptide composition, Tripeptide 

composition), use the functions: GetAAComp(), GetDPComp(), 

GetTPComp(). In the end, the constructed feature vectors will be of 

8420 dimension. 

7. The dimensionality of the protein feature vector can be reduced by 

selecting subset of the features, using whatever technique appropriate. 

 

4.2. Featurizing Compounds with PaDEL-descriptor 
PaDEL-descriptor is a stand-alone application written in Java. As 

already hinted, it is one of the few software packages that provides 

graphical interface to users for featurization. Users may create a 

configuration of the options and types of fingerprints and descriptors 

they want to calculate and save this configuration to a file for future 

featurization purpose. PaDEL-descriptor also provides a command line 

interface, which enables it to run in computer clusters. It runs on 

Windows, MAC OS, and Linux operating systems; and supports over 

90 different compound molecular file formats. Some fingerprints 

generated by PaDEL include MACCS fingerprints; KlekotaRoth 
fingerprintsCount; Extented fingerprints; KlekotaRoth fingerprints; 

Substructure fingerprintsCount; AtomPairs2D fingerprintsCount; 

GraphOnly fingerprints; AtomPairs2D fingerprints; Estate fingerprints; 

Pubchem fingerprints;  and Substructure fingerprints. The following 

steps below describe how PaDEL-descriptor can be used to featurize 

chemical compounds for machine learning-based DTI prediction. 

 

1. Download PaDEL-Descriptor package from 

http://www.yapcwsoft.com/dd/padeldescriptor/, unzip and launch it 

using the executable jar file. 

2. Download SMILES or any other file formats of compound molecules 

from any of the omic databases. PaDEL supports over 90 different 
molecular file formats. 

3. At PaDEL’s GUI, upload the downloaded molecular structural file 

and specify location and a file to save computed descriptors to. 

4.  Select from the available descriptors the ones to compute. The option 

"Fingerprints" may be selected if one wants to calculate fingerprints. 

Likewise the option “1D & 2D” and other options may be selected. 

Specification of the type(s) of fingerprints to compute can be made by 

clicking on the “Fingerprints” tab. 

5. Click on the Start button to get the compound molecules featurized. 

 

4.3. DTI related works that implemented featurization 

technique 

Generally, the concept of transforming data of drug compounds and 

target proteins obtained from bioactivity databases into feature vectors 

for DTI predictions has been applied by many researchers. Yu et al. [84] 

featurized drugs and target proteins retrieved from DrugBank in their 

research to systematically predict multiple drug-target interactions from 

chemical, genomic, and pharmacological data. The drugs were 

featurized by computing a total of 1664 of their descriptors using the 

DRAGON software. But only 1080 of these descriptors were used for 

the actual work. Some of the descriptors computed include various 

topological, constitutional, molecular properties among other 

descriptors.  Featurization of the proteins was done using the 
PROFEAT webserver. A feature vector of 1080 dimension was 

constructed as a result of computing the Moran autocorrelation 

descriptors, Dipeptide descriptors, and several other descriptors of the 

proteins. The constructed feature vectors of the drugs and proteins were 

combined and fed as input to Random Forest and SVM models for the 

prediction task. In study [3], drug-target pairs for DTI prediction were 

formed by concatenating corresponding feature vectors of drugs and 

targets. The drug features were generated by the use of Rcpi to compute 

constitutional, molecular properties, topological and geometrical 

descriptors of the drugs.  On the other hand, PROFEAT web server was 

used to generate protein features by calculating descriptors related to 
dipeptide composition; amino acid composition; composition, transition 

and distribution; amphiphilic pseudo-amino acid composition; 

autocorrelation; quasi-sequence-order; and total amino acid properties. 

[85] used substructure fingerprints to construct a 881 dimensional drug 

feature vector of 0s and 1s.  
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Table 2. Drug compound descriptors:  class, properties and fingerprints 

Descriptor Class Properties  Fingerprints 

0D descriptors  Molecular weight 

Atom Number 

Atom – type count 

Other basic descriptors such as  

number of heavy atoms 

 

1D descriptors Functional groups 

List of structural fragments 

Substituent atoms 

 

2D descriptors Topological descriptors 

Graph invariants 

Graph-based substructures 

Connectivity bonds 

1. Substructure keys based (e.g. MACCS) 

2. Path based (e.g. Day Light and FP2) 

3. Circular (e.g. ECFPs) 

3D descriptors Steric properties 

Geometrical molecular descriptors 

Surface area 

Volume 

Binding site properties 

3D-based graph invariants 

1. Geometrical (e.g. triangular descriptors) 

2. Pharmacophore (e.g. hydrogen bond, 

hydrophobicity, charge and aromacity) 

Non-structure-based 

molecular descriptors 

Substring occurrence in SMILES 

Text-based molecular fingerprints 

ATC code annotations 

1. LINGO descriptors 

 

 

 

Table 3. List of protein feature groups, features and number of descriptors computed by ProPy 

Feature groups Features No. of descriptors 

Amino acid composition Amino acid composition 

Dipeptide composition 

Tripeptide composition 

20 

400 

8000 

Autocorrelation Normalized Moreau – Broto autocorrelation 

Moran autocorrelation Geary autocorrelation 

Geary autocorrelation 

240 

240 

240 

Composition, transition and 

distribution 

Composition 

Transition 

Distribution 

21 

21 

105 

 

Quasi-sequence order 

Sequence-order-coupling number 

Quasi-sequence-order descriptors 

60 

100 

 
Pseudo-amino acid composition 

Type I pseudo-amino acid composition  
Type II pseudo-amino acid composition 

50  

50  
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Table 4.  List of protein feature groups, features and number of descriptors computed by ProPy 

Feature groups Features No. of descriptors 

Amino acid composition Amino acid composition 

Dipeptide composition 

Tripeptide composition 

20 

400 

8000 

Autocorrelation Normalized Moreau – Broto autocorrelation 

Moran autocorrelation Geary autocorrelation 

Geary autocorrelation 

240 

240 

240 

Composition, transition and 

distribution 

Composition 

Transition 

Distribution 

21 

21 

105 

 

Quasi-sequence order 

Sequence-order-coupling number 

Quasi-sequence-order descriptors 

60 

100 

 

Pseudo-amino acid composition 

Type I pseudo-amino acid composition  

Type II pseudo-amino acid composition 

50  

50  

 

 

Table 5. Tools to compute features for drug compounds 

Tool and library Programming 

languages 

Link 

ChemCPP [89] C++ chemcpp.sourceforge.net/ 

RDKit [90]  Python; wrappers 

for Java and C# 

http://www.rdkit.org/ 

OpenBabel [91] C++, Perl, Python 

interfaces 

http://openbabel.org/ 

PaDEL [78] Java www.yapcwsoft.com/dd/padeldescriptor/ 

OpenEye Toolkit [92] C++; Wrappers 

for Python, Java, 

and .NET 

https://docs.eyesopen.com/toolkits/python/index.html 

CDK Descriptor [79] Java www.rguha.net/code/java/cdkdesc.html 

Dragon [80] Stand-alone 

application 

https://chm.kode-solutions.net/products_dragon.php 

BlueDesc [93] Java https://omictools.com/bluedesc-tool 

DayLight Tookit [94] C, Fortran, 

Wrappers for 

Java/ C++ 

https://www.daylight.com/products/index.html 
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ChemDes [95] Web Server www.scbdd.com/chemdes/ 

Rchemcpp [96] R http://shiny.bioinf.jku.at/Analoging/ 

ChemoPy [97] Python http://code.google.com/p/pychem/downloads/list 

ChemmineR [98] R https://www.bioconductor.org/packages/release/bioc/html/

ChemmineR.html 

Indigo [99] C++, Java, Python, 

Wrapper for .NET 

https://lifescience.opensource.epam.com/indigo/ 

jCompoundMapper 

[100] 

Java http://jcompoundmapper.sourceforge.net 

 

 

Table 6. Tools to compute features for target proteins 

Tool and library Programming 

Languages 

Link 

Protr/ProtrWeb 

[101] 

R, Web server https://cran.r-

project.org/web/packages/protr/vignettes/protr.html 

SPiCE [102] Web sever http://helix.ewi.tudelft.nl/spice 

PROFEAT [81] Web server http://bidd2.nus.edu.sg/cgi-

bin/profeat2016/protein/profnew.cgi 

Camb [103] C++, Java, Python, 

R 

https://omictools.com/camb-tool 

ProtDCal [82] Java http://bioinf.sce.carleton.ca/ 

ProPy [104] Python http://code.google.com/p/protpy/ 

Pse-in-One [105]  Web Server http:// bioinformatics.hitsz.edu.cn/Pse-in-One/ 

POSSUM [106] Web server, Perl, 

Python 

http://possum.erc.monash.edu/ 

ProtParam [83] Web server https://web.expasy.org/protparam/ 

ProFET [107]  Python https://www.mybiosoftware.com/profet-protein-feature-

engineering-toolkit.html 

KeBABS [108] 
 
R 

 

http://www.bioinf.jku.at/software/kebabs/ 
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Table 7. Tools to compute features of both drug compounds and target proteins 

Tool and library Programming language Link 

Rcpi [76] R http://bioconductor.org/packages/ 

release/bioc/html/Rcpi.html 

PyDPI [77] Python https://sourceforge.net/projects/pydpicao/ 

 

The substructure fingerprint that was computed to featurize the 

drug was the PUBCHEM_CACTVS_SUBGRAPHKEYS’ 

property available in the PubChem database. Authors in [86] 

came out with a classifier-based approach for recognizing chemo 

genomic characteristics that are involved in networks of drug-

target interaction. Data sets on the drug-target interaction were 

collected from the DrugBank database and used for the 

experimental research. Pharmaceutical chemical information was 

taken from the PubChem dataset; target genomic information 

from UniProt and PFAM datasets were retrieved. The feature 

vectors of the drug compounds were encoded using information 
from the PubChem dataset. 881 dimensional binary vector was 

constructed, with each component representing the presence or 

absence of a substructure of PubChem. Equally, 876 dimensional 

protein characteristic vector was built, where each component 

represented the presence or absence of PFAM domain. The 

protein feature set was designed using only the protein 

sequences.  

In recent times, researchers have adopted more complex 

methods to featurize drugs and targets for their works. To completely 

extract the interaction-related features, researchers in [87] adopted an 

innovative method of multi-scale protein sequence representation to 
extract feature vectors from sequences using binary coding schemes. 

Usually, an original sequence of polypeptides will contain multiple 

continuous segments of residues.  The authors in [88] used multi-scale 

descriptors to quantify and concatenate each continuous local region by 

implementing decomposition technique to collect unique feature vectors 

of the protein sequence. Based on the actual situation, this approach was 

able to transform the protein sequences into multi-scale feature vectors 

which spanned several length levels.  Feng et al. [109] proposed a 

framework known as Protein And Drug Molecule interaction prediction 

(PADME) to predict binding affinities between compounds and 

proteins. PADME was developed based on Deep Neural Networks. The 
authors represented the compounds by Molecular Graph Convolution 

(MGC) [110] and combined them with protein descriptors to train their 

model. Performance of the model was measured on Davis, KIBA, 

Metz, and ToxCast datasets. Study [110] developed a deep learning 

model with graph CNNs for a DTI related task. Graph convolutions 

were employed as feature vectors for the compounds in the training of 

the model. [111] also leveraged a deep learning model to predict the 

binding strength of protein-compound interactions. They employed a 

CNN model to learn the representations of the proteins and compounds 

respectively from raw protein sequences and SMILES of compounds. 

 

CONCLUSION 

 

In this study, we aimed to provide references and insight into 

how featurization of drug compounds and target proteins is done with 

available cheminformatics toolkits and libraries for DTI prediction and 

other related works. In the beginning, we gave a comprehensive 

introduction of DTI prediction by discussing drugs, drug targets, 

different categories and subcategories of computational methods for 

DTI prediction. An examination of existing bioactivity databases from 

which data sets of drugs and targets can be obtained is presented. In 

subsequent parts of the paper, we elaborated on feature extraction, and 
the compound and protein descriptors involved. We highlighted the 

Cheminformatics software packages, which are used to generate 

descriptors of drug compounds and proteins and also to construct their 

feature vectors. Also, we demonstrated the use of Cheminformatics 

tools for drug compound and protein featurization. A review has been 

presented on state-of-the-art machine learning and deep learning works 

in which featurization was performed on the data sets used.  

Featurization of data sets for machine learning-based DTI 

prediction methods is very challenging, particularly to non-experts in the 

Cheminformatics domain. Majority of the cheminformatics software 

toolkits do not provide Graphical User Interface for their utilization. 

Users have to write codes to accomplish the task of featurization. This 
becomes a seemingly unsurmountable problem for non-experts without 

good programming skills and deep knowledge of molecular 

fingerprints, descriptors and, in general, Cheminformatics. In addition, 

the manuals of these tools do not provide a well-documented 

information on how they can be used for featurization, so as to serve as 

a guide for non-cheminformatics experts. Another challenge of 

featurization is that, features generated for drug compounds and target 

proteins often have constant and/or missing values among them. Also, 

some of the feature values are disproportional. This demands for extra 

tasks of feature selection and data normalization. Feature selection may 

result in the loss of vital information about compounds and targets. In 
our study, we observed that learning complex featurization of drug 

compounds and target proteins with deep learning models is now 

becoming pervasive in the domain of DTI prediction. We tend to look at 

this new development in our future work.   
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Abstract 

Food intake undoubtedly has the greatest effect on human health. In many parts of the world, the problems of drug abuse and bad 

food consumption have deteriorated people’s health to the extent that, reports revealed that, many have been afflicted with no greater 

calamity than alcohol. In Nigeria, many illnesses such as mental disorders, delirium tremens, nervous breakdown, digestive ailments 

as well as developmental and social problems like violent, accident, suicides, homicides, bankruptcies, broken homes are associated 

with alcoholic consumption. However, food prohibition in Islam aims at purifying human body and soul as well as giving guidance to 

what man can eat that will improve his health and save him from difficulties. This paper therefore, discusses foods that are prohibited 

in Islam based on the Qur’an and hadith which serve as the first primary source of Islamic law. It concludes that, the kind of food 

eating has a decisive effect on the soul and the entire body and therefore recommend that Muslims should follow the dictates of Islam 

regarding food prohibitions in order to live a healthy life. 

 

Key words: Food, Health, Prohibition, Islam,  

 

Introduction 

Food is very important for the survival of human life. One of Islam’s symmetry is that, it acknowledges the importance of food 

consumption in nourishing the system while allowing the good and beneficial type of foods, it forbids those that are harmful and 

injurious to health. Islamic dietary rules are excellent ways to avoid certain diseases. Islam as a complete way of life provides 

numerous guidelines on how mankind can interact with food. These guidelines are found in the Qur’an- Divine message of Allah and 

Hadith- The recorded way of life of Prophet Muhammad (SAW). For instance, in the following verses, Allah addresses mankind 

generally and Muslims in particular thus: 

O mankind! Eat of what is permissible and good on earth and do not follow the footsteps of Satan; truly he is an open 

adversary to you. (Qur’an 2:168); O you who believe! Eat of the good things that We have provided for you, and be thankful 

to Allah if it is He alone whom you worship. Indeed, what He has forbidden to you is the flesh of dead animals and blood 

and the flesh of swine, and that which has been sacrificed to anyone other than Allah. But if one is compelled by necessity, 

neither craving (it) nor transgressing, there is no sin on him; indeed, Allah is Forgiving, Merciful (Qur’an 2: 172-173); 

Forbidden to you are the flesh of dead animals and blood and the flesh of swine, and that which has been dedicated to any 

other than Allah, and that which has been killed by strangling or by beating or by falling or by being gored, and that which 

has been (partly) eaten by a wild beast except that which you make lawful by slaughtering (before its death), and that which 

has been sacrificed to idols (Qur’an 5:3). 

In another verse thus: 

The ask you (O Muhammad) what is lawful for them (as food) Say: “Lawful to you are At-Tayyibat {all kinds of Halal 

(lawful-good) foods which Allah has made lawful (meat of slaughtered eatable animals, milk products, fats, vegetables and 
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fruits)}. And those beasts and birds of prey which you have trained as hounds, training and teaching them (to catch) in the 

manner as directed to you by Allah; so eat of what they catch for you, but pronounce the Name of Allah over it, and fear 

Allah. Verily, Allah is Swift in reckoning.  Made lawful to you this day are At-tayyibat {all kinds of Halal (lawful) foods, 

which Allah has made lawful (meat of slaughtered eatable animals, milk products, fats, vegetables and fruits). The food 

(slaughtered cattle, eatable animals) of the people of the Scriptures (Jews and Christians) is lawful to you and yours is lawful 

to them.) (Qur’an 5: 4-5).  

In the above verses, there is a general commandment given to all and sundry, Muslims, people of the Book (Jews and Christians) as 

well as the pagans (who were the creatures of Allah) concerning food and drinks. The Creator asks all His Creatures to follow His 

instruction and eat what is pure, clean, wholesome, nourishing and pleasant to the body. According to Doi (1984), all the qualities 

expected of food are beautifully summed up in the word ‘Tayyib’ meaning ‘good’. This indicates that, mankind does not have much 

knowledge concerning his life except with the directive of the one that created everything. In this regards, the Qur’an says: “It is He 

(Allah) who created for you all things that are on earth, moreover, His design comprehends the heavens, for He gave order and 

perfection to the seven firmaments; and of all things He has perfect knowledge” (Qur’an 2:29). Most of the diseases encountered on 

earth today have something to do with what goes into the body. For instance, the world medical experts and nutritionists are of the 

opinion that cigarette smoking carries nicotine into the lungs and deposit a black object in it which hinders breathing (Oloyede et al, 

2007). It was believed that other parts of the body can also be affected by these deposits and can develop into diseases like lung 

cancer, tuberculosis, cancer of the throat and heart diseases. 

 Also, swine is a dirty animal whose foul habits and coarse-feeding are well known. Moreover, eating the flesh of swine may 

become a cause of glandular fever and leprosy (Doi, 1984). Recent medical and scientific studies have also shown negative effect of 

alcohol (Sawari et al, 2015). Consuming alcohol acts as a depressant to the nervous system and it can cause shrinking of the brain 

which can affect the digestive system, cause high blood pressure and increase the risk of brain hemorrhage and strokes, or affect sleep 

patterns. According to (Sawari et al, 2015), Consuming alcohol even in small amount often leads to drunkenness and lowering of 

one’s guard, which in turn leads to other bad behavior. Alcohol has also torn apart families and broken many lives and careers 

(Taofiq, 2013). A person may also contact disease from the consumption of blood and dead animals. This is why Islam made certain 

foods forbidden to guarantee the health of the living as well as protecting the human environment against pollution. 

Definition of Key Terms 

Food: Food is any substance consumed to provide nutritional value for an organism (Encyclopedia Brutanica). Food is usually of 

plant or animal origin, and contains essential nutrients such as carbohydrates, fats, proteins, vitamins, or minerals. The substance is 

ingested by an organism and assimilated by the organism’s cells to provide energy, maintain life, or stimulate growth (Wikipedia). 

The main purpose of food is to maintain health and ensure healthy growth and development (Neslihan, 2018). 

Health: The common perception of health is the absence of disease. The World Health Organization (1948) defines health as a state 

of complete physical, mental and social wellbeing and not merely an absence of disease or infirmity. It is on this note that Neslihan 

(2018), submits that, it is wrong to think that health means only the wellbeing of the body since a human being is comprised of a 

body, actions, social responses, senses, speech, mental faculties, and sexual characteristics all together, and the primary issue is the 

health of the whole. He then, adds that, health is the presence of complete wellbeing in all aspects of development in a human being. 

Prohibition: Prohibition denotes all restrictive ordinances or anything that is not allowed according to the law (Al-Qaradawi, 1960).  

The Shari’ah has provided clear guidance in respect of lawful and the prohibited based on the teachings of the Qur’an and the Sunnah. 

Those things which are made unlawful are enumerated in details in the Qur’an: “He (Allah) has explained to you in in details what is 

forbidden to you” (Qur’an 6:119). Allah has fixed limits in respect of everything, and through the guidance of His Messenger. It is not 
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any human being who decides what is lawful and unlawful, not even the Prophet through his own personal judgement. What is Halal 

(Lawful) is declared through the Qur’anic injunctions, and Muslims are asked to accept it as lawful. Likewise, nobody has an 

authority to declare any food, drink, dress or trade and business as haram (Prohibited). In this regards, the Qur’an says: “Do they have 

partners (with Allah) who have prescribed for them in religion that concerning which Allah has given no permission?” (Qur’an 

42:21). 

Islam: Islam is an Arabic word which is derived from tri-consonantal root ‘SLM’ which means to surrender, to submit, to yield, to 

give oneself over (Mustapha and Balogun, 2012). Islam as an Arabic, rich in meaning word also connotes submission and obedience. 

Hence, the conventional definition of Islam as the religion of peace and submission denotes peace between man and his Creator, and 

peace between man and his fellow man. Peace is thus expected by Muslims to be implemented in practice as a realization of the fact 

that, one of God’s attributes ‘As-Salam means source of peace, and the adjective ’Muslim’ means peaceful while the concluding 

words of the daily prayers in Islam are expressions of peace (Adigun W.F, 2012). One important dimension of the definition is the 

“commitment to submit and surrender to God so that one can live in peace”. Peace (Salam) is achieve through active obedience to the 

revealed laws of God, for God is the Source of all peace. Commitment to Islam entails striving for peace through a struggle for 

justice, equality of opportunity, mutual caring and consideration for the rights of others, and continuous research and acquisition of 

knowledge for the protection and utilization of the resources of creation (Islam101, 2020). 

                                       Foods That Are Prohibited in Islam 

Muslims are allowed to eat what is good (Qur’an 2:168). What is good entails food and drink that is identified as pure, clean, 

wholesome, nourishing and pleasing to taste. In Islam, everything is allowed (halal) except what has been specifically forbidden. 

Under the law, Muslims are enjoined to abstain from eating certain foods on health ground and in obedience to the commandment of 

Allah as epitomized in the Qur’an (Qur’an 2:173; 5:3; 5:90-91; 6:145; 16:115 e.t.c). It is on this note that the following foods and 

drinks are strictly prohibited (haram) in Islam: 

 Dead meat – Carrion 

 Blood 

 The flesh of swine (pork) 

 The meat of an animal that has been sacrificed to idols or animal dedicated to anyone other than Allah 

 Intoxicants 

Dead meat- Carrion: Dead meat - Carrion refers to the animal that dies of itself (Malik, 1981). Qur’an categorizes dead animal to 

include: animal that dies as a result of disease, ill health or old age; animals that is beaten to death; animal that dies by falling from a 

height; animals which has been strangled to death like tying rope around its neck, or by suffocation etc; animal that dies as a result of 

being gored by the horns of another animal; animal that which has been (partly) eating by wild beasts (Qur’an 5: 4). Prophet 

Muhammad (SAW) was reported to have said: “Every beast of prey with canine teeth is forbidden to eat (Reported by Muslim). This 

hadith according to As-Sanani (2002), mentions a clear-cut and exhaustive indication of a standard stating that any flesh-eating beast 

of prey with canine teeth is forbidden to be eating. Similarly, any of the birds nibbling at its waste with the grip of its talons is 

forbidden. The reason behind prohibiting carrion as stated by Malik, (1981) and Qaradawi, (1960) is that, the death of the animal may 

have been caused by disease which may be harmful to human beings. 

Blood:  Allah says in the Quran, “Forbidden to you (for food) are …blood….” (Qur’an 5: 3). During the age of ignorance, people 

used to cook and consume the large intestine of an animal with its blood poured over it. After the revelation of the Quran, the oozed 

blood was forbidden (Kanik, 2020). However, a little blood remaining in the animal’s meat after it is slaughtered or the blood that has 
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turned into meat in the liver are considered permissible. The reason for forbidding the consumption of blood is that, when restricted to 

the areas where blood should be, such as the heart and vessels, blood is necessary for life. However, eating blood is detrimental to 

both the body and spirit. On one hand, blood is a haven for microbial growth. All microbes after entering the body, concentrate in 

blood first. The white blood cells fight body toxicities by destroying bacteria and helping to remove unwanted material. When blood 

stops circulating in the body, white blood cells are destroyed. Thus, the microbes that have no opposition any more, tend to multiply 

rapidly. And when blood stops circulating in the body, it becomes the filthiest part of a human or animal’s body. On the other hand, 

foods affect a man’s temperament and conduct through influencing glands and their hormone production. Consuming blood thus leads 

to cruelty and hard-heartedness (Kanik, 2020). 

Pork:  Among the prohibited food in Islam is the flesh of wine. In this regard, Allah sasys in the Qur’an thus: “Forbidden to you (for 

food) are ……and the flesh of swine…” (Qur’an 5:3).   According to this verse, pork is considered prohibited as a whole so it 

becomes evident that pork is basically haram whether it is carrion or not. This is extended to such animals as dogs, cats, and monkeys. 

However, pork is specified because, the flesh of swine is produce from pig which relishes filth and offal, its meat is repugnant to 

persons of decent taste, moreover, medical research has proved that eating swine-flesh is injurious to health in all climates, especially 

hot ones. Scientific research has also that pork carries a deadly parasite (trichina), among others and no one can say what science may 

discover in the future which will shed more light on the wisdom of this prohibition (Qaradawi, 1960). 

The meat of an animal that has been sacrificed to idols or animal dedicated to anyone other than Allah: The Qur’an says in this 

regards: “Forbidden to you are the flesh of dead…and that which has been dedicated to any other than Allah….” (Qur’an 5:3). This 

verse also refers to any animal that is slaughtered with the invocation of a name other than the of Allah.  During the days of ignorance, 

the Arab polytheists when slaughtering an animal, would invoke the name of their idols like al- Lat or al- Uzza. Such a devotional act 

dedicated to someone other than Allah is prohibited. The above injunction implies that, if a halal animal is killed either in the name of 

any other than Allah, or, when Islamic rules have not been observed during the process, or, by disbelievers - it becomes prohibited to 

eat.  

Intoxicants: Intoxicant is being described by the Qur’an as ‘Khamr’.  Khamr was used to refer to any drink or drug that could 

obscure the intellect (Adigun, 2015). Among the intoxicating liquids or drugs that could obscure the intellect includes: Wine, beer, hot 

drinks and drugs like optium, bhang, indian hemp, madras, marijuana and cocaine. All these fall under intoxicants, and intoxicants are 

forbidden in Islam. In this connection, the Qur’an says: “O you who believe! Do not approach prayer when you are drunken, until you 

know that which you utter.” (Qur’an 4 :43). In this verse, God refers to the fact that prayer becomes null and void when one is 

intoxicated. In another verse, it says: “They ask you concerning wine and gambling. Say: "In them is great sin, and some profit, for 

people; but the sin is greater than the profit.” (Qur’an 2:219). In this verse, God introduced wine as having some benefit for people. Its 

benefits perhaps include the money made through its sale, minor health benefits as offered by various scientific studies, and the 

pleasure one gains as a result of drinking it. However, God has specified that, the harms it cause outweigh its benefits and thus 

forbidden. It is pertinent to note that, drinking intoxicants is naturally, morally, and intellectually harmful. Its negative physical effects 

include the disorder of the stomach, intestine, liver, lungs, nerves, blood vessels, heart, and the five senses (Kaniki, 2020). 

Both past and modern physicians have written and presented statistics that indicate a variety of illnesses result from drinking wine. 

These include throat cancer, breast cancer, stroke, heart disease, and high blood pressure. Overall, it harms organs such as the brain, 

heart, liver, and pancreas. As for moral harms of drinking, intoxicating beverages, besides having negative effects on body also 

damage man’s soul. It may lead to a person behaving without grace, or committing unintentional acts of insulting and harming others. 

They may commit crime or murder. They can divulge one’s and others’ secret and trample on human rules and sanctity, which form 

the basis of man’s happiness. As for the intellectual harms of drinking intoxicating beverages, it dissipates one’s wisdom, disrupts 
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rational decision-making, and mars their perception and discretion. Drinking intoxicating beverages is the worst sin and evil because 

many evils are rooted in it. 

Conclusion and recommendation 

This paper has discussed the foods and drinks that are prohibited in Islam. The prohibition is a divine intervention to safeguard the 

interest of man. The Qur’an describes these forbidden things as bad, impure and harmful as they have negative impact on people’s 

health and wealth. It is therefore recommended that, Muslims should follow the dictates of Islam regarding food prohibitions in order 

to live a healthy life. 
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Abstract- Teaching English as a second language to primary school pupils is not easy. This study aims to investigate whether Year 1 

pupils exposed to the use of English songs in the class would experience a change in vocabulary competence. To fulfil this purpose, 24 

Year 1 samples were selected from a primary school located in Simunjan, Sarawak. The participants were examined through a pre-

test, post-test and semi-structured interviews. The pre-test and post-test were designed and developed according to the songs which 

had been chosen to teach the target vocabulary by the researcher. Data was gathered through documents and interviews. Results 

showed that the pupils experienced an improvement in their vocabulary. Using English songs to improve the vocabulary among Year 

1 pupils is indeed an interesting and effective method. Proper implementation and song selections would contribute to pupils 

improvement in acquiring new vocabulary effectively.  

 

Index Terms- English songs, vocabulary, improve 

 

I. INTRODUCTION 

n Malaysia, English language becomes the second language that has a vital role to the development of the country. The use of the 

language has been introduced to all level of education in Malaysia. Mastering English language is an important value for students to 

have. Teaching English especially to pupils is indeed a challenging task to do. Pupils sometimes face some difficulties in acquiring 

English as their second language. It is clearly emphasized in the Malaysia Education Blueprint (2013 – 2025) that vocabulary is one of 

the crucial aspects to be developed among learners. Therefore, teachers should be creative in selecting pedagogical tool in teaching 

English for their pupils. 

 

Vocabulary is the basic unit of a language. According to Ika Devi (2019), the basic of vocabulary is emphasized in primary school. 

Through the mastery of vocabulary, pupils will be able to communicate and convey their messages effectively. This can also be 

supported by Schmitt (2008) by saying vocabulary is an important component in language mastery. However, many pupils face 

difficulties when they communicate in English due to lack of English vocabulary especially when it involves complicated words. 

Pupils could not comprehend the meaning of words due to their limited mastery of vocabulary. This issue can be supported by 

Alqahtani (2015) which stated that some researchers have shown that second language learners rely heavily on vocabulary knowledge 

and it is the largest obstacle for learners to overcome. Having limited vocabulary is a barrier that prevents pupils from learning the 

language. With a wide range of vocabulary, pupils will be able to express their opinions or thoughts conveniently. Low vocabulary 

mastery will make pupils unable to express their communicative in English. 

 

Teaching English in primary school aims to encourage pupils to be confident in using the language in their daily communication. 

Language is an important tool for people to communicate or interact with one another. Richards and Schmidt (2011), stated that 

people use language to give and receive information and exchange ideas among them. In education context, language is used to 

develop pupils’ communicative competence in speaking form. Moreover, in Common European Framework of Reference (CEFR) 

lesson in Level 1, it is clearly highlighted that the vocabulary are introduced in each topic with songs.  

 

 

II. LITERATURE REVIEW 

The use of English songs in the teaching and learning process have been experimented and used by researchers from various levels to 

improve pupils’ vocabulary. The vast majority of pupils do not have the opportunity to interact in English due to several limitations 

such as their environments at home and school which lead to the language is not meaningful. This study was carried out to find out the 

effects of using English songs in improving pupils’ vocabulary by incorporating musical intelligence. In mastering a language, it is 

I 
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crucial for the learner to acquire the vocabulary. It is known that vocabulary is vital in learning of language particularly of a second 

language as in our country. 

 

In acquiring vocabulary, there are numerous strategies have been introduced in order to master the target language. The use of English 

songs has been used in various level education namely primary schools, secondary schools and tertiary education. Teachers have an 

immense role in ensuring the pupils could enrich their vocabulary through the strategies applied in the classroom. The selection of 

words to be introduced in every lesson is crucial in teaching and learning vocabulary. This statement is supported by Kurniawan 

(2009) which said that words chosen should be advantageous for students. This means, the input needs to convey meaning and be 

comprehensible so that those words will be meaningful to the pupils. 

 

It has been proved that the use of English songs is indeed effective in improving pupils’ vocabulary based on several past researches 

which can be related to this study. A study by Ika Devi (2019) on the implementation of English songs to increase first grade pupils’ 

vocabulary has shown that it is a stress-free activity which left positive impact on the pupils as they could memorize vocabulary due to 

the nature of songs. Songs consisted special rhythm that stimulates brain to catch the lyrics. Therefore, pupils could learn new 

vocabulary through the integration of songs in the lesson. Based on the study carried out by the researcher, the selection of songs is 

very important to ensure words in the lyrics are appropriate for the level of pupils. 

 

Teachers’ views on the use of English songs is important as well as teachers are the ones who will apply the strategy on their pupils. A 

local survey study was carried out by Tse (2015) on Malaysian Teacher’s Perspectives on Using Songs in Language Teaching. The 

result depicted that Malaysian teachers had difficulties in selecting songs. However, songs can become useful sources to assist 

language learning and acquisition if teachers possess the strategies in using them. The findings from this study revealed that teachers 

agreed on the potential of using songs in teaching ESL to young children. 

 

In short, the use of English songs is one of the strategies in improving pupils’ vocabulary by mean pupils could comprehend the words 

they have learned in the lesson. Various studies have been carried out in the past showed that, there are potentials of using songs in 

teaching English as a second language. 

 

III. RESEARCH METHODOLOGY 

1. Research Design 

The research design is a quantitative study which utilized the case study approach. A case study research design is a process or record 

of research into the development of a particular situation over a period of time.  

2. Sampling 

The participants of this study were selected through purposive sampling in which several criteria were taken into accounts before 

conducting the study. Creswell (2014) stated that, when individuals are not randomly assigned, the procedure is called quasi-

experiment. These participants were taken from one class which was Year 1A. According to Cavana et al. (2001) as cited by Creswell 

(2008), purposive sampling is used to obtain valid data from the respondents or representative sample and to avoid from a biased 

sample.  

Firstly, all participants were of the same age which was seven years old. Secondly, participants from the class had similar level of 

proficiency in English. These two criteria were being considered in selecting the sampling for this study. All of the participants are 

experienced a pre-test and post-test.  

3. Research Instruments 

There are two main instruments used in the study namely pre and post-test and semi-structured interviews.  

A) Semi-structured interviews 

Interviews was conducted as well in which simple questions were asked to the participants after the lesson. The questions were asked 

in the classroom especially towards the end of every lesson in which English songs were used. Through this interview, pupils’ 

perception on the use of song can be assessed by categorising the feedback given by pupils.  

In this study, the researcher adopted simple questionnaires which was to validate the entire study.  
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B) Pre and post-test 

Students are given the pre-test by the teacher before the introduction of the unit to identify and determine their vocabulary knowledge. 

They are given 30 minutes to complete the pre-test.  

The students undergo a post-test given by the teacher before the teacher finishes the unit. As in the pre-test, the students are given 30 

minutes to complete the post-test. 

IV. DATA ANALYSIS 

Central tendency of descriptive statistics is selected to analyse the data of pre and post marks using Statistical Package of Social 

Sciences (SPSS).  

 

Table 1: Data Analysis 

 

Pupil Pre-Test Post-Test 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

O 

P 

Q 

R 

S 

T 

U 

V 

W 

X 

8 

2 

6 

19 

15 

3 

17 

20 

11 

14 

5 

9 

2 

19 

10 

11 

11 

4 

20 

12 

9 

3 

16 

13 

19 

14 

14 

27 

25 

12 

26 

27 

27 

20 

10 

23 

22 

27 

21 

23 

20 

13 

27 

20 

18 

17 

26 

23 

Mean (M) 10.79 20.87 

Standard Deviation (SD) 5.89 5.34 

 

 

Using Statistical Package of Social Sciences (SPSS), the following are the results of this analysis; pre-test, N=24, M=10.79, SD=5.89 

and post-test, N=24, M=20.87, SD= 5.34. The results show that the pupils’ scores are more consistent and higher during post-test.  

 

Apart from administering the pre-test and post-test, semi-structured interview sessions were carried out to determine the perceptions 

on the use of English songs as a pedagogical tool to improve their vocabulary.  
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Table 2: The Interview Transcript 

 

 

Researcher : What do you think of today’s lesson? 

Participant A : The words are (1) easy to learn. I had (2) fun. 

Researcher : Do you think words in the lyrics are difficult to remember? 

Participant B : No, I (1) can remember those words. 

Researcher : Do you love using English songs in the lesson? Why? 

Participant C : Yes, I (2) love songs. I can (1) learn new words. 

Participant D : (2) Fun. (2) Not stress. 

Participant E : (2) Fun and (2) interesting. I’m (2) not sleepy. 

Participant F : I (2) don’t feel bored. 

Participant G : I think I (1) know the meaning now. (2) So fun. 

Researcher : Do you think you can learn new words through songs? 

Participant H : Hmmm. Yes. I (2) enjoy. 

Researcher : Which part of the lesson do you love the most? 

Participant I : Sing. (2) Happy. Many songs every day. 

Researcher : Do you think you have learned new words? 

Participant J : Yes, (1) many words. (1) Learn the lyrics meaning. 

 

 

V. IMPLICATIONS 

 1. Teachers 

This research would help teachers to integrate the use of songs in the lessons as a pedagogical tool. Thus, the use of songs would help 

teachers to conduct a fun lesson as pupils would be able to participate actively.  

 

2. Pupils 

Pupils’ level of motivation to acquire English vocabulary would incline as the use of songs in the lesson could help to minimise their 

anxiety level. These two aspects are crucial in order to ensure a language could be acquired effectively. Furthermore, based on the 

Theory of Multiple Intelligences proposed by Gardner (1983), a pupil’s full range of abilities and talents could be captured with the 

integration of songs in the lessons. Pupils with high motivation in learning the language can excel in mastering the language. 

 

3. School 

This study would help in contributing ideas on methods to be used to improve pupils’ vocabulary. Apart from that, using songs with 

pupils gives teachers more opportunity and time for realistic classroom teaching, and allows better and much varied opportunities for 

the pupils to practice the new vocabulary. This positive and promising perception towards the use of English songs as a tool to 

improve pupils’ vocabulary could be used as a moral boost in order to create a more positive and cheerful teaching and learning in 

language classroom. 

 

 

VI. SUMMARY 

The use of English songs among pupils would be effective if the lesson is properly planned. Indeed, there are several factors which 

affect to the effectiveness of such learning processes. As a matter of fact, the findings of this study has showed positive effects not 

only on pupils’ vocabulary but their participations, behaviours and interests as compared to the control group. The experimental group 

had far more significant improvement than the control group who went through the conventional way of teaching. 

 

In a nutshell, using English songs to improve the vocabulary among Year 1 pupils is indeed, interesting and effective method. Proper 

implementation and song selections would contribute to pupils’ improvement in acquiring new vocabulary effectively. 

to improvise the maximum.  
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Abstract- Space is said to be three dimensional. And time is 

considered as the fourth dimension of space. Theory of relativity 
fused time with the three other dimensions of space. This theory 

also revealed a hitherto hidden fact of time that it is not constant; 

time may be different for different observers. However, even 

after this great work of Albert Einstein, time still remained an 

enigma. The real nature of time still remained far from being 

unveiled. The present work proposes an alternative thinking 

about dimensionality and time. It proposes that time is not the 

fourth dimension of space; rather it is the fourth dimension of 

real objects. After all, the real objects too have three spatial 

dimensions; so time should be their fourth dimension. Every 

object ages, and as it ages, it acquires its fourth dimension. Thus, 
time is acquired by objects by undergoing the process of aging. 

Just as a little plant grows to acquire its three spatial dimensions; 

it also ages to acquire its fourth dimension –time. Thus, time 

seems to be the fourth dimension of objects. And this model of 

time is compatible with the theory of relativity too. 

 

Index Terms- Time, space, fourth dimension, aging, spatial 

dimensions, relativity 

 

I. THE THREE DIMENSIONS OF SPACE 

hysics considers the three dimensions of space a basic feature 

of the universe. Lee Smolin, the author of ‘Time Reborn’ 

says, “It is a feature of space that not many things can occupy the 

spaces closest to you. This is a consequence of space’s low 

dimensionality”. And he explains this in a very curious way- by 

the number of neighbors who can live adjacent to our house. It 

can be a maximum of six, if we live in an apartment. “The 

relation is simple: The number of neighbors is twice the 

dimensions”1, quips Smolin.  
           But dimensionality of space poses a simple question- what 

do we mean by the dimensionality of space and where does space 

gain its dimensionality from? Let us try to find an answer. 

           What is space? We don’t have an exact answer. We 

cannot see it, cannot experience it, nor can we detect any effect 

of space. Though Einstein has at some places tried to establish 

the existence of space, yet at one place he admits-  

            “We must entirely shun the vague word space of which 

we must honestly acknowledge we cannot form the slightest 

conception, and we replace it by ‘motion relative to a practically 

rigid body of reference’ ” 2.  

           Space is said to be three-dimensional because we need 
three coordinates (numbers) to specify the location of an object 

in space. These coordinates are nothing but its distance from 

three fixed objects. To locate an object in space, we need some 
other fixed objects that can be used as reference bodies. If there 

were only one body in the entire universe, we could not specify 

its location, because location of a body is always specified in 

relation to some other bodies. Einstein thus describes location of 

objects in space-  

            “Every description of the scene of an event or of the 

position of an object in space is based on the specification of the 

point on a rigid body (body of reference) with which that event 

or object coincides.”3 

           Therefore, the dimensionality of space, of which we 

cannot form the slightest conception, seems to have only a 
relational value. It does not seem to be a basic feature of the 

universe. The three coordinates we need to locate an object in 

space form mere an address of the object. Addresses are not 

objects in themselves, rather they tell the position of an object in 

relation to some other objects. Obviously, the reality lies in the 

objects- either in the one that is to be located, or in the ones in 

relation to which it is being located- not in the address. And the 

same object may be specified by different addresses without 

changing its location. Therefore, as the reality lies in the objects 

and not in the coordinates required to locating them, I think that 

the three dimensions of space too do not bear any reality in 

themselves- the appearance of the three dimensions of space 
originates from the three spatial dimensions of real objects.   

           Thus, it seems to me that the spatial dimensions are not a 

basic feature of space. Rather, they are the basic features of 

objects. The physical extension of an object is defined by its 

spatial dimensions. Space just seems to show its so-called three-

dimensional property due to the three-dimensional objects it 

seems to house. 

           Further, I think that the number of spatial dimensions of 

objects - three- is not their fundamental property too. It seems 

that it is the only practical and convenient way to characterize 

them as three dimensional. Objects are said to have three spatial 
dimensions because we can draw only three lines passing 

through a point of an object which cross each other at right 

angles. We can draw more lines if we drop the condition of right 

angle. But I have no answer why we choose the condition of the 

right angle while drawing those three lines through a point, or 

when we say that we can go only in three directions, forward-

backward, right-left and up-down, except that it is the most 

convenient and practical way. As it is the most convenient way, 

we accept that the objects have three spatial dimensions. 

 

P 
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II. THE FOURTH DIMENSION: TIME 

            “The non-mathematician is seized by a mysterious 

shuddering when he hears of a ‘four-dimensional’ thing by a 

feeling not unlike that awakened by thoughts of the occult. And 

yet there is no more commonplace statement than that the world 

in which we live is a four-dimensional space-time continuum.” 4 

           Thus introduces Einstein the concept of Minkowski’s 

four-dimensional world. Objects do not exist in space only for a 

single moment. They may exist there for many moments- some 

for fractions of a second and some for eons. Their existence 

through moments makes their fourth dimension, as their 

existence through space makes their other three dimensions. A 

book has length, width and thickness, hence it is three 
dimensional. And it exists at the present moment, next moment, 

another next moment, and is still in our hand- this makes it four 

dimensional.  

           Before special relativity, the three spatial dimensions and 

the fourth temporal dimension had distinct identities. Special 

relativity wiped away the distinction between spatial and 

temporal dimensions, and thus, merged space with time, creating 

the concept of space-time. Development of the concept of this 

space-time continuum was a basic feature in the development of 

the theory of relativity. “Henceforth, space by itself, and time by 

itself, are doomed to fade away into mere shadows, and only a 
kind of union of the two will preserve an independent reality” 5, 

proclaimed Minkowski. 

 

III. FOUR DIMENSIONAL OBJECTS 

           Physics considers both space as well as objects to have 

three spatial dimensions. But when the concept of time as the 

fourth dimension came into existence, this fourth dimension was 

primarily considered to be an aspect of space. Space- an 
invisible, imperceptible thing became four-dimensional. Space, 

nobody is certain about the existence of which, gained one more 

dimension, the dimension of time. And not only did it gain this 

additional dimension; relativity fused this fourth dimension with 

the rest three. Though ‘draping’ this ‘hypothetical’ space with the 

fourth dimension revealed some fundamental realities of nature 

with utmost clarity, it told nothing about the very nature of time; 

rather it created more confusion about it. Even before relativity, 

whether it was the concept of time in Newtonian physics or the 

concept of time that prevailed in the minds of common people, 

time was considered as something flowing in sky, in space, that 
never stopped, flew equably and caused things to age. Time was 

considered as an entity. 

           After relativity, though certain aspects of time changed- it 

did not remain independent but got fused with space and it did 

not always flow equably- yet, probably, its entity like status 

remained unharmed. Rather, I personally think, its fusion with 

space brought about by the theory of relativity seems to testify 

that time is something independent from real objects, something 

found in space, though dissolved in it, fused with it. But in my 

view, as long as time shall be considered as a dimension of 

space, even though fused with it, it shall remain an enigma; it 

shall never reveal its real identity; and the predictions of 
relativity about time- though they are correct- shall continue to 

seem counter-intuitive, at least to common people. 

             To understand the real nature of time, I think we should 

shift our attention from four-dimensional space-time to four-

dimensional objects. This shifting will show the real nature of 

time, it will define time. It will make time as physical and visible 

as length, width and thickness are. Let us see how. 
           Minkowski explains the relationship between time and 

space, “Nobody has ever noticed a place except at a time, or a 

time except at a place”6. Of course we always notice a place at 

some time and a time at some place. But I wish to add here that a 

place has no meaning at any ‘time’ if there is no object to specify 

that place; and similarly, a time has no meaning at any ‘place’ if 

there is no object to tell the time. 

            I would, therefore, rather say that nobody has ever 

noticed a place or a time except in relation to an object. Space 

and time acquire meaning only in relation to an object. Hence, in 

my opinion, it will be more suitable to say that time is the fourth 

dimension of objects.  
           Objects already have three spatial dimensions, and 

therefore, it seems more suitable to treat time as their fourth 

dimension. Then we may call objects as spatio-temporal objects. 

This will make time a property of objects, just as their length, 

width and height are. When we shall consider time a property of 

objects, their fourth dimension, we shall see that time shall no 

more remain an enigma, an invisible object. It shall become at 

par with length, width and height of objects. And we shall also 

see, as objects acquire their length, width and height through 

their growth, they also acquire their fourth dimension- their time- 

through their aging. Time shall become an acquired property. 
There shall not be a ‘readymade’ time flowing in the universe, 

commonly distributed to every object and every organism. It 

shall be individual, different for different observers, as it will be 

acquired differently by different observers. It shall be then only 

that the tenets of relativity shall no more seem counter-intuitive. 

Rather, they will become very easily explainable. 

 

IV. DIMENSIONS, WHETHER SPATIAL OR TEMPORAL, ARE 

ACQUIRED BY OBJECTS 

           Suppose there is a little sapling in our garden, just few 

centimeters high and just a day old. We find that after a year, the 

sapling has grown to become a meter high. And now it is a year 

old too. Thus, the sapling has acquired increments both in its 

spatial as well temporal dimensions.  

           It is quite certain that it has acquired increments in its 

spatial dimensions through its growth. It received the 

requirements for its growth- sunlight, air, water, minerals etc. 

from its environment. Nobody will think that the increments in 

spatial dimensions have been thrust upon the plant from the so 
called dimensions of space- they are just hypothetical. The plant 

has actively acquired its spatial dimensions on its own; it is not a 

passive effect. 

           But what about the increment in the plant’s temporal 

dimension- its age? Age too is measured in the same units as 

time- seconds, minutes, hours, days, years. Age, therefore, is 

equivalent to time. So, how did the plant’s age increase from a 

day to a year? In other words, how did the plant’s ‘time’ increase 

from a day to a year? Many people will answer that objects grow 

in age just passively- with the passage of time, a year in this case. 

But what is this ‘time’ the passage of which imparts increment in 
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the age of objects? If it is the fourth dimension of space, how 

does space transfer this fourth dimension (the time) to objects- 

living or non-living? Is time, the so called ‘fourth dimension of 

space’, a material object or a force that can be transferred from 

space to objects? What could be the mechanism of this transfer? 
And if the fourth dimension of space- the time- can be 

transferred from space to objects, why not the other three 

dimensions- the spatial ones? Why is it necessary to provide the 

plant with all the requirements- sunlight, air, water, minerals etc.- 

necessary for its growth and increase in its three spatial 

dimensions from outside. We have no answer to any of these 

questions. Why? It is because time is not the fourth dimension of 

space. Time is the age that the plant has acquired through its 

growth, along with its other three spatial dimensions. Hence, 

time is the fourth dimension of the plant. Time is the fourth 

dimension of objects.  

           The plant has acquired its fourth dimension through 
growth, say change, because growth is nothing but a kind of 

change. Inanimate objects usually do not show any growth, 

though they too acquire their spatial dimensions through growth. 

Animate objects too do not always show growth. But whether 

animate or inanimate, every object always undergoes some 

change. Thus, we can say that every object, whether animate or 

inanimate, acquires its age through some kind of change. Time is 

a measurement of age of objects- their fourth dimension, just as 

length, width and height are measurements of their spatial 

extensions. 

            Thus, as time is an acquired property, it must be different 
for different objects. It cannot ‘flow equably’ for every object; 

rather it must be ‘acquired individually and differently’ by every 

object.  

 

V. A MEASURING TAPE AND A CLOCK 

           We have seen that spatial and temporal dimensions are 

properties of objects. Now let us discuss the issue of their 

measurement. Spatial dimensions of objects are measured with 
the help of a measuring tape. What is a measuring tape? It is a 

simple object whose length is graduated with some marks 

according to some standard that is acceptable to most of us. So, 

what does this tape do with these marks? The tape first of all 

measures and reads its own length with the help of these marks. 

Only then it measures and reads the length, width or height of 

any other object by comparing with its own length. 

           Similarly, temporal dimensions of objects are measured 

with the help of a clock. What is a clock? A clock too is a simple 

object whose fourth (temporal) dimension is graduated with 

some marks according to some standard that is acceptable to 
most of us. So, what does a clock do with these marks? A clock 

first of all measures its own age, its own fourth dimension with 

the help of these marks- that we read as time- and then, by 

comparison, it measures the age, the fourth dimension of other 

objects. If a measuring tape does not read any invisible length, 

why should a clock read an invisible time? If a measuring tape 

measures the spatial dimensions of objects, why should a clock 

not read the temporal dimensions of objects? It should, as time is 

nothing but the temporal, or the fourth dimension of objects. 

           When someone asked Einstein what is time, he answered 

that time is what our clocks read. But we have yet not been able 

to understand what does a clock read? His answer will be 

completed if we add to it, ‘and clocks just read their own age, 

their own fourth dimension’. 

VI. TIME IN RELATION TO MOTION 

           Let us suppose we have three clocks- A, B and C as 

depicted in figure 1 that are, in addition to reading time (their 

progression in the fourth dimension), designed to move also and 

have in-built odometers too to read their movements (their spatial 

progression). All the three clocks start with time/distance 

reading- 00.00.00/0.0 m. Clock A is stationary; after few 

moments, it acquires a second and reads 00.00.01/ 0.0 m. In the 

same period, clock B acquires spatial progression of 1 meter and 

also acquires a second and reads 00.00.01/ 1.0 m. Clock C 
acquires spatial progression of 2 meters and also acquires a 

second and reads 00.00.01/ 2.0 m. Thus, all the three clocks are 

now advanced by 1 second in their fourth dimension but have 

advanced differently in their spatial dimensions - by 0, 1 and 2 

meters, respectively. All the clocks are reading their own ‘spatial 

progressions’ they acquire by moving some distance. They are 

also reading their own ‘temporal progressions’- progression 

through their own fourth dimension, say their ‘time’-  they 

acquire by undergoing some change in their internal structure or 

their ‘microstates’ and thereby aging. If they are not reading the 

spatial progressions of other clocks or other objects, why should 
they read the ‘temporal progression’ or the ‘progression through 

the fourth dimension’ -the ‘time’- of other clocks or of any other 

object- the earth, the moon or the sun, or of space, or any 

‘invisible time’?  If we do not have a problem in accepting that 

the clocks are measuring their own spatial progression, why 

should we have problem in accepting that they are also 

measuring their own temporal progression through their own 

fourth dimension, their own aging, or, say, their own acquirement 

of time. Why should we keep ourselves tied to the misconception 

that clocks measure any ‘external time’, when there is none? The 

moment we shred off this pre-concept and put ‘spatial 

dimensions- length, width and height’ and the ‘fourth dimension- 
time or age’ of ‘objects’ on equal footing, all our illusions about 

time will disappear. 

           We have seen that clock A acquires its 1 second without 

acquiring any spatial progression, clock B acquires its 1 second 

after a spatial progression of 1 meter and clock C acquires its 1 

second after progression of 2 meters. Naturally the clocks are 

moving at different speeds. If each clock acquires its 1 second as 

a result of doing different amount of work, after acquiring 

different amount of spatial progression at different speeds, is it 

necessary that they all should undergo similar amount of change 

in their structures or microstates? Is it necessary that their one 
second should be equal? And is it necessary that all the three 

clocks should read the time 00.00.01 simultaneously? If we 

accept the present model of time, it becomes obvious that it is not 

necessary. Einstein told us the same, through his special theory 

of relativity. 

           We can also check the reciprocal of this example. In 

figure 2 the same three clocks- A, B and C start with the same 

time/distance reading, 00.00.00/ 0 m. But now they all travel the 

same distance, say, make similar progression in a spatial 

dimension- 1 meter. But during this spatial progression, they 

make different magnitudes of progression in their fourth 
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dimension- clock A by 1 second and reads 00.00.01/1 m, clock B 

by 2 seconds and reads 00.00.02/1 m and clock C by 3 seconds 

and reads 00.00.03/1 m. We see that the clocks travel the same 

distance in different times. It means again that they are moving at 

different speeds. But it also means that during equal spatial 
progression, they undergo different amount of change in their 

structure, and hence, different amount of aging, or, say, acquire 

different amount of progression in their fourth dimension, that is, 

acquire different amount of time. In this example too, we are 

confident that though the clocks measure the same distances, 

these distances are the clocks’ individual spatial progression; 

they do not measure other clocks’ spatial progressions, nor do 

they measure any universal, independent spatial progression. 

Similarly we have to be confident that the ‘time’ the clocks are 

measuring is their own progression through their own fourth 

dimension, their own aging, not the fourth dimension or aging of 

other clocks’ or of space. Nor do they measure any universal 
independent time.  

           Another question arises here, should the spatial 

progression of 1.0 meter read by each clock, which is acquired in 

different time periods, be always the same? Einstein told us, 

through his special theory of relativity, that it too is not 

necessary. 

 

VII. CONCLUSION 

           The soul of my thesis is: we should stop looking in the sky 

(space) for the so called four invisible dimensions- three of space 

and one of time. They are not there. All the four dimensions, 

three spatial and one temporal, are very much present- 

physically and visibly- in the objects that are in our hands, in our 

houses, on our earth and in every object of the universe. They are 

present in the book you are reading, in the chair you are sitting 

in, in the bed you are lying in, in the house you are living in, in 

the bodies of your friends, in our earth, in the moon, in the sun, 

in stars, in galaxies. They are present in the atoms these objects 

are made of and in the particles also these atoms are made of.  
           Things exist; hence they extend in three spatial 

dimensions. Things persist too; hence they extend in the fourth 

dimension. The measurement of how much they extend in three 

spatial dimensions is their length, width and height. The 

measurement of how much they extend in the fourth dimension is 

time. Just as length, width and height are the three spatial 

dimensions of an object; time is its fourth. Just as objects acquire 
length, width and height by themselves; by their growth or 

expansion in spatial dimensions; and these are not thrust upon 

them by any external, invisible river of dimensions; similarly, 

objects acquire their age by themselves; by growing, changing or 

evolving. This growth, change or evolution creates their fourth 

dimension- their age; and it too is not thrust upon them by any 

external invisible fourth dimension, any invisible time. The 

measurement of this age itself is time. Time is an acquirement by 

growth or evolution, or, say, aging; it is not a requirement for it. 
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Fig. 1 : Three Clocks, with inbuilt odometers, move different distances in the same duration . But  we can also 

say that they acquire   same time as they move different distances.   
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Fig. 2 : Three Clocks, with inbuilt odometers, move same  distance in different  durations . But we can also say 

that they acquire   different times  as they move the same distance.  
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Abstract- The present article is based on a new model of time- 

‘Time is a measurement of aging’, or, said in other words, ‘Time 

is the fourth dimension of objects’.  It is based on the assumption 

that time is not a requirement for aging of objects- animate or 

inanimate, that is, it is not a cause of aging. Rather, time is an 

acquirement through aging, an effect of aging of objects. In other 
words, the measurement of aging of objects- their extension into 

their own fourth dimension- itself is time; just as the 

measurements of spatial dimensions of objects- their extension 

into their own three spatial dimensions- make their length, width 

and height. The latter are acquired by objects through their 

growth; they are not any independent entities. Time too is 

acquired by them through their aging and is not any independent 

entity. Further, this article attempts to verify the compatibility of 

this model of time with certain aspects of the theory of relativity. 

The article shows that the model fits well with time dilation as 

well as the curvature of space-time- the principal aspects of the 

Special and General Theories of Relativity, respectively. 
 

Index Terms- Time, Measurement of Aging, Fourth Dimension, 

Relativity, Time dilation, Curved space-time 

 

I. INTRODUCTION 

he present article is based on a new model of time- ‘Time is 

a measurement of aging’, or, said in other words, ‘Time is 
the fourth dimension of objects’.  It is based on the assumption 

that time is not a requirement for aging of objects- animate or 

inanimate, that is, it is not a cause of aging. Rather, time is an 

acquirement through aging, an effect of aging of objects. In other 

words, the measurement of aging of objects- their extension into 

their own fourth dimension- itself is time; just as the 

measurements of spatial dimensions of objects- their extension 

into their own three spatial dimensions- make their length, width 

and height. The latter are acquired by objects through their 

growth; they are not any independent entities. Time too is 

acquired by them through their aging and is not any independent 

entity. Further, this article attempts to verify the compatibility of 
this model of time with certain aspects of the theory of relativity. 

The article shows that the model fits well with time dilation as 

well as the curvature of space-time- the principal aspects of the 

Special and General Theories of Relativity, respectively. 

 

Time is the Measurement of Aging 

            I have described time as a measurement of aging. By the 

term ‘aging’ I simply mean to ‘grow old’ and by the term ‘age’, I 

mean the world-line or the fourth dimension of objects. A brief 

description of this model follows here. 

 

Time is not a requirement for aging 

            Whether it is an animate or inanimate object, everything 

grows old, and hence, everything ages. How do objects grow 

old? Many people will answer that objects grow old passively, 

simply with the passage of time. Time seems, according to these 

people, to be a requirement for aging, or a cause of aging. This is 

the time that Newton considered as ‘true’ time that passes 

equably and independently of things and their changes. 

            But, if we take time as a requirement of aging, time will 

have to be an independent entity, like matter or energy, and there 

shall have to be some mechanism by which it should interact 

with objects to make them old. But neither there is any evidence 
of time to be an independent entity, nor of any mechanism by 

which could it interact with objects to make them old. This 

Newtonian; or, ‘requirement-for-aging’ form of time could never 

be proved to exist at all. Instead, it can be easily seen that aging 

of any object depends simply on its own reactions and 

interactions. It is the ‘times’ of reactions and interactions an 

object undergoes that is responsible for its aging, rather than 

‘time’. And hence, aging is not a passive phenomenon. Rather, it 

is an active phenomenon. Objects have to earn their aging, 

acquire their aging, by undergoing a number of reactions and 

interactions a number of ‘times’. Time does not seem to be a 
requirement or a cause of aging. 

 

Time is an acquirement through aging 

            All that we know of time is simply from changes 

occurring in our surroundings, sunrise and sunset, changes in 

weather, movement of celestial objects, growing children and 

senescing elders. Neither do we have any inkling of a river of 

time flowing in space, nor is it needed at all to invoke such a 

concept of time to explain any of our worldly phenomena. Then, 

could the movement of celestial bodies, sunrise or sunset cause 

the aging of objects? Obviously, they cannot. After all, these 

celestial bodies themselves too get old.  
            Aristotle was probably the first who recognized this fact 

that things change continually. Time, for Aristotle, was just a 

measurement of this change. I have based my model of time on 

T 
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this Aristotelian time. All the changes that an object undergoes 

lead to its aging. We also measure aging in terms of the units of 

time- seconds, minutes, hours, days or years.  

            When an object- animate or inanimate- grows, it 

progresses in its three spatial dimensions- length, width and 
height. And when an object gets old, say, it follows its world-

line; it progresses in its own fourth dimension- its age. For 

example, when a small plant grows, it progresses in its length, 

width and height- the three spatial dimensions. And as it grows, 

it gets old too, and consequently, it progresses in its fourth 

dimension- its age. Just as the three spatial dimensions (length, 

width and height) of the plant are acquirements through its 

growth, not requirements for its growth; similarly its fourth 

dimension (age) too is an acquirement through its aging, not a 

requirement for its aging. 

             Time is just a measurement of this aging of objects- 

animate or inanimate. Or, in other words, time is the fourth 
dimension of objects that they acquire themselves. It is not, I 

think, a readymade fourth dimension of space in which they age; 

just as the three spatial dimensions of objects are to be acquired 

by them too- they too are not present readymade in space. Thus, 

time too is an acquirement through aging, not a requirement for 

aging. Just as length, width and height are not thrust upon an 

object from any invisible river of these dimensions- there is none 

such river; time too is not thrust upon it from any invisible river 

of time flowing in space- there is none such river too. If objects 

do have three spatial dimensions, why can’t have they one more 

dimension- the fourth dimension or the dimension of time? They 
do have their fourth dimension- the dimension of time.  

  

            Length, width and height tell how large an object is; time 

tells how old it is.  

 

            So, why should we keep tagging time- the fourth 

dimension- only with space, when we know nothing of space that 

what it is. Tagging time with space, instead of objects, is, in my 

view, at the center of all problems, all myths about time. Think 

of objects, instead of space, as four dimensional entities and all 

the enigmas of time will disappear.  

            Now, let us test the compatibility of this model of time 
with the principal aspects of the Theory of Relativity- time 

dilation and curved space-time.    

 

Time as a Measurement of Aging and Time Dilation: 

            Einstein’s Special Theory of relativity says that two 

events which are simultaneous for an observer standing nearby 

may not be simultaneous for another observer who is moving at a 

fast speed. It further says that time delays for a moving object- 

the faster it moves, the slower becomes the time for it. If a clock 

is moving at a fast speed, it seems to slow down to an observer at 

rest. In other words, time dilates during movement; it is not 
absolute. 

            Now, let us consider a little deeply the question- why 

should moving clocks record a time different from that recorded 

by a stationary clock; why should the time read by different 

clocks placed in different reference frames should not necessarily 

agree with one another?  

            The definition of time adopted here- time is a 

measurement of aging- the fourth dimension of objects- presents 

a probable solution to this question. Special relativity says that 

length contracts and time dilates during motion. Length is a 

dimension of the moving object and it contracts. So when time 

dilates during motion, why should it not be a dimension of the 

moving object too; why should it be a dimension of ‘space’? I 
think, of course, it should be a dimension of the moving object 

too. ‘When something moves at a high speed, its time dilates’- 

this statement simply means- while moving at a high speed, it 

ages less, or, say, acquires less time. 

             The clocks too, like any other object, age; and their aging 

is marked by movement of their hands that we read as seconds, 

minutes, hours, etc.- these markings are the time stones of a 

clock- just as the spatial extension of a road is marked by mile 

stones; or that of a measuring rod by millimeter, centimeter and 

meter. A tree grows and acquires height; and we can mark its 

different heights- one meter, two meters… eleven meters etc. 

Along with acquiring the height, it acquires age too. We can 
mark its age also- one year, two years…. eleven years, etc. Just 

as a measuring rod is equipped with self-marks to measure its 

own length and then, by comparison, the length of other objects; 

a clock too is equipped with ‘self-marks’ with the help of some 

periodic motion to measure its own aging process and then, by 

comparison, the aging process of other objects.  

            Now, let us come to the issue of time dilation. We shall 

not expect that, in the above example, the tree should grow 

equally and acquire the same height in every condition or every 

reference frame. Similarly, if we accept that time is an 

acquirement too by aging- a measurement of aging, why should 
we expect that the tree should age similarly and acquire the same 

amount of age- its fourth dimension, or, its ‘time’ in every 

condition or every reference frame? And by the same logic, why 

should we expect that the clock should age similarly in every 

reference frame- in every condition. It ought to age differently in 

different reference frames and hence, the measurement of its 

aging- its time too should read differently in different reference 

frames. Accordingly, a second read by it can justifiably vary in 

different reference frames.  

            In a mechanical clock, its gears are moving as part of its 

aging and, in the process, are marking up and measuring its 

aging. So, we may make howsoever a good quality clock, but 
why should we expect that the clock will change identically, age 

identically and its gears will move identically in every condition- 

whether it is standing still or moving? They may move 

differently and they do so.  

            If it is an atomic clock, the vibrations of cesium atom are 

part of the aging phenomenon of the atom and they are used to 

mark the aging of the atom and the atomic clock, thus giving us 

the reading that we call time. So, why should we expect that the 

cesium atoms should vibrate identically; whether they are 

stationary or moving? We have no way to prove that they will 

vibrate identically in every condition, whether stationary or 
moving. If we can prove it, we shall disprove relativity. They can 

vibrate differently and they do. Hence the reading of the clocks 

in different reference frames- one stationary and the others 

boarded in airplanes flying eastward and westward- do not 

agree1. Hence the theory of relativity says, simultaneity is not 

absolute, it is local.  

            As far as I have noticed, Einstein hardly says anywhere in 

his works that it is time that is delayed during motion. Almost 
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always he predicts about the behavior of clocks, not time. If time 

is not an independent entity, it is not a requirement for aging but 

an acquirement through aging, then every object- be it a clock or 

something else- will acquire it independently and, quite possibly, 

differently, if located in different reference frames. Let us read 
carefully what another physics giant, Richard P. Feynman states 

about relativity- 

             “For instance, if we watch a guy going by in a spaceship 

we see that things happen more slowly for him than for us. Let’s 

say he takes off on a trip and returns in 100 seconds flat by our 

watch; his watch might say that that he had been gone for only 

95 seconds. In comparison with ours, his watch- and all other 

processes, like his heartbeat- have been running slow.” 2 

            So, along with his watch, all other processes- his 

heartbeat and everything else- are running slow. Hence he ages 

less. Hence his watch ages less and reads less. Hence he acquires 

less time. This is what, as I understand, is the direct meaning of 
this statement. It clearly demonstrates the meaning of time. Why 

should we derive a hypothetical meaning of this statement that 

since the time for the moving guy slows, hence all his processes- 

his watch and his heart beats- slow; when neither do we know 

that there is an independent entity called time on which our 

watch and other processes depend, nor have we any inkling about 

the mechanism by which it can interact with our watch or our 

other processes to make them slow. Nor do we have any such 

necessity to invoke the concept of an independent time. Let us 

grasp the direct meaning of time that this curious and bold 

statement is conveying to us- it is a measurement of the extension 
of objects in their fourth dimension, a measurement of their 

aging; thanks to Einstein and his relativity principle that enables 

us to reach this conclusion. 

            Special Theory of Relativity is about relative 

measurement of space and time in different reference frames. A 

man runs for 1 hour on a track. Another man flies for 1 hour in a 

spaceship. How do they come to know they have run or flied for 

1 hour? Invariably they have to depend on some clock like 

device to know this. They can depend upon a mechanical clock, 

an atomic clock, or upon some of their biological clocks- number 

of breathes, pulses, heart beats or something like that. Whether it 

is a clock- mechanical or atomic, or it is a biological clock; all of 
them are aging- getting old- and measuring their own age by 

reading some of the changes going in them. By comparing with 

these devices, we measure the aging phenomena of other things- 

say the time of other things, like our own. And it is by no means 

guaranteed that things will change and age equally and 

identically in all circumstances. The heart-beats, pulse rates or 

breathes of the runner on the track may vary from that of the 

flier; likewise, their mechanical clocks may also vary in what 

they read. 

            We cannot prove that atomic clocks are unaffected by a 

wide range of speeds. And we have no reason to think so, 
because at different speeds, the components of things may 

behave differently and age differently. And by our definition, 

time is just a measurement of this aging. Thus, time must vary in 

different reference frames. One hour of the track runner and one 

hour of the flier should not be the same, if, according to the 

definition of time adopted here, time is a property of objects, the 

fourth dimension of objects, the measurement of their aging.  

            I find a strong support from Barbour to the view that the 

clocks running at high velocity may go slow- 

             “There is nothing inherently implausible in the idea that 

clocks travelling past us at high speed should be observed to go 

slower than the watch on our wrist. Motion of the clock might 
well alter the rate at which it ticks.” 3  

            H.E. Ives of Bell laboratories performed an experiment in 

1936. He compared the frequency of vibrations of Hydrogen 

atoms travelling at high velocities with those of resting Hydrogen 

atoms. To everyone’s surprise, he measured the frequency for the 

traveling atoms to be reduced as predicted by Einstein’s 

equation4.  

            What Ives observed was simply a reduction in the 

vibration of hydrogen atoms. The travelling atom does not know 

what a second is. It simply knows how to vibrate. If a conscious 

being is travelling with it without any clock and wants to 

measure time, he can count the number of its vibrations and 
when ‘x’ number of vibrations is made, he may ascribe this 

number equal to one unit of time. If the atom is at rest and the 

conscious being is again with it, he will again ascribe its ‘x’ 

number of vibrations as equal to a unit of time. But when he 

compares the vibrations of the resting atom with that of the 

travelling atom, he finds that when the resting atom completes 

‘x’ number of vibrations, the travelling atom completes less than 

‘x’ number of vibrations during that period. Thus he thinks that 

the travelling atom’s unit of time is yet not completed and 

concludes that the resting atom’s unit of time is shorter than that 

of the travelling atom and the travelling atom’s unit of time is 
longer than that of the resting one, because for him, a unit of time 

means nothing more than the duration during which the hydrogen 

atom completes ‘x’ number of vibrations. For this conscious 

being, a unit of time is a measurement of the duration during 

which the hydrogen atom completes ‘x’ number of vibrations, or, 

in other words, it is a measurement of a ‘definite stretch’ of the 

age of the hydrogen atom as assessed by the number of its 

vibrations.  

            So, the frequency of the travelling atom’s vibrations is 

reduced. If we assume that in its entire life it is destined to 

vibrate X number of times, its life span will increase according to 

the clock of the stationary atom. If both atoms are similar in 
construction in all respects and both have to vibrate X number of 

times before they decay into something else, the travelling atom 

will live longer as compared to the resting atom, because its X 

number of vibrations will long more as compared to the same 

number of vibrations of the resting atom. The travelling atom’s 

age will be dilated in comparison to the resting atom. Time is just 

a measurement of this aging. Aging dilated, time dilated.  

Barnett quotes Einstein- 

             “Since any periodic motion serves to measure time, the 

human heart, Einstein has pointed out, is also a kind of clock. 

Hence, according to relativity, the heart-beat of a person 
travelling with a velocity close to that of light would be relatively 

slowed, along with his respiration and all other physiological 

processes. He would not notice this retardation because his watch 

will be slowed down in the same degree. But judged by a 

stationary timekeeper he would ‘grow old’ less rapidly.” 5 

            Exactly. Beating of heart, as is the vibration of atom, is 

surely a mechanical phenomenon. It may slow while moving. 

The traveler may grow old less rapidly while moving- say, he 
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may age less. So he acquires less time as compared to the resting 

observer and his time is dilated or extended. We should not 

derive the opposite meaning of this statement that since the time 

of the traveler is dilated, his age is extended. It is not like that. 

This view has not been able to tell anything about the nature of 
time. The same fact considered the other way- since the aging of 

the traveler is extended, his time is dilated, because time is just a 

measurement of that aging- tells us everything about time. Time 

is not a cause of aging; it is an effect of aging. Time no more 

remains an enigma if we accept that we acquire time by growing 

old, not that we require time to grow old and time is just a 

measurement of this aging. Grow old slowly, acquire less time. 

Grow old fast, acquire more time. Time is just a measurement of 

aging of a body- its temporal extension, the fourth dimension- 

just as length, width and height are measurements of its physical 

extensions, the three spatial dimensions.  

 

Muons  
            Muons are one of the particles that are produced from 

nuclei of atoms in the upper atmosphere when bombarded by 

cosmic rays and they present an exciting case of time dilation. 

Though most of the other particles decay very promptly and 

don’t reach the earth, muons are among the ones that safely 

reach, or even penetrate the ground. This is surprising because 

after a few millionths of a second, muons mostly decay into 

electrons. So, even if they travel at the speed of light, they will 

not be able to travel more than a kilometer in a few millionths of 

a second and, hence, will be unable to reach the ground level 
from the upper atmospheric level which is about twenty 

kilometers high. But they do.6 

            Naturally, this phenomenon is a good example of time 

dilation, as is given by many physicists. But this example is in 

close agreement with my model of time too. Let us see what is 

actually happening. If not moving at very high speed, the 

maximum age of muons is not more than a few millionths of a 

second. But when moving at nearly the speed of light, their age is 

increased to about few thousandths of a second from our 

perspective, or, say, they gain more age. Their dilated time is 

nothing but a measurement of this dilated age. Muons travelling 

at high speed are aging slowly, hence their life span increases, 
hence they acquire more time from our perspective. It is not so 

because since their time is dilated, hence their age is stretched. 

Rather, it is the other way round- since their age is stretched, 

hence their time is dilated. Time does not cause aging; rather 

aging creates time.  

            Thus, we see that a mere reversal of the relation between 

time and aging reveals all the secrets of time. Time is nothing but 

a measurement of aging.  

 

The Curved Space-time 

            According to General Theory of Relativity, things don’t 
fall on earth due to any force exerted on them. Rather, they fall 

because they follow a curved space-time created by earth. In a 

nutshell, the theory is stated as ‘mass tells the space-time how to 

curve and the space-time tells mass how to move’- a two way 

relationship. 

            What is this curved space-time? Richard P. Feynman 

explains- if two objects situated vertically one above the other at 

a distance of 100 feet follow their world lines7 for 100 seconds, 

their progress is not the same and their final positions are not 

simultaneous. “And that’s what we mean when we say that 

space-time is curved”8, concludes Feynman. 

 

Time as a measurement of Aging and the curved space-time 
            What I derive the meaning from Feynman’s explanation 

is that at different heights the objects follow their world-lines 

differently, that is, evolve differently, or age differently, and 

acquire different amount of time. The higher they are, the more 

time they acquire.  

            In fig 1, there are five pairs of identical clocks located 

vertically one above the other, each pair located at a vertical 

distance of 100 feet, the lowest pair being on the ground and the 

highest pair located at a height of 400 feet above the ground. 

Now the clocks of each pair start moving in opposite directions 

but in the same direction as the clocks located above or below.  

Each clock moves for 100 seconds as per its own reading. But 
according to General Relativity, the clocks near the ground will 

run slower than the higher ones. The higher they are the faster 

they will run. Thus, the clocks near the ground will move longer 

distance in 100 seconds because they earn their 100 seconds 

later. The higher ones will move less distance as they earn their 

100 seconds earlier. Now, if we join the final destinations all the 

clocks reach after 100 seconds, we don’t get a rectangle; we get a 

parabola instead, as shown in the figure. We get a curved space-

time.  

 

“In free fall, the trajectory makes the proper time of an 

object a maximum”                                                                                                                                                                                                                                                                        

             Feynman summarizes the law of motion in a 

gravitational field- 

             “An object always moves from one place to another so 

that a clock carried on it gives a longer time than it would on any 

other possible trajectory- with, of course, the same starting and 

finishing conditions. The time measured by a moving clock is 

often called its ‘proper time’. In free fall, the trajectory makes the 

proper time of an object a maximum.” 9 

            Doesn’t it mean that in a free fall the trajectory earns the 

proper time of an object a maximum? Doesn’t it mean that in a 

free fall the object tends to acquire a maximum time- a maximum 
extension in its fourth dimension- rather than stretching any 

hypothetical invisible time imagined to be flowing in space? 

Doesn’t it mean that time is an acquirement by, rather than a 

requirement for its progression in its fourth dimension- its aging? 

I think it means so. 

 

Objects age slowly in fields of higher gravitation  

Einstein predicted- 

             “A clock transported to the sun should run at a slightly 

slower rhythm than on earth. And a radiating solar atom should 

emit light of slightly lower frequency than atom of the same 
element on earth.” 10 

            In my view, the clock will age slowly at sun than on earth 

and hence will go slow because it reads nothing but the rate of its 

own aging phenomenon- its progression in its own fourth 

dimension. The radiating atom will do everything at a slower 

rate, thus, will age slowly on sun; hence the light it emits will 

have a lower frequency too. 
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            The companion of Sirius- a white dwarf having an 

excessively high density produces a highly strong gravitational 

field, so strong that the frequency of light emitted by it is 

significantly reduced. Clearly, everything on this white dwarf is 

going slow- slow aging, slow emission, low frequency- hence the 
retarded time.  

            The frequency of the emission of star is not reduced 

because the time is slowed there; rather the time is slowed 

because everything on the star is changing slowly, light is being 

emitted slowly, hence everything aging slowly, and hence less 

time is being acquired there. The retardation of time is not the 

cause of slow emission of light, rather it is the other way round; 

the slow emission of light, due to slow aging, is the cause of 

retardation of time. The latter is the effect only. 

            Time is a measurement of aging of this star, a 

measurement of its progression in its own fourth dimension. This 

measurement can be done only by measuring the rate of a 
phenomenon, a change going on there. If a star is no more 

growing in its spatial dimensions, the latter can be said to be 

freezed for it. Similarly, if a dead star is no more aging- that is, 

no phenomenon is occurring there, no change, no emission of 

light, no nuclear interactions; it means it is not making any 

progression in its fourth dimension too, it is not aging, hence it is 

not acquiring any time; time too can be said to be freezed for it. 

            Let us turn our attention towards this Feynman’s 

statement- “Every clock we put at a higher level is seen to go 

faster. Heart beats go faster, all processes run faster.” 11 Feynman 

himself contends that this idea is a difficult one to accept- “The 
idea that time can vary from place to place is a difficult one, but 

it is the idea that Einstein used, and it is correct- believe it or 

not.” 12  

            Why does even a physicist no less than Feynman have to 

find the idea ‘that time can vary from place to place’ a difficult 

one to accept? It is simply because of the still dominating idea 

that time is something present in space, flowing in space- at a 

constant rate for Newton, at variable rate for Einstein. Of course, 

the Einstein’s idea is correct; it simply requires a better 

interpretation.  

            To me, if at a higher level all the processes go faster- 

clocks go faster, heart beats go faster; it simply means that these 
objects age rapidly at a higher level and, thereby, gain more 

extension in their individual fourth dimension. Thus, they 

acquire more age, or more time in comparison to those present at 

the ground level. And, therefore, a device used to measure this 

gain, this extension in their fourth dimension, gives a bigger 

reading. The clock located at a higher level reads more time, 

because it ticks rapidly, ages rapidly and, consequently, acquires 

more time. It does not mean that there is an invisible time 

flowing in the sky that is getting faster at a higher level and is 

thus aiding and abetting some extra time to everything located 

there which, hence, are getting faster. Clocks on GPS satellites 
experience about 38 more microseconds per day in orbit than 

they would on the ground because, as they are aging faster, 

ticking faster, and acquiring more age, the time they will read 

will be more. Time read by clocks is simply a measurement of 

their aging, a measurement of their progression in the fourth 

dimension. It is just as if a plant planted in open field grows 

faster than a similar plant planted in a pot; hence measures more 

height.  

            A greater height is due to faster growth; not that a faster 

growth is due to greater height. Similarly, a bigger time reading 

or a faster time is due to faster aging; not that the faster aging is 

due to a faster time.  

 

Time and Distance (Length) are on equal footing  
            Let us try to apply our definition of time to General 

Relativity by another example. Suppose there are two bodies- A 

and B- identical in all respects and always traveling at equal and 

uniform speed while on earth. While A is free to leave earth and 

roam anywhere in space or on any other planet, B is always 

earth-bound. Each of them is to be provided with only one 

measuring device- either a measuring rod or a clock of identical 

construction. Suppose both have opted for the rod. While 

travelling, they want to measure their movements and time both. 

They can easily measure their movements- their spatial 

progressions- with the help of their measuring rods. To measure 
their temporal progression- the time, they can consider the 

duration of their spatial progression made as they move by one 

measuring rod as a unit of time. 

            As long as both A and B are on the earth, their 

measurements- both distance and time- agree with one another, 

as both are moving at equal and uniform speeds. However, now 

let us suppose A is somehow transported to space where there is 

no gravity and again trying to make measurements of its 

movement and time. But it does not know that now it is 

travelling in a gravity free territory. Its speed increases to some 

extent compared to that on earth but it cannot notice it, because it 
counts the period during which it moves by one measuring rod as 

one unit of time. Suppose it moves by 100 measuring rods and 

counts 100 units of time. But in the same duration, B on earth 

moves a bit less, say by 90 measuring rods, so it will count 90 

units of time only. B’s 90 units of time are equal to A’s 100 

units.  

            When A returns home and meets earth-bound B, they 

don’t agree on their measurements of time. They wonder why in 

the same duration, that is, in between their departure and reunion, 

their time measurements vary. But they don’t find this disparity 

too hard to resolve when they come to know that while A could 

fathom 100 measuring rods during this period, B has completed 
90 only. Ultimately they find that their speeds at which they 

made their spatial progression, which were equal when they were 

both on earth, vary in relation to each other after they departed. 

However, until they compare their speeds with one another, they 

find them unaltered, as both move by 100 measuring rods in 100 

units of time. They conclude that after A left earth to roam in 

space their speeds of movement were different from each other’s 

perspective. If both of them, after they are departed, count 100 

units of time on their own tracks, their finishing moments will 

not be simultaneous. There is no common time for them. Each of 

them has its own time, its individual time- the acquired time. It 
may or may not be equal, depending upon the situation. In this 

example the bodies measure their time according to their spatial 

progression. The latter is a part of the aging of the bodies. They 

can use any other change in their structure or position to measure 

their aging, and this measurement will serve to tell the time they 

acquire. 

            On the contrary, if A and B opt for clocks only, of 

identical construction, and no measuring rods to do their all 
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measurements, they would certainly try to measure the distances 

they move with the help of their clocks itself, apart from 

measuring their times. Suppose they decide that when the clock’s 

hand completes one round, say one unit of time, they will mark 

the distance travelled during that period as one unit. As long as 
both are on earth, their measurements of time and distance agree 

with one another as both are travelling at the same constant 

speed. But, after a while, they decide to follow the same old 

course- B remains on earth but A escapes to heavens, away from 

the clutches of gravity. B moves on earth till his clock completes 

100 units of time, and as such, it counts the distance travelled by 

it as 100 units. But again, the gravity free space allows the body 

A and its clock to move a bit faster. When A completes 100 units 

of time and thereby counts the distance moved by it as 100 units, 

its measurements again do not agree with those of B. A finds its 

distance shorter than that of B.  

            Time and distance are, therefore, complimentary to each 
other. If gravity affects one, the other is ought to be affected. If 

the bodies are acquiring their spatial progressions, they are 

acquiring their temporal progression too; none is being thrust 

upon them. 

            The above example shows that if we accept the definition 

of time proposed here- ‘time is a measurement of aging’- neither 

the propositions of relativity are violated, nor do they appear 

counter-intuitive.  

            The above discussion is probably in agreement with 

Barbour’s statement- “This is the goal I am working towards: 

time will become a distance through which things have moved. 
Then we shall truly see time as it flows, because time will be 

seen for what it is- the change of things.” 13 

             He wants to exchange time with distance or change of 

things. This is what I too have tried to do in the above example- 

treating time and distance on equal footing. 

            In the above example, we saw that the measurement of 

distances (lengths) in space could depend upon time or that of 

time upon distances. But what is the link that connects time with 

distance or length? A deeper insight into the matter shows that it 

is the body, the object that connects distance with time. Both the 

distance travelled as well as the time acquired is the property of 

the body, the object. Thus, though as per Einstein and 
Minkowski, time and space are of course inseparable aspects of 

the universe, I think, it is the objects which make them 

inseparable and connect the two. At least time is a property of 

objects, a measurement of their aging.  

             “… Objective facts within relativity can seem utterly 

mysterious and logically impossible if we imagine that time is a 

river. Such a time does not exist. Relativity makes statements 

about actual clocks, not time in the abstract.”14 Barbour also 

reaches this conclusion while talking about the General 

Relativity.  

            Thus, I think that we must keep the spatial and temporal 

dimensions of objects on equal footing as both are their acquired 

properties. And I think this is what Relativity has taught us too. 
But since we have always focused our attention on the 

dimensionality of space and have considered time too to be the 

fourth dimension of space- intermingled with the other three, we 

have not been able to fully exploit the recommendations of 

Relativity.  

            If we shift our attention from the dimensionality of space 

to the dimensionality of objects- which in my view is the real 

dimensionality- the recommendations of relativity might get fully 

appreciated, and time might reveal its real nature to us. Time is 

an acquirement (effect) of aging; not a requirement (cause) of 

aging. Time is the fourth dimension of objects. 
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Abstract- Einstein’s theory of relativity made a paradigm shift 

from the Newtonian view of time by claiming that time is not 

absolute; it is relative and could be different for different 

observers. However, though this theory changed the way the 

world thought about time, time still remained a mystery. The 

question- ‘What is time?’ still remained unsolved. The present 

article attempts to reveal the nature of time from a different 

angle. It analyses the relation of time with the phenomenon of 

aging- getting old- of both animate as well inanimate.  It 
establishes that time is not a requirement for aging, not a cause of 

aging. Rather, it is an acquirement by aging, an effect of aging. 

Then I define time ‘as a measurement of aging’. The article 

shows that just as length, width and height are the spatial 

measurements of objects (measurements of their size) and not 

any independent entities; time too is their temporal measurement 

(measurement of their age) and not any independent entity. Just 

as a child or a plant has to grow to acquire its height, width, or 

thickness; it has to grow itself to acquire its age- its time- too. 

Time is equivalent to age; just as height is equivalent to growth. 

Time is not an independent entity, not an invisibly flowing river 
that showers ‘age’ upon objects; rather objects evolve or change 

to acquire age. And clocks are just objects that measure their own 

aging first, and then, by comparison, they measure the age of 

other objects; just as measuring rods measure their own length 

first and then, by comparison, they measure the length of other 

objects. 

 

Index Terms- Time; Aging; spatial dimension; temporal 

dimension; 

 

I. THE RELATIVE TIME 

n Newtonian physics, space and time formed the arena of the 

universe where the visible matter and energy played their role. 

Time, according to Newton, was absolute and flowing equably. 

These so called ‘absolute’ and the ‘equably flowing’ features of 

Newtonian time worked like pillars to strengthen the already 

popular myth about time that it was something like a flowing 

entity, an independent entity.  In 1905, Einstein shocked the 

world by presenting his special theory of relativity which told 
that time is relative. Challenging the Newton’s absolute time that 

was constant for every observer, he proposed that time is not 

constant for every observer. It is local. It is personal. Even 

present, past and future lost their universal meaning and became 

personal. It said that the clock of an observer in motion may not 

agree with the clock of a stationary observer- time can be slowed 

for the former observer. Relativity also fused time with space to 

form space-time.  And a decade later, when Einstein unveiled his 

general theory of relativity, the world came to learn that the 

space-time is not always flat but may be curved also.  

          Thus, the Newtonian pillars of the myth about time were 

demolished by the Einstein’s theory; but alas, the myth itself 

survived- time, though fused with space by Minkowski and 

Einstein, continued to enjoy the status of an entity in minds of 

most people. Time still remained an enigma. 

Lee Smolin says- 

           “What is time? This deceptively simple question is the 
single most important problem facing science as we probe more 

deeply into the fundamentals of the universe. All of the mysteries 

physicists and cosmologists face- from big bang to the future of 

the universe, from the puzzles of quantum physics to the 

unification of the forces and particles- come down to the future 

of time” 1   

          It is said that when asked- what is ‘time’, Einstein once 

replied, “Time is what our clocks read”. But what do our clocks 

read? We are yet to learn. Julian Barbour, writes about Newton’s 

and Einstein’s views on time – 

           “Curiously, physicists have tended not to ask this question 
(What is time?), preferring to leave it to philosophers. The reason 

is probably the colossal and dominating influence of Isaac 

Newton and Albert Einstein. They shaped the way physicists 

think about space, time and motion. Each created a 

representation of the world of unsurpassed clarity. But having 

seen their way to a structure of things, they did not bother unduly 

about its foundations. This creates potential for confusion. 

Without question, their theories contain wonderful truths, but 

they both take time as given. It is a building block on a par with 

space, a primary substance.”2 

          It is, therefore, highly desirable that we test alternative 
views about time, from different angles, and try to settle the 

issue, what do our clocks read. In physics, time is mostly dealt 

with in relation to motion. I am a student of biology, and hence, I 

try to enquire about time from the view point of the most 

common aspect of animate objects, and inanimate objects too, 

i.e., aging- getting old. 

 

II. TIME AND AGING   

          We all can agree upon one fact about this visible universe. 

Whenever it came into existence, it did not disappear 

simultaneously. It could have changed continuously, but 

survived, evolved and kept on acquiring age. And this is the 

universal property of every component of this universe- animate 

or inanimate- that when it comes into existence, it survives for a 

period- ranging from fraction of seconds to eons- and thus 

I 
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acquires age. It also constantly undergoes some change- visible 

or invisible- during this period. 

           The term ‘age’ implies ‘to grow old’. The word ‘aging’ is 

derived from the word ‘age’. But the reality is otherwise. Aging 

is a phenomenon, and age is its consequence. Aging is the cause, 
and age is the effect. Thus, in reality, age is due to aging. When 

something undergoes the phenomenon of ‘aging’, only then it 

acquires ‘age’. 

          Everything in this universe- animate or inanimate- ages. 

Galaxies, stars, planets, mountains, rocks, buildings, plants, 

animals, everything age. And during their aging, they always 

undergo some change. Maybe the change is visible within a short 

period, or, maybe it is visible only after a very long period. But 

change is there. The universe as a whole and everything in it 

goes on changing, and hence evolves and ages. We cannot 

always define these changes as progressive or retrogressive. Yet 

these are changes.  
          The dictionary meaning of the word ‘age’ is the ‘time’ 

during which a person or a thing has existed. Thus, to define the 

term ‘age’, we need the term, ‘time’. But could it be vice versa, 

i.e., can we define the term ‘time’ with the help of the term 

‘age’? We shall see that we can. We shall also see that age and 

time are the two sides of the same coin; rather age is itself time 

 

We gain age actively, not passively 
          Let me ask a question. Suppose we have a new born child- 

zero days old. After one year (i.e., one calendar year), the child 

becomes one year old. Now my question is- how did the child 
grow from zero days to one year? What are the requirements 

needed to let her grow from zero days to one year? Did she grow 

to one year just passively, without making any effort, with the 

passage of one calendar year? Or, did she have to make some 

efforts to achieve this goal?  

           Some of us may reply that nobody has to make any effort 

to increase his or her age. We gain age passively, just by passage 

of time. One year passed, and we gained one year in our age. But 

many of us may answer that the child required food, water, air, 

proper conditions to survive and, of course, one year of ‘time’ for 

this purpose. She got the first four of these requirements from her 

surroundings- water and air directly from earth and its 
environment, and food through the mediation of plants. Thus, all 

these requirements were ‘imported’ by her into her body from 

her surroundings. These were not always available inside her 

body except what she could store for some time out of those 

imports. But what about the last requirement- one year of ‘time’? 

Is ‘time’ really a requirement to age?  

          For the time being, let us accept that the child required- 

along with food, water and air - one year of ‘time’ also to age. 

Thus, with so many things required to ‘age’, can we say that she 

really did not have to make any effort for it? Did she really ‘age’ 

effortlessly and passively? Let us think about it a little deeply. 
          What is a child? She is a living being. And what do we 

mean by a living being? Living beings are a collection of living 

cells, which are, in turn, an organization of highly specialized 

and ordered molecules. Inside these cells are going on 

continually a chain of biochemical reactions, also called 

metabolic reactions, which serve the purpose of keeping the cell 

alive and healthy and capable to perform its work properly, and 

may allow it to grow and divide. The cells in turn keep the living 

being alive, healthy and active. And it is for this purpose of cells 

that we human beings, or for that matter any other organism, 

require food, water and air.           Thus it is evident that to 

survive and age, our cells, using these supplies, have to work 

continuously in terms of these metabolic reactions. Since we are 
just a collection of our cells, we cannot say that a child ages or 

grows old effortlessly or passively. She, in the form of her 

constituent cells, does make efforts- continuous and relentless- to 

survive and age. She ages actively. The moment her cells cease 

to work, she will die. No more growth, no more aging.  

           So, can we say that the fulfillment of these requirements 

and the efforts made by her are enough to make her age? Most of 

us will not agree. They will say, “She will still require one thing 

more- one year of time- to age from zero days to one year old”. 

For most of us, ‘time’ is something like a requirement, or a 

causative factor for aging. But is it really so? We shall analyze. 

 

Required time vs. Acquired time 

          For the time being, we have accepted that one year of 

‘time’ too is a requirement for the child to grow old. Let us call 

this one year of ‘time’, which we think is a causative factor for 

aging of the child, the required time. We see that the net effect of 

all these causative factors- food, water, air and ‘time’- is an 

increase in age by one year. But ‘age’ is also measured in terms 

of ‘time’. Thus ‘age’ is another form of ‘time’. Let us call this 

‘time’- the increase in age by one year- the acquired time. This 

acquired time is not a cause of aging; rather it is an effect of 

aging. We see that the acquired time is exactly equal to the 
required time- one year. 

          Thus, according to general perception, we see two forms of 

time: ‘time’ as a ‘cause’ of aging- the required time and ‘time’ as 

an ‘effect’ of aging- the acquired time.  

          Does time really come in two forms- as ‘cause’ and as 

‘effect’; as required time and as acquired time? Does aging both 

requires ‘time’ as well as acquires ‘time’. If time comes in two 

forms- as the ‘cause’ and as the ‘effect’- what is the difference 

between these two forms? Or, is there only one form of time? If 

time comes only in one form, which one is the truer- the ‘cause’ 

form or the ‘effect’ form? Is time a cause of aging or an effect of 

aging- if not both? Does aging require time or acquire it? And 
ultimately, what is the nature of this enigmatic time- in whatever 

form it comes? Let us go ahead with our analysis. 

 

Is ‘Time’ a requirement for aging? 

          When we say that time is a requirement for our or any 

other organism’s aging or growth, what is the message conveyed 

by this statement? The statement usually conveys the message 

that time is a ‘factor’ external to us and independent of us and 

imposes itself upon us and every other organism to let us grow 

and ‘age’. And the same message is conveyed when we say that 

time is a requirement for ‘aging’ of any inanimate object- a 
house, a mountain, the earth, or the sun. These statements usually 

make us feel that ‘time’ is something like an invisible power of 

nature flowing continuously through the universe and causing its 

components- both inanimate and animate- to age. Thus, most of 

us think that aging is the boon, or the bane, of ‘time’. 

          But if time is a requirement for aging, where does the child 

gain it from? Do we also import ‘time’ from outside our body, 

from our surroundings? Or is it available inside our body itself? 
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And if it is a requirement, then what is it? What is the nature of 

this requirement? And what could be the mode of its interaction 

with our body?  

   And what about the aging of inanimate objects? A 

house or a mountain is stand still. It seems not to make any effort 
to age, but still it ages. Everything in this universe ages. How? In 

my view, the inanimate objects too- the houses, the mountains, 

the earth or the sun- are not standstill. They are also working 

continuously. They are working at the level of their molecules 

and atoms. Their atoms are continuously interacting among 

themselves and with their surroundings to change, and thus to 

‘age’. Medicines all come with an ‘expiry’ date. Therefore, if 

they ‘expire’, they must age before it. So, inanimate objects too 

do not age passively. ‘Aging’ is not thrust upon them by any 

external ‘time’. They too have to earn their age by hard work. 

The exterior of our house; and its interior too, interacts with 

weather. And it weathers. Mountains also interact with 
atmosphere and they weather too. The more the interaction, the 

more they weather. And the more they weather, the more aged 

they appear. 

 One may interrupt me that the age of our houses and 

mountains do not depend upon weathering or upon their 

appearance. It depends rather upon the passage of time since 

their creation. The age of a house built in 1900 is definitely 

hundred years in 2000, whether it looks that old or not. But let us 

try to see from another angle. The house built in 1900 is one 

hundred years old in 2000. What do we mean by this statement? 

You may say it simply means that one hundred years have passed 
since its construction. What do we mean by one hundred years? 

You will again say that hundred years means the earth has 

revolved hundred times round the sun since the construction of 

the house. But what is the relation between revolution of earth 

and aging of the house? Does the revolution of earth directly or 

indirectly affects aging of the house? Suppose for a moment that 

the earth stops revolution. What will be the effect on the house? 

Will it not age thereafter? It will.  

 You may say now that a certain amount of ‘time’ has 

passed since the construction of the house and the revolution of 

the earth is simply a way to measure that time. We can use any 

other natural or artificial cyclic phenomenon- like orbiting of any 
other celestial body, counting our pulses or the swings of a 

pendulum to measure this time. Ok. But this is where our 

problem lies. We just want to know- what is this ‘time’, whose 

certain amount has passed? Is this ‘time’ something outside and 

independent of the house, the earth, the other celestial body, the 

pulse or the pendulum? Is there flowing an invisible river of 

‘time’ that will just shower ‘a hundred years’ upon the house and 

the earth and upon every other object to make them hundred 

years old. Though most of us agree that there is something called 

‘time’, probably none will say that it is something like an 

invisible river that showers ‘time’ upon objects- living and non 
living- to make them old. None will say this, but unfortunately, 

this is the view of many of us about time and this is the view that 

has created so many myths about time- like passage of time and 

time travel.  

          So, you will say that neither time is an invisible river, nor 

does it shower ‘time’ upon the house, upon the child or any other 

thing to make it old, yet an independent time does exist. But if it 

exists, what is its relationship with the aging of the house, or the 

child? If it is a requirement for the aging of the house, or the 

child, it must help the house or the child to make them old in 

some or the other way. But unfortunately, there is no conceivable 

way to show that there is an independent entity called ‘time’ and 

that it helps objects get old, or that its absence can prevent 
objects from getting old. Thus, it is not at all certain that we 

require ‘time’ to get old; neither can we ever prove it. 

 However, it is quite certain that we need ‘time’ to 

measure our age as well as the age of other objects- the house or 

the child. And to measure something, we need some reference 

object or some standard. Like, to measure length we need a 

measuring rod of a particular length on which most of us can 

agree. Similarly, to measure age, we need a clock. Clocks are 

prepared in agreement with rotation of earth (as far as solar time 

is concerned). Revolution of earth is also helpful in measuring 

our age in terms of years. In my view, when we measure time, we 

just measure the aging of the earth by counting its rotation or 
revolution, or its fractions. And then we measure the aging of the 

house, of the child, or of any other object by comparing it with 

aging of the earth, just as we can measure the height of the 

house, of the child, or of any other object by comparing it with a 

measuring rod. The measuring rod has no effect on the height of 

the house or the child. The earth’s rotation or revolution or the 

clock, too, has no effect on the age of the house or the child. Of 

course the age of earth, the age of the house, or of the child is a 

form of ‘time’ itself, but it is not required for their aging as a 

causative factor, hence it is not the ‘required time’. 

          Earth goes on changing its position as it orbits round the 
sun due to gravity. Every orbit makes it a year older. Earth 

worked hard to earn this one year. Not only did it make one 

revolution round the sun, it also made roughly three hundred and 

sixty five rotations on its axis during that period. Had it worked a 

little slowly, that is, would have revolved a little slowly, it would 

have aged a little slowly, and as such, would have gained its year 

a little late. And not only does the earth revolves and rotates to 

get old; it does perform a lot of other actions too, down to the 

level of its constituent atoms and sub-atomic particles. 

          Similarly, the aging of the house is also due to its own 

internal molecular interactions as well as interactions with its 

environment. Another question may arise here- what is the 
difference between a one year old house and a hundred years old 

house? The difference is that the molecules of a one year old 

house have interacted among themselves and with their 

surroundings about one hundredth time only than did the 

molecules of a hundred years old house.  

          Thus, my opinion is that aging of an object has nothing to 

do with the rotations or revolutions of the earth. Rather it 

depends upon its own molecular interactions and its interactions 

with its surroundings. If we keep an apple on the dining table, 

and another of similar age and texture in the refrigerator, the 

latter will experience lesser change after a week in comparison to 
the former. Conventionally, both apples are of the same age after 

a week, but practically the latter has aged less. Temperature 

changed the way they aged.  

 Let us get back to the child and now focus upon her pre-

birth stage. Suppose at present she is just a one day old embryo 

(zygote) developing in her mother’s womb and that she has an 

identical twin also developing with her. Let us also suppose that 

we take her twin sibling out of her mother’s womb at day 1, put 
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her in an artificial womb where she can get everything required 

for her development the same way as she could get in her 

mother’s womb, except temperature, which is brought here down 

to -196 degree centigrade using liquid nitrogen (something like 

cryo-preservation). In these circumstances, the sibling may 
survive but she will not undergo any cellular division and any 

embryonic development. Even after 3 weeks of time, she will 

remain like a unicellular zygote. On the other hand, her sibling 

growing normally in her mother’s womb develops normally 

through different stages to become 3 weeks old. 

          What will be the age of the sibling growing in the artificial 

womb after 3 weeks? There are two terms to deal with this 

situation- chronological age and biological age. One may say that 

its chronological age will be 3 weeks but the biological age will 

be 1 day only. What is this chronological age? Counting of solar 

days! The question rises again- what is the relation between the 

solar day and the development of the embryo. Both are 
proceeding independently. None is dependent upon the other’s 

age. The earth, the moon and the child developing in her 

mother’s womb all have made certain advancements in their 

position and/or structure during this period and have advanced in 

their age too. But the sibling-in-artificial womb made almost no 

physical or any other advancement, and hence should not have 

made any advancement in her age too and, therefore, is almost 

one day old. If the sibling cannot claim for the physical 

advancements acquired by her twin who is growing normally in 

her mother’s womb or the physical (or, positional) advancement 

of earth, how can she claim for the temporal advancement 
acquired by her sister or the earth? Of course her normal sibling 

is three weeks old now, our clock and calendar are now showing 

a date three weeks past, the earth and the moon have advanced 

on their orbits to some extent, and our own age has advanced by 

three weeks? But what is the relation between the sibling-in-

artificial womb and her normal sibling, a clock, a calendar, the 

earth, the moon or our own age? Can we find any mechanism by 

which these objects can share the advancement in their ages with 

the sibling-in-artificial womb? The answer is ‘no’.  

 Thus we see that even exactly similar things – as the 

identical twins in this case- age differently in different 

conditions. In other words, they can acquire different amount of 
time in different conditions. Similarly, different inanimate 

objects too may age at different rates in similar conditions. This 

is evident from different half-lives of radio-isotopes of different 

atoms. While Potassium-40 from a rock has a half-life of about 

1250 million years, Carbon-14 from the same rock has a half-life 

of 5370 years. Thus, here we see that different objects age 

differently in similar conditions. These facts indicate that there 

may not be some common factor, like time, behind the aging 

phenomena of different objects or similar objects. Instead, every 

object ages according to its own properties and according to its 

own circumstances and, hence, at its own rate. However, for our 
convenience and practicability, we have to use a common scale 

of time to measure the age of every object. 

          It is a common knowledge that if there is a ‘cause’ behind 

some ‘effect’, there must be a mechanism to link the two. For 

example, if temperature and pressure are responsible for boiling 

of water, there is a mechanism to link these causes with boiling 

of water. But we do not know and can never know how ‘time’ 

can cause things to age. We even do not know if ‘time’ does 

cause things to age. Nor do we know if this ‘time-as-a cause-of-

aging’ form of time does have any independent existence. But we 

do know that molecular interactions- among themselves and with 

their environment- do cause things- living or non-living- to 

change, to evolve, and hence to age.  
          So instead of making ‘time’ responsible for aging of the 

house, of the child or ourselves, we can rather say that the 

molecules of the house should undergo ‘such number of times’ of 

molecular interactions among themselves or with their 

surroundings; the cells of the child or of our bodies should 

witness ‘such number of times’ of metabolic reactions to age 

‘this much old’. Replace ‘time’ with ‘number of times of the 

activities’ to be responsible for aging. 

          Though it is true that neither we can identify all the 

activities of the molecules of an object, nor can we count 

precisely the ‘number of times’ the molecules of an object 

interact, or the metabolic reactions going inside a cell to cause a 
certain amount of aging to practically replace ‘time’ with the 

‘number of times of such activities’, yet this replacement in 

theory itself can open a new avenue in the direction of 

understanding time. 

          In reality, therefore, the time we read by a clock is a 

reading of its age that it has acquired by doing some activities a 

certain number of ‘times’, including its tick -tocks. But in 

practice, we can easily identify and count its tick-tocks only; 

hence we measure its aging, and thereby time too, by counting its 

tick-tocks only. And in practice, since we cannot always read the 

age of any living or non-living object by counting the ‘times’ its 
own ‘actions’ or ‘interactions’ occur, reading its age by 

comparing with the age of a clock is the simplest and most 

convenient way. So, why should we stubbornly hold ‘time’ 

responsible for aging? This stubbornness prohibits us from 

apprehending the real nature of time. 

          So, to revert to the original question- how did the child 

grow older by three weeks- I would suggest that food, water, air, 

proper living conditions and a lot of work done by her 

constituent cells- in the form of various genetic and metabolic 

reactions a certain number of times- are sufficient to make her 

older by three or more number of weeks. Three weeks of ‘time’ 

as a ‘requirement for aging’ does not seem necessary and may 
safely be omitted.  

          Now let us try to look upon time from the other 

perspective- ‘time’ as an acquirement by aging. 

 

III. ‘TIME’ AS AN ACQUIREMENT BY AGING  

          Now let us presume that in the backyard of the child, now 

a kid, is located a tall tree. The kid tries to find out the height and 
age of this tree. She is told by the gardener that it is roughly 

eleven meters high and eleven years old, roughly, too. Now she 

tries to imagine, in her mind’s eye, a glimpse of the tree when it 

was just a year old- a humble, soft and much smaller plant, about 

a meter only in height. Let us accept that her imagination is 

nearly correct. 

          In the case of this tree also, it is very easy to imagine how 

that small, one meter high and one year old plant grew into this 

tall, magnificent, eleven years old tree. We know that the roots of 

the one year old plant absorbed water and some minerals from 

the soil and some ‘vessels’ in its stem called ‘xylem’ carried 
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them up to the branches and leaves. Leaves absorbed carbon 

dioxide and sunlight from their environment and, with the help of 

all these groceries and a pigment named chlorophyll inside them, 

cooked food for the entire plant. This food was transported down 

to the tip of roots of the plant and every other parts too through 
some other ‘vessels’ called ‘phloem’ and was distributed to all its 

cells- the building blocks of the plant that consumed it to do their 

usual household and other specific activities, and some of them, 

located near the tips or the periphery, also used it to grow and 

divide with the help of a number of enzymes and other specific 

chemical entities. The process kept on going, repeating itself 

again and again a certain number of times, and the number of 

cells kept on increasing till that humble one year old plant grew 

into this magnificent eleven years old tree. 

           Thus we see that there are some external factors- water, 

minerals, carbon dioxide, oxygen (to retrieve energy from food), 

sunlight; and some internal factors- chlorophyll, a complex of 
enzymes and some other molecules to drive a plethora of 

metabolic activities inside the cells. The cells, in turn, undergo 

various changes- physical changes, like changes in their 

dimensions, their texture, color of pigments, osmotic pressure, 

number and structure of cytoplasmic organelles; chemical 

changes, like changes in concentrations and types of different 

enzymes and molecules inside cells, interaction among different 

molecules etc. and genetic changes, like differential expression 

of genes at different moments. The cumulative effect of these 

changes is growth and division of certain cells, leading to 

lengthening and aging of the plant. The one meter tall and one 
year old plant gradually grows into the eleven meters tall and 

eleven years old tree. Of course during this transformation, the 

plant needs its cells to undergo a certain number of times of 

metabolic cycles and a certain number of times of cell divisions. 

Various physical and chemical laws guide all these activities and 

help different parts of the plant to grow in particular directions.  

          By doing so, the plant acquires ‘increments’ in its height, 

its girth, its mass, and its volume. By doing so, the plant survives 

through ‘individual little moments’. And it is these ‘individual 

little moments’ which add together to increase the plant’s age by 

ten or any number of years, just as it is the ‘individual little 

heights’ of the plant which add together to increase the plant’s 
height by ten or any number of meters. The plant grows to 

acquire increments in its height, its girth, its mass, its volume- 

these properties are obviously not thrust upon the plant by some 

invisible rivers of height, girth, mass or volume. Similarly, it also 

grows or evolves to acquire increments in its ‘age’- and 

obviously, its age too is not thrust upon it by some invisible river 

of ‘age’, or ‘time’. Just as it is a fact that, at a particular moment, 

the tree has a certain height, a certain girth, a certain mass and a 

certain volume; it is also a fact that it has a certain ‘age’ at a 

particular moment.  We can measure the height of the tree with 

the help of a measuring tape in the units millimeters, centimeters 
or meters. Similarly, we can measure the age of the tree with the 

help of a clock in units of seconds, minutes, hours, days or years. 

We can call this measurement as ‘time’ too, that is equivalent to 

the ‘age’ of the tree. Thus, ‘time’ is equivalent to ‘age’ of any 

living or non-living object that it acquires and, therefore, can be 

called as the acquired time. 

          From the above discussion of the tree, let us get back to the 

child. We can now say that, just like her height or her physical 

dimensions, her ‘age’ too, or, say her ‘time’ too, was acquired by 

herself, by her own growth, by her own aging phenomenon, and 

was not thrust upon her by some invisible and abstract ‘age’ or 

‘time’. Thus, if we accept that ‘time’ is equivalent to age, is 

acquired by the phenomenon of aging, and is not required for it, 
it will no more remain enigmatic. This acquired time is the effect 

of aging and not the cause of aging, just as the height of the tree 

is the effect of its growth and not the cause of its growth. And 

just as we can see, touch and measure the height of the tree, on 

the same the ground, when we see and touch the tree at different 

moments, we are in a sense seeing and touching the age, or, say, 

the acquired time of the tree, though indirectly. Similarly, we can 

see and measure the age, say the acquired time of the child, just 

as we can see and measure her acquired height.  

          Thus, the acquired time is, in a sense, physical, visible and 

measurable, just as the acquired height or length is physical, 

visible and measurable. Height and time should be taken on 
equal footing. 

 

IV. ILYA PRIGOGINE’S CONCEPT OF TIME 

          Ilya Prigogine, the Russian physicist, who won the 1977 

Nobel for physics, suggested two concepts of time in his book, 

‘From Being to Becoming’3 - 

1. The concept of external and universal time: that refers 
to time as a parameter of motion and describes 

processes that can be measured with a clock 

2. The concept of internal and individual time: that refers 

to time as a property of the development of the physical 

system. It is used when we want to determine the 

intrinsic age of a system by counting the number of 

irreversible transformations of a certain type that have 

been generating the present state of the system. 

 

          The second attribute of Prigogine’s concept mentioned 

above - “Time is internal and individual, and it is used to 

determine the intrinsic age of the system.”- is in direct agreement 
with my view of time. The minor difference is; while he says that 

the internal and individual time is used to measure age of a 

system, I say that the measurement of age itself is time; just as 

the measurement of spatial extension of an object itself is length. 

But saying it this way makes a lot of difference. It eliminates the 

very need of the first attribute of Prigogine’s concept from the 

realm of time- no more does it, or its any part, require being 

external and universal. The internal time- a property of objects, a 

measurement of their aging- will suffice to describe the 

parameter of motion and to be used as a clock. 

 

V. MEASURING THE PHENOMENON OF AGING   

           ‘Aging’ of an object is associated with, or, is due to, 

various changes- reactions or interactions- it is undergoing. 

Therefore, to monitor the process of aging, we need to keep tab 

on these changes. But practically, it is very difficult, or almost 

impossible, to identify all the changes that an object- living or 

non-living- is undergoing, nothing to say about the difficulty in 

measuring all these changes. On the other hand, the rate at which 
these changes go; and hence the rate of aging of the object may 
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vary at different moments. So, it is almost impossible to exactly 

measure the rate of changes or aging of an object. Hence we have 

learned to depend upon some regular, almost uniform, observable 

and measurable changes occurring in some natural or man-made 

objects, as they age, to approximately measure their aging. These 
objects form what we call clocks.  

          Height or length of an object is measured by comparing it 

with the length of a measuring tape.  The latter is a simple object, 

just as is the object whose length is to be measured. The only 

difference is that the measuring tape has some regular markings 

on it based on some man made ‘standards’- millimeter, 

centimeter and meter; or the inch and foot, acceptable to 

everyone. Thus the tape reads its own length first with the help of 

markings on it. Then it reads the length of the object to be 

measured by comparing it with its own length. If we make 

similar markings on the object itself to be measured, we shall no 

more need a measuring tape. The object itself will become a 
measuring device. 

          Therefore, like the measuring tape, a clock too is a simple 

object, just as is the object whose age is to be measured. The 

only difference between the clock and the other object is that the 

aging phenomenon of the clock is ‘marked’ or ‘graduated’  by 

some special mechanism, in agreement with a ‘standard’- 

seconds, minutes, hours - acceptable to everyone. The seconds, 

minutes and hours are the time-stones of a clock that read how 

old the clock or a nearby object has become; just as a road has 

mile-stones that read how far a passenger has travelled on this 

road.  Every tick of the clock is telling increments in its own age- 
one second, two seconds, three seconds……., one hour, two 

hours, three hours…… and so on. And then it tells the age of 

other objects by comparing their age with its own, just as the 

measuring tape does. If there are similar markings on the aging 

phenomenon of other objects, we shall not need a clock to 

measure their aging. 

          A ruler can tell us either the entire length or the partial 

length of an object and it can also tell the location of a particular 

point on the object. For example, it can tell the entire height of 

the tree or the height of a part of it, and it can also tell at what 

height the tree gives out its first branch. Similarly, a clock can 

tell the entire or partial age of the tree that is equivalent to its 
acquired time (this is also called the ‘period of time’), and it can 

also tell at what age or time the tree gave out its first branch (this, 

in turn, may be called the ‘point of time’). 

 

Lee Smolin also describes a clock in a similar way- 

 “…What is a clock? At the most basic level, a clock is a 

subsystem of the universe that changes in a predictable and 

regular way, so that its appearance can be used as a label to 

distinguish different moments, against which the changes of 

everything else in the world may be measurable.”4   

 

VI. TIME IS ASSOCIATED WITH OBJECTS 

          Let us do some analysis of time based on its existing 

concept in physics.  

          At a point in space, say ‘A’, a stationary clock will tell a 

time, say t. We can say that the time read by this clock is its local 

time, associated with that point of space only. General Theory of 

Relativity will tell us that the same clock may not tell the same 

time if it were at some other point of space, say ‘B’ at the same 

moment. It is ok. But Special Theory of Relativity will tell us 

that if another clock is passing at a very high speed through the 

same point of space ‘A’ at the same moment- when the stationary 

clock located there told time t- it too may not tell the same time, 
t. It may tell a time a little less than t.  

          Thus, we see that we may observe different times at the 

same moment and at the same point of space. So, the notion that 

time is associated with space seems to have a limited validity. A 

clock at different points of space may give different times; a 

clock may also give different times if moving at different speeds 

through the same point of space. And according to the model of 

time presented here, a clock is a simple object that can read its 

own aging. Thus, Time seems to be more associated with objects. 

More so, we can never read a time at any point of space if there 

is no object or no clock at that point. So, association of time with 

space as suggested by relativity, I think needs a review. This 
association will never lead to a better understanding of time. As 

far as I know, wherever and in whatever way relativity has 

associated time with space, a deeper analysis will show that time 

was initially associated there with a clock or an object; of course 

it was also associated with the position or velocity of the clock or 

the object. Relativity simply tells that the clock may tell different 

times if located at different points of space. It never says that a 

particular point of space has been allotted a particular time at a 

particular moment. So the notion that a clock located at a 

particular point of space reads the particular local time of that 

point of space is not very useful.  

 

VII. CONCLUSION  

          Barbour focuses on configurations of the universe which 

he calls ‘Nows’ or instants and which can exist without the 

support of a framework of space-time 5. According to my scheme 

also, things evolve from one stage to another, or from one 

configuration to another, and in this process, they get older and 

gain age. Time is just a scale we have developed to measure this 
gain in their age. My notion is, therefore, that time is not 

primarily associated with space; rather it is primarily associated 

with objects- a clock, or any other thing. Time is acquired by 

aging, not required for aging. It is simply a measurement of 

aging of objects. Of course the clock or the object may age 

differently at different points of space, hence, may tell different 

times. Time is a measurement of aging of things, and aging is a 

property of things- their extension in fourth dimension; just as 

length, width and height are measurements of extension of things 

in the three spatial dimensions.   

          So, when Einstein told that “time is what our clocks read”, 
the answer will be completed if we add to it- ‘and our clocks 

read nothing but their own aging’. 

 

Length, width and height tell how large an object is, 

time tells how old it is. 
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Abstract- Special theory of relativity told that moving clocks 

would slow. Thus, if anything moves at a very high speed, its 

time will be highly dilated. On this basis, the theory predicts that 

if someone moves at a very high velocity, his time will not agree 

with the time of a stationary person. Based on the predictions of 

relativity, many authors have been advocating the prospects of 

time travel to future. Even before this theory came into existence, 

people imagined about time travel and science fiction stories on 

time travel, like ‘The Time Machine’ by H. G. Wells, were 
written.  But is it really possible? And what is the real meaning 

of time travel to future as predicted by Special theory of 

relativity? A deeper analysis shows that the concept of time 

travel is simply a myth. The present article shows how? 

 

Index Terms- Time travel, Time machine, Time dilation, 

 

I. INTRODUCTION 

he Time Machine is a famous, and probably the first, science 

fiction written by H. G. Wells in 1895; that narrated a 

proleptic story of a time traveler. Let us have a look at some 

excerpts from it that describe what the time traveler is witnessing 

while flying off to a faraway future.  

             “... I saw trees growing and changing like puffs of 

vapour, now brown, now green; they grew, spread, shivered, and 

passed away. I saw huge buildings rise up faint and fair and pass 

like dreams. .... Presently I noted that the sun belt swayed up and 

down, from solstice to solstice, in a minute or less, and that 

consequently my pace was over a year a minute...” [1] 
            And then he goes ahead, to a still farther future, when the 

sun, the moon and earth, all are taking their last breath- 

             “... The band of light that had indicated the sun had long 

since disappeared; for the sun had ceased to set- it simply rose 

and fell in the west, and grew ever broader and more red. All 

trace of moon had vanished. ...  At least, some time before I 

stopped, the sun, red and very large, halted motionless upon the 

horizon… The earth had come to rest with one face to the sun, 

….” [2] 

            The time traveller of H. G. Wells thus speeds up into the 

fourth dimension- the dimension of time and passing through 
various stages of future, interacting through various civilizations 

yet to come, reaches about 30 million years ahead into future and 

witnesses the end of not only humanity and life but the dying 

earth and the sun counting its last moments too, just before his 

eyes. 

             The above descriptions are well and good as far as they 

are parts of a fiction, a story; nothing is worrying. One can go 

into the past to watch the Big Bang, or fly to the future to witness 

the Big Crunch, or, the way the universe comes to an end, in his 

imaginations. But the prospect of time travel has not only been a 

subject of stories and fiction. Many a serious science books too 

anticipate the prospect of a time travel. I would like to quote 

some excerpts from the theoretical physicist Sean Carroll’s book, 

‘From Eternity to Here”. 

             “ ..That's not how it (time machine) would really work. 

And not because time travel is impossible and the whole thing is 

just silly; whether or not time travel is possible is more of an 
open question than you might suspect. ... If you want to visualize 

a time machine, think of launching a rocket ship, not 

disappearing in a puff of smoke.”...  

             “But in special relativity we can affect the elapsed time 

by moving through space. Unaccelerated motion gives us the 

longest time between events; so if you want to get to the future 

quickly (from your perspective), you just have to move on a 

highly non straight path through space time. You could zip out 

on a rocket near the speed of light and then return; or, given 

sufficient fuel, you could just fly around in circles at ultra high 

speed, never straying very far from your starting point in space. 
When you stopped and exited your spaceship, besides being 

dizzy you would have ‘travelled into the future’; more accurately 

you would have experienced less time along your world line than 

was experienced by anyone who stayed behind. Travelling to the 

future is easy, and getting there more quickly is just a technology 

problem, not something that conflicts with the fundamental laws 

of physics.”... (Italics mine) 

             “But you might want to come back, and that's where the 

challenge lies. The problem with travelling through time arises 

when we contemplate travelling to the past.” [3] 

             Thus, according to Carroll, travelling to ‘future’ is just a 
technology problem. Carroll may be right. Of course it may be, 

provided we understand the real meaning of the sentence in the 

above excerpt that I have italicized. The above statement should 

not convey us the meaning that when this ‘technology problem’ 

is solved, we can hope to witness ‘future tourism’ and shall be 

busy booking tickets to visit our great-great grand sons and 

daughters before they are born, or before their parents are born 

even. I shall discuss here what could be the possible meaning of 

time travel to future according to relativity.  

             “But you might want to come back and that's where the 

challenge lies”, warns Carroll. This warning shows that we shall 

not be able to make a courtesy visit to our great-great-great 
grandparents who are no more in this world. We shall also 

discuss why this restriction is imposed on us. 
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II. TIME DILATION 

 The Special Theory of Relativity tells us that a moving 

clock is slowed down- a phenomenon called as time dilation. The 

faster a clock moves, the slower it runs. And not only clocks, the 

theory tells, every moving thing will go slow in relation to its 

stationary counterpart. This is the theoretical basis on which 

relativity predicts that it is possible to make time travel to future 

and Carroll says “…when you stopped and exited your 

spaceship, besides being dizzy you would have ‘travelled into the 

future’. However, the real meaning of this time travel to future is 

hidden in the latter part of his statement itself- “…more 

accurately you would have experienced less time along your 

world line than was experienced by anyone who stayed behind.” 
 

III. TIME TRAVEL TO FUTURE 

            So, let us suppose you want to visit your friend’s future. 

How will you come to know that you are witnessing your 

friend’s future. Usually, present, past or future are not always 

very distinct from one another and these are simply relational 

terms. They do not come naturally with any label or tag to 
specify them as present, past or future. Of course, we can specify 

them with the help of some events. The most usual way to 

specify them is to allocate them a number, a coordinate, with the 

help of a clock or a calendar. Then, on the basis of these 

numbers, we can identify moments as present, past or future. For 

example, 11 PM is the future of 2 PM of the same date. Or, 30th 

September is the future of 20th September of the same year. 

Without the help of a clock, a calendar, or some specific events, 

we cannot distinguish between present, past or future. 

            Thus, if somehow you come to find that your watch is 

telling 2 PM and that of your friend is telling 11 PM at the same 

moment and at the same place (and, of course, if both the clocks 
are in good order), you can conclude that you are witnessing your 

friend’s future from yours perspective. And this is the trick that 

relativity does. Let us see how? 

            Suppose you zip out in a rocket near the speed of light. 

Certainly, according to relativity your time will be dilated. What 

does this mean? It means that your growth, your development, 

your breathing, your heart beat, all the changes going on in your 

body and cells, your aging, and your watch too, everything will 

be slowed. Suppose when you left, your watch, and that of your 

friend too who stayed behind on earth and whose future you want 

to peep into, were telling 1P.M. For a reference, you also 
checked your friend’s mother’s watch that was also telling 1 PM. 

While your friend, who stayed behind, spent ten hours on earth 

by his watch, in the same duration, as you were moving in space 

at a very high speed, the progression of your body as well as your 

watch in the fourth dimension became very slow. As a 

consequence, your time became highly dilated and you spent 

only one hour in space by your watch - your one hour stretched 

to equal your friend’s ten hours. Thus, when you return back to 

earth, it will be 2 P.M. by your watch, but it will be 11 P.M. by 

your friend’s watch. 

             So it is utterly true that you have experienced less time 

along your world line as per your body or your watch than was 
experienced by your friend. Your one hour dilated to match his 

10 hours. So, of course, on your return, since your watch is 

telling 2 PM and his is telling 11 PM, you are witnessing his 

future from your perspective. You have just dilated your time, or, 

in simpler words, you have suppressed the ‘reading of your 

clock’ to make his present appear to you as his future. (Time is 

what our clocks read; told Einstein.) You have also travelled for 
ten hours from your friend’s perspective or from any other’s 

perspective, but you have less progressed in your fourth 

dimension, or, say, acquired less age; and thus acquired less 

time; and so did your watch. Therefore, as your watch acquired 

less age, or less time; it is telling a shorter reading, 2 PM only 

when your friend’s watch is telling a bigger reading, 11 P.M. 

And every other watch in your friend’s reference frame, as that 

of his mother, is also telling the same time- 11 P.M. Thus, you 

claim to have travelled to your friend’s future; and every body’s 

else future too who is in your friend’s reference frame.  

            What is the meaning of this time travel to future? To find 

an answer, we shall have to see what would have happened had 
you not ventured out in your rocket? In this situation also, you 

would have witnessed your friend’s watch telling the same time- 

11 P.M. at that very moment. But now your watch too would 

have told the same time- 11 P.M. Thus, by rocketing out, you 

simply restricted yours and your watch’s progression into fourth 

dimension and let your friend and his watch progress ahead 

normally. You slowed your aging and let your friend age ahead. 

You maneuvered yourself to lag behind, letting your friend lead 

you on his world line. Had you not maneuvered yourself to lag 

behind, you still have witnessed your friend’s same future at the 

same moment. The only difference were, you and your watch too 
would have progressed equally as did your friend and his watch 

and your watch too would have told the same time as your 

friend’s.   

            Now, let us replace you and your friend with a pair of one 

year old twins- Sid and Param. Sid stayed at home with his 

mother while Param zipped out on a rocket- loaded with all the 

facilities to survive and grow- at a very high speed. Both are 

provided with exactly similar good quality watches. Sid is 

growing normally, acquiring proper increments in his spatial 

(size) as well as temporal (age) dimensions as usual; his watch 

too is acquiring increments in its temporal dimension as usual. 

But Param, travelling in space at high speed, is not growing at 
normal pace; he is not acquiring the same increments in either 

his spatial (size) or temporal (age) dimensions as acquired by his 

home-bound brother, Sid. Param’s watch too is not acquiring the 

same increments in its temporal dimension as Sid’s watch. 

Hence, their watches do not agree. Their physical developments 

too do not match with one another. When Param returns home, 

he finds that his home-bound brother Sid has acquired more 

physical and spatial progression in comparison to what he has 

acquired. And simultaneously, Sid has also acquired more age. 

Similarly, Sid’s watch too has acquired more time- hence giving 

a bigger reading- than what Param’s watch has acquired- hence 
giving a smaller reading.  

            Thus, the travelling brother, Param, when returns home, 

is now witnessing the future of his home-bound brother, Sid, but 

according to the time told by his own watch only, or, say, from 

his own perspective only.  But when the two brothers meet, their 

mother also reads the time by her watch; it is the same as that 

read by Sid’s watch. Thus, if we take the time told by the 

mother’s watch as the reference time, Param is not witnessing 
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Sid’s future. Their mother meets both of them in her and her twin 

sons’ present, only to lament that Param remained under-

developed, under-grown and under-aged during his rocket 

journey.  

             By rocketing out, though Param has extended his 
present, but in another sense, he has just suppressed his timeline, 

his growth, his evolution, his aging as well as the time acquired 

by him and his watch as compared to Sid’s. In my view, this 

suppression of evolution or aging and, thereby, acquiring less 

time is what we call ‘time dilation’. This is how Sid’s timeline 

appears as his future timeline to Param. To see Sid more 

‘advanced’, Param restricted his own ‘advancement’. To see Sid 

taller, Param remained shorter. To see Sid more aged, Param 

contained his own aging. To see Sid acquire more time, Param 

acquired less time. So, to see Sid’s future, Param extended his 

present, or, say, delayed his future. But even after doing all this, 

whatever Param experienced, he did it from his own perspective 
itself, according to his own watch only.  

            Had Param not ventured out on the rocket trip, what 

would have happened? He would still have witnessed Sid’s same 

physical growth, same spatial progression, same age and his 

watch telling the same time as told by their mother’s watch at the 

same moment. The only difference would have been that in this 

situation Param’s watch would also have told the same time, and 

not a shorter time. Param would also have acquired same growth, 

same development, same aging and same time.   

            Thus, Param would have seen the same scenario – the 

same future of his brother, Sid at the same moment, what he saw 
after that tortuous travel- even without making that travel and 

letting him grow or age normally. Thus, to see Sid’s future, 

Param cannot jump ahead into future, rather he can simply delay 

his future to lag behind in his own present and then can say, 

technically, that he is witnessing Sid’s future. It is as if I want to 

see my brother richer than me, and for this purpose, I just throw 

out some of my money into the sea, and then be happy to see him 

richer than me. Or, to make a line bigger, just erase a part of the 

other line. 

              If you want to see tomorrow itself how your friend will 

look like after one year; you cannot see it before his age actually 

increases by one year or before the earth actually completes its 
one revolution. All that you can do is somehow restrict your own 

growth and aging and clock and calendar to progress for one day 

only during the period while your friend’s growth and aging and 

clock and calendar progress for 1 year. In any case you will have 

to wait for one year by your friend’s clock. And if you want to 

see how the world will look like after 1000 years, you will have 

to wait for 1000 years according to the clocks of the world; of 

course during that period you can maneuver your own clock- 

both biological and mechanical- to advance much less as 

determined by the special conditions - speed, gravity or anything 

else- of the reference frame you inhabit. In no case, you can see 
the future of ‘something’ until that ‘something’ has actually 

reached that future. 

            Similarly, in no case you can visit the future to know the 

next year’s value of stock market, come back to present (suppose 

it is also allowed by relativity or some new model of time travel) 

and invest accordingly to become a millionaire. Laws of physics 

of course don't prevent you from going to your future to know 

the next year’s stock market in just few hours as per your watch. 

But the problem is that after venturing into the future, when you 

are looking at the next year’s display board of the stock market, 

you will find that everyone else is also looking at the same 

display board. The only difference will be that your watch is not 

agreeing with other people’s watches.  
            Actually, you and your friends are looking at the stock 

market’s display board simultaneously but your watch is 

befooling you by telling an earlier date and time than that of your 

friends’ and stock market’s clock. You are made to think by your 

watch, and of course by your biological clock too, that you are in 

the future stock market. Of course you are, but everyone else too 

is with you. After you ventured for the future, though you have 

passed only few hours as per your watch, your friends have 

passed one year as per their watches; yet you and your friends are 

looking at the next year’s stock market display board together, 

simultaneously, rubbing your shoulders with one another. Thus, 

whenever and howsoever you will manage to see a world of 
future, every other person too- if alive by that time- will be 

seeing the same future; only your watch- the biological one or 

the one on your wrist- will tell you that you have reached that 

future earlier than others. 

            Thus, we cannot visit our future today to meet our 

grandchild until he is born. If we got a device that can enable us 

to visit our future and meet our grandchild today itself who is yet 

to be born, all the device will do for us is that it will extend our 

today itself to the day when the baby will actually be born. 

            Let us take up another hypothetical case to examine the 

meaning of time travel. Suppose a particle, X is in state A at a 
moment. It is destined to change into state B after an hour (as 

read by a watch placed nearby). We don't know how the state B 

will look like. A contest is to be held in next 1 minute to predict 

how the state B will look like. So, we have to predict about it 

before it actually comes into existence and the winner is likely to 

receive a great prize. Now the problem is, how can we come to 

know how the state B of the particle will look like before it 

actually comes into existence?  

            Now suppose you are one of the contestants and 

determined to win the contest anyhow. You meet a relativity and 

time travel expert. He promises you that he can propel you into 

the future time- an hour later- in just a few seconds by your 
watch. You happily agree to hire his services. He manages a time 

travel vehicle for you. You sit comfortably in it and fasten your 

belt. Now he launches the vehicle into space at a very high speed. 

After a few seconds by your watch, the expert tells you that by 

now the clocks on earth have completed an hour since you left. 

You return back immediately to earth, happily expecting that you 

are going to see the B state of the particle in just few seconds, 

which was to come after 1 hour by the watches of other 

contestants. You are now sure to describe it and win the contest. 

But you are surprised to find that when you reach the particle to 

observe its state B, the contest was over long ago, because it was 
to be held within a minute by the watch of the referee, but it is 

one hour late by now by every others’ watch. It is only your 

watch that is lagging behind. All the contestants, after finishing 

their contest, are now eagerly observing the particle to know 

whose prediction of its state B is closer to reality and who is 

going to win the contest. You were even not able to participate in 

the contest, because when you returned there in less than a 
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minute by your watch, it was one hour late on earth by others’ 

watches. 

            You get angry and feel cheated by the relativity expert. 

How did this happen? Did he really cheat you? Probably not; he 

did what relativity can do. By propelling you into space at a very 
high speed, he just dilated your few seconds to one hour. Your 

body, your watch, everything travelling with you aged so slowly 

that you acquired only few seconds while everything else on the 

earth acquired an hour. So when your watch read a few seconds, 

the watches of other contestants read one hour as they were aging 

faster in comparison to you. In the same period particle X also 

aged at the same pace as did the other contestants and their 

watches. It also acquired one hour simultaneously with the 

watches of other contestants and it changed into state B. But your 

clock read only few seconds by this time. Thus, you and all the 

other contestants got to observe the B state of the particle 

simultaneously; though your watch and other contestants’ 
watches did not agree with this ‘simultaneity’ as your watch is 

reading a different time from what other contestants’ watches are 

reading. You are made to believe by your watch that you are 

observing it only after a few seconds as you went on a time 

travel; while other contestants were observing it after an hour by 

their watches. But the few seconds you acquired during your 

time travel are actually equal to the one hour acquired by other 

contestants. The only difference is that during this period, you 

and your co-contestants- and your and co-contestants’ watches 

too- have evolved differently, aged differently and acquired time 

differently- hence read time differently.  
            We have no ground to expect that there is a future time of 

the particle when and where it has already converted to state B- 

simultaneously remaining in state A in the present time- and if 

we somehow reach there in few seconds only, we shall be able to 

see it. There is no such future where the B state of the particle is 

already present. When the particle will be converted into B state, 

only then this future will come into existence.  

            The B state of the particle does not ‘lie’ in its future; 

rather the B state ‘is’ the future of the particle. In other words, 

the future of the particle lies in its B state. So, unless and until 

the particle is converted from A state into B state, This particular 

future (B state) will not be created. 
            Thus, I think that the expected time travel to future- even 

when the technology problem is solved- is just a trick to make 

one believe that one is looking into the future of someone else 

just by restricting his own and his watch’s progression in the 

fourth dimension. This is what I understand by time travel to 

future. 

 

IV. THE RECONSTRUCTION MODEL OF THE UNIVERSE   

 According to this model, the universe of the past 

moment has been consumed to create the universe of the present 

moment, and the universe of the present moment will be 

consumed to create the universe of the future moment. As every 

bit of the universe takes a particular form at a particular moment, 

we can imagine that the universe is reconstructed at every 

moment out of the rubbles of the universe of the moment that just 

passed away. During this reconstruction, there are chances that 

many bits of the universe can keep up their gross previous forms, 

positions and states- and hence the universe looks almost the 

same as in the previous moment. But there is more probability 

that some bits of the universe will change a little into some new 

form, state or position, and hence, the universe evolves a little 

and becomes anew every next moment. This is why, probably, 

Heraclitus said- “We do not step twice into the same river”.  
            If today we wish to see how the universe will look like 

after a thousand years, we cannot, because that universe is yet to 

be formed. Similarly, if today we wish to see how the universe 

looked like a thousand years ago by travelling back to past, we 

cannot because the universe that existed a thousand years ago 

does not exist anymore. It had been consumed to construct the 

universe of a later year, and so on, to finally construct the 

universe of today. This is why we can never make a courtesy 

visit to past to meet our great-great-great grandparents who are 

no more by now. 

            Thus, since the past is always consumed to create the 

present, or, in other words, the past is itself transformed into 
present, we can never meet our past. Of course, someone living 

in a distant galaxy can see our past through the light it reflected 

that may reach him after many light years. 

             So, at any moment we can neither return back to visit the 

moments of our past- as it is no more, nor can we hop ahead to 

see the moments of our far future, because it is yet to be formed. 

The contents of the universe- in light and dust- are present in its 

‘present’ only though it may ‘display’ itself through the light it 

reflects to someone located far away in his ‘future’. Conversely, 

this someone may observe these far away contents of the 

universe only as their past.  
            Thus, the prospects of time-travel to either future- as 

permitted by relativity- or past – as proposed by some modern 

theories - is simply a myth. That is why, at last, physicists have 

to satisfy themselves by saying- in the words of Carroll-“Nature, 

it seems, tries very hard to stop us from building a time 

machine.” [4] The accumulated circumstantial evidence 

prompted Stephen Hawking (as quoted by Carroll) to propose 

what he calls the “chronology protection conjecture: The laws of 

physics (whatever they may be) prohibit the creation of closed 

time like curves.”[5]  

But I feel otherwise. Nature needs not do anything- easy 

or hard- to prevent us from building a time machine. Rather, the 
very concept of time-machine is ill conceived and irrelevant. And 

nature has not promised us, nor does it have such a 

responsibility, to help us actualize our ill-conceived dreams. 

Time travel is, therefore, simply a myth. 
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Abstract- Muhammadiyah is committed to making the state of Pancasila as Darul ‘Ahdi wa al-Syahadah or a country of witness and 

proving itself in filling and building a meaningful national life towards progress in all fields of life. Universitas Muhammadiyah 

Sidoarjo students as educated people in Muhammadiyah institutions should understand the nationalism movement in the 

Muhammadiyah movement. This research is to find out the knowledge and understanding of students about the commitment of the 

Muhammadiyah Pancasila as Darul 'Ahdi wa al-Syahadah in the hope of anticipating the proliferation of radical student movements 

and at the same time to follow up on the results of the 47th Muhammadiyah Conference in Makassar that produced the concept of 

"Pancasila State as Darul ‘Ahdi wa al-Syahadah ". The methodology in this study uses a descriptive qualitative approach by looking at 

visible phenomena. Primary data sources obtained by researchers through a questionnaire or questionnaire with a purposive sampling 

technique. The results showed that the knowledge of students about Pancasila was quite good. The student's understanding of the 

Pancasila Muhammadiyah's commitment as Darul ‘Ahdi wa al-Syahadah showed that the results of the conference had not been fully 

socialized either individually or at a more general level. So it is necessary to carry out the socialization of Pancasila as Darul ‘Ahdi wa 

al-Syahadah through seminars or discussion forums among Muhammadiyah students in order to have a deep understanding of 

nationalism. 

 

Index Terms- Darul 'Ahdi wa al-Syahadah, Strengthening, Pancasila 

 

 

I. INTRODUCTION 

he discussion of whether Islam really compels Muslims to form a nation formally called Islamic State is very interesting to study. 

In the national life, the Muhammadiyah and the Muslims as a majority have a great and important responsibility to make 

Indonesia the Baldatun Thayyibatun Wa Rabbun Ghafur, a good nation and in God's forgiveness (QS. Saba: 15). In that country the 

people believed and feared so that Allah blessed them (QS Al.A'raf: 96) they built the country well and did no harm (QS Al Baqarah: 

11; Ar Ruum: 41; Al Qashash: 77). Thus the Muhammadiyah is committed to continuing to strive to project Indonesia into a 

developed, just, prosperous, dignified, and sovereign State in the protection of Allah Almighty. 

The concept of the Pancasila State as Darul 'Ahdi wa al-Syahadah is based on official thoughts which have been the guideline and 

reference of organizations such as the Matan Keyakinan dan Cita-cita Hidup Muhammadiyah (MKCH), Khittah Muhammadiyah, 

Building the Vision and Character of the Nation, Developing Indonesia, and the results of Tanwir Muhammadiyah in Bandung 2012 

and Tanwir Samarinda 2014. Muhammadiyah citizens in particular and Muslims in general as the majority power are expected to be 

able to fill and develop the Pancasila State namely Negara Kesatuan Republik Indonesia (NKRI) based on Pancasila and UUD 1945 as 

a country and nation that is developed, just, prosperous, dignified, and sovereign in line with the ideals of Baldatun Thayyibatun Wa 

Rabbun Ghafur. 

In this age of information disclosure, our country is confronted with various other extreme ideologies. Call it liberalism and 

communism and even extreme religious sects. Student intellectuality can be actualized in the world of campus. Referring to the words 

of the figure Masyumi M. Natsir, that the campus is the third stronghold of Muslims after the mosque and boarding school. So it 

should be, students can be the pioneers of the revolution in Indonesia. 

Education can change a person from his status as a citizen because they are forced to become citizens with awareness [1]. Students 

are able to provide a change in society and even the country. Students are elements of society that are able to make the flow of change 

in civilization. Aristotle states if the world of education is ignored in the formation of political culture, then it cannot guarantee the 

survival of a country, even the country is in serious [2]. 

T 
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As an agent of change, students are the spearhead of the nation's future development, having a deep and strategic contribution 

relationship through their ideas and work. Their identity and ideology as intellectuals will contribute to the progress of the nation. 

Since the struggle to the present history, it is noted that youth form the basis of the state, build it and act as a carrier of global change 

and its existence, which is critical, active and innovative and multi-disciplinary in various fields of Indonesian national life. 

The formation of Indonesia now begins with the movement of the younger generation driven by students which is a milestone. 

After the Reformation period, many questions and concerns that occurred in the minds of the people against the Student movement 

activism. Lately, Indonesia has been characterized by the phenomenon of radicalism among students. In fact, the latest developments 

inform that religious-based campuses are also not spared from recruiting radical movements. 

Based on the background given above, the need for this study reinforces previous research written by Baehaqi [3], so that the 

following issues can be formulated (1) How knowledge level and understanding of Muhammadiyah's commitment to Pancasila as 

Darul 'Ahdi wa al-Syahadah among students ?, and (2) How is the solution to strengthening the understanding of Muhammadiyah's 

commitment to Pancasila as Darul 'Ahdi wa al-Syahadah among students? 

II. RESEARCH METHOD 

The methodology in this study using a qualitative approach with descriptive methods. The qualitative descriptive format aims to 

describe, summarize the various conditions, or various phenomena regarding the understanding of Pancasila as Darul ‘Ahdi wa al-

Syahadah in the Universitas Muhammadiyah Sidoarjo. 

The determination of the informants was done by purposive sampling. Namely the sample chosen deliberately with the 

consideration that the selected informant is considered capable of providing the information needed. Data about the understanding of 

Pancasila as Darul ‘Ahdi wa al-Syahadah students were obtained through a questionnaire or questionnaire to students as well as 

observations in the Universitas Muhammadiyah Sidoarjo. Original, credible and relevant data with the focus of this research are then 

interpreted and analyzed into a study. 

III. RESULTS AND DISCUSSION 

A. Student Understanding of the Thought as Darul 'Ahdi wa al-Syahadah 

Student Knowledge of the Universitas Muhammadiyah Sidoarjo on Muhammadiyah Pancasila's commitment as Darul 'Ahdi wa al-

Syahadah is a representation of what the individual believes, contains the individual's understanding and knowledge of what is 

happening or what is true of the object being perceived. Cognitive aspects of this study are the students 'knowledge and knowledge of 

Pancasila as Darul' Ahdi wa al-Syahadah which is a Muhammadiyah commitment to the nation and nation. 

The results obtained from the interviews of several students across the faculty at Muhammadiyah Sidoarjo University (FAI, 

FBHIS, FPIP), show that almost all students do not know the meaning of Darul 'Ahdi wa al-Syahadah in both language and terms. 

Only a few students from the Faculty of Islamic Religions can give the linguistic explanation of Darul 'Ahdi wa al-Syahadah, a state of 

agreement and testimony. To be more fully understood, the State of Pancasila is the result of a national consensus (dar al-'ahdi) and a 

place of proof or testimony (of the al syahadah) to be a safe and peaceful state (from al salam) towards a prosperous, just, prosperous, 

dignified, and ruling in the shadow of the Almighty Allah. 

Students understand more about Pancasila as a substance. Pancasila as elements that come from themselves [4]. The elements of 

Pancasila have not fully become a reality. The meaning is that Pancasila does not always exist in him which is actualized in daily life. 

This is also evident from the results of observations, which indicate that their attitudes are not yet dominant towards the 

implementation of Pancasila values. Whereas in order to realize consistency about Muhammadiyah's national commitment about 

Pancasila as Darul ‘Ahdi wa al-Syahadah, students must first show an attitude that reflects the values of Pancasila. 

Kunto Wibisono in Kurniawan [5] mentions three dominant elements in ideology, namely: 1) the existence of beliefs, 2) myths, 

and 3) loyalty. Further stated the role of ideology in social life can be seen from three dimensions, namely: 1) the ideal dimension; 2) 

the dimension of reality, and 3) the dimension of flexibility. Kaelan [6] states, "Pancasila as an ideology is not rigid and closed, but is 

reformative, dynamic and open." The actual thing and always able to adjust to the development of time, technology and the 

development of a society or can be said that the ideology of Pancasila is an open ideology not a closed ideology. 

Muhammadiyah strongly accepts the ideology of Pancasila by implementing it in all fields. This statement of Muhammadiyah has 

been known by most Muhammadiyah students, but the form of its implementation has not been understood in detail. This has 

intrigued researchers to conduct socialization about Pancasila as Darul ‘Ahdi wa al-Syahadah.  

B. Socialization of Pancasila as Darul 'Ahdi wa al-Syahadah  

Political socialization in educational institutions can take place through the curriculum. Zais [7] considers that the curriculum is "........ 

a course of subject matters to be mastered", while Caswell and Campbell declare the curriculum "......... to be composed of all the 

experiences children have under the guidance of teacher ” [8]. But the learning experience can be done in the classroom or outside the 

classroom. 

Pancasila Socialization as Darul ‘Ahdi wa al-Syahadah as a solution to provide knowledge and understanding to students. The 

material begins with synchronizing the values in the Pancasila precepts (See Figure 1) with verses from the Quran [9].  
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Figure 1. Items of Pancasila Values 

 

In English Figure 1 explains that the 1st Precept: The Almighty God (QS: Al Ikhlas-1). Say: He is Allah, the One. The 2nd 

Precepts: Just and civilized humanity (QS: An Nisa-135). Then do not follow the passions you should become just human. The 3rd 

Precept of Indonesian Unity (QS: Al Hujarat: 13). And we made you various nations and tribes so that you knew one another. The 4th 

People's Precept is led by wisdom in the deliberative deliberations (QS: Asy Syuro-38). While their affairs (decided) with deliberation 

between them. The 5th Precept Social justice for all Indonesian people (QS: An Nahl-90). Verily Allah tells (You) to be just and do 

good. 

Muhammadiyah as an Islamic Movement is fully aware that the State of Indonesia is a place to carry out missionary and tajdid 

missions for the realization of the true Islamic community. Muhammadiyah along with other Muslim and Indonesian components 

fought in the national revival movement towards independence and played an active role in establishing the Republic of Indonesia 

which was proclaimed on August 17, 1945. 

The Muhammadiyah nationalist view affirms the commitment of the United State of the Republic of Indonesia based on the 

Constitution and the Constitution of 1945. This reinforces Baidhawi's determination to carry out further studies of the Pancasila State 

as Darul 'Ahdi wa al-Syahadah which constitutes the Muhammadiyah national commitment. The Muhammadiyah's nationalist views 

affirm the commitment of the United Nations of the Republic of Indonesia based on the Constitution and the Constitution of 1945 and 

are consistent in integrating Islam and Indonesia [10]. 

The 47th Muhammadiyah Congress on 18-22 Shawwal 1436 Hijriyah coincides August 3-7, 2015 the miladiyah in Makkassar had 

presented the material "Pancasila State as Darul 'Ahdi wa al-Syahadah" which was based on official thoughts which had been the 

guideline so far. and referral organizations such as Matan Keyakinan dan Cita-Cita Hidup Muhammadiyah (MKCH) Kepribadian 

Muhammadiyah, khittah muhammadiyah, and the results of the Muhammadiyah plant in 2012 and Samarinda in 2014. 

According to the General Chairperson of Muhammadiyah Central Leadership (2005-2015 period) Din Syamsuddin, the Pancasila 

state was a consensus or agreement (darul 'ahdi) of all the founding fathers of the nation (the founding fathers). The consensus was 

clearly of religious dimension so it demanded a commitment to continue to safeguard the Pancasila state with full trust. The State of 

Pancasila should also be an arena for giving testimony or proof (darusy syahadah). That means, all elements of the nation must 

compete to be the best with a commitment to realize the ideals of our beloved country. 

As the majority group in our beloved country, the commitment of Muslims towards Pancasila cannot be doubted. When some 

elements of the nation objected to the formulation of the Pancasila contained in the Jakarta Charter, Ki Bagoes Hadikoesoemo who 

was then a member of the Indonesian Independence Preparatory Committee (PPKI) and chairman Hoof Bestuur Muhammadiyah 

appeared as a hero. In the PPKI session in August 1945, Ki Bagoes was willing to change the formulation of the first precepts of 

Pancasila into a Godhead. 

In fact, previously PPKI members had agreed to the Jakarta Charter statement in which there were the first precepts of the 

formulation of the Pancasila which read God with the obligation to carry out Islamic law for its adherents. However, because there 

were objections to the threat of leaving the country of Indonesia if the first precepts were not changed, Islamic figures were tolerant. 

These historical facts show that Islamic leaders have made extraordinary sacrifices to maintain the country's unity. The willingness of 

Islamic leaders to erase the seven words in the Jakarta Charter is not without challenges. Some Islamic leaders at that time seemed 

disappointed with the change in the formulation of the first precepts of Pancasila. 

Historical perspective is important to show people that the Pancasila and Negara Kesatuan Republik Indonesia (NKRI) are final. 

Thus, the debate over the basis of the state and the form of the state should end. However, the impact of global political dynamics 

turned out to be extraordinary in the views of some Islamic political movement activists. Relentlessly the group with transnational 

ideology continues to move. They inflame transnational political views through the establishment of the caliphate. 

The idea is a reference and action for all members of the Muhammadiyah in national life and in their context contextually based on 

the progressive Islamic view that has always been the perspective of the Muslim muhammadiyah. Muhammadiyah as an Islamic 
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movement is fully aware that Indonesia is a place of mission and tajdid mission for the realization of the true Muslim community. 

Muhammadiyah along with components of Islam and the Indonesian people fought in the national revival movement towards 

independence and played an active role in establishing the Republic of Indonesia. therefore as embodied in the fifth article of the 

Muhammadiyah (MKCH) faith and aspirations of 1969, as a gratitude and a religious and national responsibility “Muhammadiyah 

invites all layers of Indonesian people who have received the gift of Allah in the form of their homeland. , the independence of the 

nation and the Republic of Indonesia based on the Constitution and the constitution of 1945, to work together to make a just 

prosperous nation favored by the god subhanahu wata`ala: "baldatun thayyibatun wa rabbun ghafur" [11]. 

The Pancasila State's view as Darul ‘Ahdi wa al-Syahadah, departed from three main backgrounds. First, there are groups or some 

elements of society, especially Muslim communities who still question the relationship between Islam and the state, and question the 

Indonesian state based on Pancasila. Second, there is the reality that as a nation ideologically it has not been formulated very explicitly 

and made an academic explanation about the Pancasila state. Third, there is a reality where the Islamic community is considered as a 

threat to the Pancasila state [12]. From this reality, Muhammadiyah needs to make a statement that as an organization Muhammadiyah 

accepts Pancasila as an ideal form, both philosophical and ideological in nature. Even also constitutionally in terms of nation and state 

[13]. 

After the implementation of socialization, students gained knowledge and understanding of Pancasila as Darul 'Ahdi wa al-

Syahadah. The results of the final interview with several students across the faculty (FAI, FBHIS, FPIP) indicate that there is an 

increase in understanding of Muhammadiyah's national commitment. Almost all respondents understood Darul 'Ahdi wa al-

Syahadah's meaning in both language and terms. Students better understand the logical consequences of the Muhammadiyah 

agreement to make Pancasila as a philosophy of the nation and then please all Pancasila color the entire field of Muhammadiyah. 

IV. CONCLUSION 

Based on the research done, the following conclusions can be drawn that almost all students do not know the meaning of Darul 

'Ahdi wa al-Syahadah either in language or in terms. Only a few students from the Faculty of Islamic Religions can give the language 

meaning in the meaning of Darul 'Ahdi wa al-Syahadah, a state of agreement and testimony. Socialization of Pancasila as Darul 'Ahdi 

wa al-Syahadah as a solution to provide knowledge and understanding to the Students. From here, students gain knowledge and 

understanding of Pancasila as Darul 'Ahdi wa al-Syahadah. The results of the final interview indicate that there is an increased 

understanding of Muhammadiyah's national commitment. Almost all respondents understood Darul 'Ahdi wa al-Syahadah's meaning 

in both language and terms. Students better understand the logical consequences of the Muhammadiyah agreement to make Pancasila 

as a philosophy of the nation and then please all Pancasila color the entire field of Muhammadiyah. 
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Abstract  - This study aims to describe the effectiveness of 

learning tools with guided discovery models to train students' 

science process skills at SMAN 1 Kedungwaru, Tulungagung 

on the subject matter of simple harmonic vibrations. The 

learning tool was developed using the 4D model and the trial 

design used was One Group Pretest and Posttest Design. Data 

collection was carried out using validation techniques, science 

process skills tests and questionnaires. The results of the 

learning device validation showed the following averages: 

Syllabus (3.88), RPP Scenario (3.88), Student Book (3.83), 

Student Worksheet (3.77), and science process skills tests 

(3.87) which quite valid. The science process skills test 

showed the classical completeness of the students of class XI 

MIPA 4 was 92.86%; class XI MIPA 5 by 92.59%; and class 

XI MIPA 6 by 93.10%. The score for the XI MIPA 4, XI 

MIPA 5 and XI MIPA 6 classes is 0.82; 0.82; and 0.83 which 

is included in the high category. Students gave positive 

responses to the learning tools developed for all three classes 

by 91%, 89%, and 91%. Based on the results of the study it can 

be concluded that the guided discovery model of learning 

devices is declared effective in training students' science 

process skills. 

 

Keywords: Learning tools, guided discovery, science process 

skills, simple harmonic vibrations 

 

Introduction 

Natural Sciences deals with how to find out about 

nature systematically, so that science is not only mastering a 

collection of knowledge in the form of facts, concepts, or 

principles, but also a process of discovery (Permendikbud, 

2014). Science is basically divided into three components, 

namely scientific attitude, scientific process, and scientific 

products. Based on these three components, it can be seen that 

science is not just a collection of knowledge but also an active 

process of using the mind to study natural phenomena that 

have not been imagined. According to the Ministry of National 

Education (2008) concluded that learning science in schools 

makes reference to learning outcomes are assessed on the 

results of tests or examinations only and are not oriented to the 

achievement of Basic Competencies so that the lack of 

learning experience gained by students during class. Science is 

only delivered in the form of products and student activities 

only memorize factual information, students also only study 

science in the low cognitive domain so that it makes students 

not accustomed to developing their thinking potential. 

Graduates Competency Standards  and Content 

Standards  are very closely related to the characteristics of 

learning in each education unit. Permendibud No. 22 on Basic 

and Secondary Education Process Standards states that the 

principles of scientific and scientific approaches are needed in 

the process of learning. Science and technology is currently 

increasingly advanced and can not be separated from the 

findings in the field of science. The development of ongoing 

technology requires teachers to increasingly think creatively 

and can make a variety of new innovations in learning because 

teachers not only convey information but teachers must also be 

able to teach and instill understanding to students in order to 

solve problems faced so students can develop and be 

competent and can answer future challenges. Development of 

problem solving skills in students is not easy, so special skills 

are needed called science process skills. 

Science process skills are the basis of problem solving 

in science and scientific methods and are therefore very 

important to learn (Wilujeng et al., 2010). According to 

Permendibud No. 58 of 2014 the aim of science learning is to 

foster the ability to think, work, communicate, and be 

scientific. Science learning emphasizes the provision of direct 

learning experiences through the development and use of 

scientific process skills and attitudes. Science learning in its 

implementation should be carried out in inquiry (scientific 

inquiry) so that it can train and develop several aspects, 

namely aspects of knowledge, science process skills, and 

critical thinking (Kemendikbud, 2014). 

According to Ibrahim (2010) science process skills 

are skills to do the science process that is the skills to develop, 
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find knowledge, and apply science. Process skills can 

encourage students to independently discover facts, concepts 

of knowledge and develop attitudes and values that are 

demanded (Wulanningsih et al., 2012). Mastery of science 

process skills becomes something absolute for someone who is 

studying science (Subiyantoro, 2012). Learning will be more 

meaningful if the student participates in the learning process. 

Where in it is provided a problem the students begin by 

observing then they will arise the question why this can occur 

so that they will make an inquiry effort to resolve the problem. 

The process will make students more familiar with what 

problems they are solving. Therefore science process skills are 

very important to learn and do in the learning process. 

Based on observations and interviews of students and 

teachers at SMAN 1 Kedungwaru, it appears that not all 

Physics learning is accompanied by practical activities. In 

physics learning only given ILAU (Independent Learning 

Activity Unit) to be done individually. The learning model 

used also still uses the conventional learning model in which it 

has not facilitated students to do practical work. Understanding 

of the material will be more pervasive if students do their own 

practicum because students take an active role in the process of 

finding answers to problems encountered. Especially in Simple 

Harmonious Vibration material, students are not trained to do 

practical work because they have not implemented an 

innovative learning model that can facilitate students to learn 

accompanied by practical activities. In this school there is also 

no student worksheet in the form of practical activities so 

students only work on ILAU provided by the teacher. The 

learning model used is also still teacher-centered so students 

are less trained in doing practical activities. This makes 

students get less learning experience from the material being 

taught. 

The results of the pre-research that have been done 

show that the science process skills at SMAN 1 Kedungwaru 

are also still relatively low in several aspects. Only a few 

students answered questions about correct science process 

skills, for aspects of formulating problems (14%), aspects of 

formulating hypotheses (28%), aspects of identifying variables 

(7%), aspects of planning an experiment (17%), aspects of 

making tables ( 35%), graph (3%), and make conclusions 

(39%). That is because students are not taught to do practicum 

in several chapters, especially on simple harmonic vibration 

material. Students' interest is also lacking in Physics because 

they accept material that is mostly in the form of formulas, 

principles, and laws so that students feel bored to know more 

about the material provided. Based on these observations it can 

be concluded that the science process skills of students are less 

trained because they are not accustomed to doing practical 

activities. Therefore we need learning activities that can 

facilitate students to improve students science process skills. 

The learning model that allows being able to actively 

involve students in learning one of them is the guided 

discovery model. Guided discovery is a learning model that 

integrates teacher and student-centered teaching methods. 

According to Carin (1993) the guided discovery model is a 

learning model that guides and helps students learn to gain 

knowledge, and discover unique concepts by the way they find 

themselves. Students must be encouraged to study 

independently. Guided discovery can be implemented in 

learning because it can motivate students to learn to find 

concepts they learn independently through their own learning 

experiences. This agrees with the results of research Ilmi et al. 

(2012) learning activities using guided discovery learning 

models are proven to train students in developing science 

process skills so that the nature of science as a process and 

product in learning can be maximally implemented. The 

guided discovery model can improve students' science process 

skills (Azizirrahim et al., 2015). Related to the above findings, 

this study aims to determine the effectiveness of the guided 

discovery learning model to train students' science process 

skills. 

 

Method 

This study uses guided discovery model learning tools 

to practice science process skills to train students' science 

process skills. Learning tools used consist of: syllabus, RPP 

Scenario, Student Book, Student Worksheets, and science 

process skills tests developed with the 4D model and tested for 

eligibility before being applied in learning. The learning kit 

was tested in class XI MIPA 4, class XI MIPA 5, and class XI 

MIPA 6 at SMAN 1 Kedungwaru, Tulungagung by involving 

84 students using the One Group Pretest-Posttest Design 

model. Data collection methods used were validation, tests, 

and questionnaires. The research data are processed 

descriptively. 

 

Result and Discussion 

Learning Device Validation 

The results of the validity score of the guided 

discovery learning model can be seen in the following 

explanation: 

Table 1. Validity scores of learning devices 

No. Name Validity 

Score 

Category 

1. Syllabus 3,88 Very Valid 

2. Learning Scenario 3,88 Very Valid 

3. Student’s Book 3,83 Very Valid 

4. Student’s 

Worksheet 

3,77 Very Valid 

5. Science Process 

Skills Tests 

3,87 Very Valid 

Based on the data obtained, it shows that all guided 

discovery learning models have a very valid category. It can be 

concluded that the guided discovery learning model can be 

used to train students' science process skills. 

 

Science Process Skill Test 

Science process skills tests are used to determine the 

effectiveness of the learning tools developed. The test is done 

before or called the pretest and the test after learning is 
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posttest. Pretest is done before learning which aims to 

determine the students 'initial ability in aspects of science 

process skills while the posttest is done at the end of learning 

using guided discovery learning models to train science 

process skills that aim to find out the extent of students' final 

knowledge after teaching and learning activities are carried 

out. The results of the pretest and posttest scores are then used 

to calculate the n-gain score. The N-gain score is used to 

determine the types of science process skill categories between 

before and after learning by using the guided discovery model. 

Science activities require science process skills by applying 

discovery models (Aydinli, E. et al., 2011). 

The application of guided discovery models can 

improve students' science process skills (Astra & Wahidah, 

2017). These results are proven to strengthen the results of 

research conducted by researchers. Where the results of the 

value of science process skills have increased with the 

application of guided discovery models. The value of science 

process skills in grade XI MIPA 4 students in the pretest 

activities of students obtained an average of 37.08 with 

incomplete criteria (TT). After learning activities using the 

guided discovery model the results of the students' posttest 

score increased by an average of 88.44 with the completion 

criteria (T) and the n-gain of the class average of 0.82 with 

high criteria but there were still 2 students who were still 

incomplete . The value of science process skills in grade XI 

MIPA 5 students in the pretest activities of students obtained 

an average of 39.15 with incomplete criteria (TT). After 

learning activities using the guided discovery model the results 

of the students' posttest scores increased by an average of 

88.89 with complete criteria (T) and n-gain grade average of 

0.82 with high criteria but there were still 2 students who were 

still incomplete . The value of science process skills in grade 

XI MIPA 6 students in the pretest activities of students 

obtained an average of 38.75 with incomplete criteria (TT). 

After learning activities using guided discovery models the 

results of students' posttest scores increased by an average of 

89.82 with complete criteria (T) and n-gain grade average of 

0.82 with high criteria but there were still 2 students who were 

still incomplete . Students who are declared incomplete are 

given possible solutions in the form of remidial learning to 

achieve the completeness of learning objectives. In this 

learning guided discovery model or can be called a discovery 

model can improve science process skills. These results have 

also been proven by Bekiroglu, F. O., & Arslan, A. (2014) 

proving that classes using discovery learning models improve 

students' science process skills. Science process skills can 

influence the teaching of physics and are one important 

component that must be learned before studying content 

(Hodosyova, et al., 2015). Research by Handayani et al. (2018) 

states that guided discovery learning is effective for improving 

students' science process skills. Judging from the research 

results of researchers and from the results of several other 

researchers it can be concluded that the guided discovery 

model can improve students' science process skills. 

The results of the achievement of students' science 

process skills in the three classes are as follows:  

Table 2 

Achievement of Science Process Skills for Each Class 

Indicator XI MIPA 4 

Aspect 
Achievement 

Pretest (%) 

Achievement 

Posttest (%) 

Determine the 

formulation of the 

problem 

36,90 91,67 

Formulate a 

hypothesis 
32,14 91,67 

Identifying 

variables 
21,43 83,33 

Design an 

experiment 
42,86 95,24 

Make a table 44,05 90,48 

Make a graph 35,71 80,95 

Make conclusions 46,43 85,71 

 

Table 3 

Achievement of Science Process Skills for Each Class 

Indicator XI MIPA 5 

Aspect 
Achievement 

Pretest (%) 

Achievement 

Posttest (%) 

Determine the 

formulation of the 

problem 

40,74 91,36 

Formulate a 

hypothesis 
22,22 96,30 

Identifying 

variables 
27,16 86,42 

Design an 

experiment 
43,21 85,19 

Make a table 49,38 83,95 

Make a graph 38,27 90,12 

Make conclusions 55,56 90,12 

 

Table 4 

Achievement of Science Process Skills for Each Class 

Indicator XI MIPA 6 

Aspect 
Achievement  

Pretest (%) 

Achievement 

Posttest (%) 

Determine the 

formulation of the 

problem 

34,48 88,51 

Formulate a 

hypothesis 
34,48 93,10 

Identifying 

variables 
22,99 80,46 

Design an 

experiment 
37,93 95,40 

Make a table 47,13 88,51 

Make a graph 48,28 93,10 

Make conclusions 47,13 90,80 

 

Student Response 

Student response data related to learning with the 

application of guided discovery models to train students' 

scientific processes. Student responses to the learning tools 
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developed are seen from students' interest in student textbooks, 

student worksheets, learning materials, how teachers teach, the 

learning atmosphere, and the questions of science process 

skills. The results obtained from class XI MIPA 4, XI MIPA 5 

and XI MIPA 6, the average student filled out by expressed 

interest with a percentage of 91%, 89%, and 91%. The results 

stated that most students were interested in the learning tools 

used by the teacher. From this interest the teacher is easier to 

take the attention of students so they are eager to carry out 

learning activities. Science process skills with guided 

discovery learning models get a dominant percentage with 

positive categories (Suratmi, et al., 2016). 

From this research, it can be seen the effectiveness of 

the use of guided discovery learning tools to train science 

process skills very well. Researchers conduct research by 

examining in depth about library studies to determine the 

opportunities for effective use of guided discovery learning 

models to practice science process skills. 

 

 

 

Conclusion 

Based on the research results obtained, the conclusion 

is that the guided discovery model of learning tools is effective 

for training students' science process skills. 
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Abstract- Afghanistan is a mountainous country which has six 

neighbors. Out of those six neighbors, Afghanistan share border 

with five of them through water. Afghanistan share border with 

Tajikistan through (Ammo) domain and then water of Ammo 

domain goes to Uzbekistan and Turkmenistan. The domain of 

Havirovd Marghab connects Afghanistan with Iran and 

Turkmenistan. Helmand River domain connects Afghanistan and 

Iran, and Kabul river domain connects Afghanistan with Pakistan. 

Helmand River is one of the abovementioned Rivers of 

Afghanistan, which flows (95%) inside Afghanistan and somehow 

it is being used. Helmand River is known as the biggest resource 

of water electricity in Afghanistan. This river plays a significant 

role in the prosperity of Afghanistan and Iran. This river has 

(262341) km length and has the capacity to irrigate (45%) land of 

Afghanistan. The dam of Kajaki is a part of Helmand River and 

the biggest resource of electricity of Helmand domain. This dam 

can produce (33000) km electricity per hour. But, the water of this 

river has not been used. As it should have been used. Day by day 

the capacity and quantity of this river’s water is decreasing so, this 

investigation provides information about the benefits and values 

of Helmand River. 
 

Index Terms- Helmand, Dam of Kajakai, Sistan desert, Helmand 

domain 

I. INTRODUCTION 

land of Afghanistan is mountainous, 63% out of 

80%has been occupied by high mountainous, which 

is located 300to 600m above the sea level. This range of mountains 

has huge ice bounds, which pay the way for the rivers and flowing 

water in Afghanistan. The water of the biggest rivers of our 

country for example (Kabul) Helmand, and Ammo flow out to 

foreign countries, and play a big hand in the prosperity of those 

countries unluckily, the water of our country is not being used 

appropriately. Afghanistan has 200 rivers, 25 of them are big 

rivers which constantly flow. Afghanistan which is located 

between south and middle Asia is a home to many conflicts over 

water than other countries of the world. There is a great probability 

of conflicts over water between Afghanistan and middle Asia 

countries. The chance of conflicts over with Iran, Pakistan, 

Tajikistan, Uzbekistan and Turkmenistan is specifically very high. 

 

Objectives of the Study:  

1. To accurately studythe volume of water flowing through 

Helmand River. 

2. To study the worth and benefits of Helmand River. 

3. To find how to establish good water management 

system in the country. 

Questions of the Study 

1. What type of benefit can be taken from the water of 

Helmand River? 

2. What is the current situation of Helmand River? 

3. How much land of our country is being irrigated by 

Helmand River? 

 

II. LITERATURE REVIEW 
Helmand River irrigates (40%) agricultural land of our 

country, and this amount can be increased. Helmand 

River is a good resource for (Sistani, Iran) and 

Baluchistan province. (Azim, 1391, P 238). Helmand 

River covers from (28-31 %) population of our country, 

and it forms 11% of total flowing water. It covers 22 

people in on km area, and the total amount of water of 

this river is 9 billion m3. (Ariz, 1390, pp). The lands 

which are being irrigated by Helmand River along the 

year, give good product” (Azim, 1390, Pp77-78). 

Helmand River is one of the biggest rivers of Afghanistan 

and Asia. Annually this river produces milliard m3 water 

and is known as the huge river between Indus and 

Euphrates rivers (Mahdizada,2008, p79).  

The well-known historian of Afghanistan Abdulhay 

Habibi entitled Helmand River as Hermand River in his 

master price (1354, p155). Annually, Helmand River has 

(9,3) milliard m3 water, which forms 16% of the total 

amount,only (4-5) milliard m3 of this water is utilized 

(Nasrati, 1393, p189). 

 

 

III. DATA AND METHODOLOGY 

 

Every researcher needs the necessary data and devices during the 

research. In the beginning the researcher has collected information 

about Helmand River from different books, after study the 

researcher has separated relevant and irrelevant topics from each 

other. The researcher has also cited the necessary topics under the 

specific tittles. The researcher had some problems in the process 

of collecting information, because only a small amount of research 

and studies have been conducted about Helmand River before. 

This is an analytical article. In this article the researcher has 

collected information from books, magazines, journals, etc. the 

researcher has analyzed this article and written a conclusion on its 

and this is an applied research. 

 

80% 
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A. The Benefits of Helmand River Cultivation 

 
Water play vital role for the improvement of cultivation and 

agriculture. Several projects have been founded in Afghanistan for 

the advancement of agricultural activities and production of 

energy, for instance the dames of Ghazi, Qarghi, Sultan, Sard, 

Pararood, and the projects of Nadali,Nahri sarj Darveshan, 

Khansheen etc. Despite the establishment of those projects still 

(50- 75%) land of our country either suffer the lack of water. Using 

the existing resources of water appropriately increases the amount 

of production. For that reason, to make new water dams and bring 

reforms in the system of irrigation and cultivation.  

Helmand River is one of the biggest rivers of the country and 

covers half of the part of Afghanistan during the year, this river 

flows distort so it is not used properly. In after times people who 

lived in those areas suffered from the lack of water, so the 

government decided to make some dames and streams. So, for 

reaching to this purpose, the started some developing projects over 

Helmand River, for example Baghra, Margi, Nadali and so on. At 

the moment Helmand River can irrigate (386000) km land. If the 

water of this river is managed and used accurately, it can irrigate 

more land than (38600km,) and the remaining water should be sent 

and sold to Iran. Helmand River in Sistani are and through it. They 

produce; earn wheat, watermelon and graphs etc. (http // www. 

Wolas – ghag .com)  

Helmand River also paves the way for too much agricultural land 

to be irrigated. Along its way many developing projects have been 

founded, which boost the sector of cultivation, the dam of Nadali 

has been built over Helmand River, which irrigates (8900) hectare 

of land. Out of this dam. Irrigate (6700%) hectare land of Nada 

Ali and (2200) hectare land of Babaje district. The water of this 

project is taking from Helmand River by Bajhra stream. The 

abovementioned dam has (314) km length and has been using so 

far.Marja is another dam, which has been built over Helmand 

River. Marja has (192km) length and has the capacity to irrigate 

(8100) Hectare land. Helmand River also irrigates (1000) hectare 

land in Grashak district and improves daily. A lot of agricultural 

land has been discovered with the establishment of Shamalan 

cannel, this cannel is known as the big reason for the beauty of this 

area. Darwishah is another dam, which takes its water from 

Helmand River, and has the capacity to irrigate land of (20300) 

hectare.  

Nehari siraj is other dam which uses the water of Helmand River. 

Based on some accounts, this dam irrigated (24000) hectare land 

in. And it has to (6700) at the movement; wild environment and 

the fast evaporation of water are the problem for this dam. 

Helmand River also irrigates (400000) acre land underneath 

Kajakai, which ensures a good production during the year. 

Helmand River has too many benefits for instance, it irrigates the 

land for cultivation, boost the capacity of water electricity and 

plays key part in the cultivation of many areas and boosting 

national economy. If the water of Helmand |river is used 

appropriately, and according to the modern technology it can 

provide us with the following benefits. 

(1) Water energy. 

(2) Excavation of cannels for the expansion of cultivation. 

(3) Preventing the lands from the floods.  

(4) Keeping of water. 

(5) Building the farms of fishes.  

(6) The improvement of jungles and parks. 

(7) The expansion of meadows, flowers and entertaining 

places. 

Even though Helmand River is the biggest river of our country, it 

does not help Afghan people, because of the negligence of the 

government. A lot of water of this river goes out of Afghanistan 

and enter to Iran. At the moment the people of Farah and Nemroz 

suffer from the lack of usable water. Based on some reports, the 

people of Zarnge city buy water from the tankers, which are very 

expensive and unhealthy including the fact of that Helmand River 

makes its way and flows in this province. Unfortunately, the 

people of this city “Zarange” have not used the water of this river 

so far, either for irrigation or drinking. Some researchers say it is 

the negligence of Afghan government which does not have a good 

policy for managing the water. If the water of Helmand River is 

used and managed properly, it will solve many problems and 

improve national economy.  

Many deserts exist in Afghanistan, especially along both sides of 

Helmand River. Those deserts are without agricultural activities 

and using. If the government makes dames over Helmand River 

those deserts will be irrigates and will solve many problems. 

According some accounts, at the present time about (6-9) million-

hectare land of Afghanistan’s and can be cultivated. Out of that 

(5/5 hectare has the capacity to be irrigated, but unfortunately only 

(2/1) million-hectare land of our country is being irrigated. (7%) 

products of cultivation in Afghanistan come from fertilized land. 

Every year Afghanistan imports cultivation’s goods from foreign 

countries about four (4) million dollars. If we spend that much 

money inside our country for the improvement of cultivation, this 

will have a good result. But unluckily, currently only (30%) water 

of Helmand River is used in Afghanistan and remaining (70%) 

goes to Iran and the people of Iran use it.  

Iran has made water dam over Helmand river without allows of 

Afghans government, so if the water of Helmand River is used 

inside Afghanistan, it will solve many problems (Http: // www. 

Wolas.com). Even though, Helmand River goes through the south- 

western part of our country, the people of Helmand still suffer 

from the lack of water. And enough water does not exist for 

cultivation activities. Currently (65m3) water per second flows 

from Helmand River to Bajhra cannel and irrigates (70%) land of 

Nadali. Currently, streams water can irrigateso thou sand acre 

land; however, (100) thousand-acre land is under cultivation in 

Nadali.  

According to the officials, much of the water of those streams is 

used by authoritarian for the irrigation of abutted lands. On the 

other hand, cannels do not work well. Additionally, people do not 

have enough water for irrigating their lands in Marja so; the people 

of this area are obligated to abandon their houses and migrate to 

other places. At present 300 water pump has been installed along 

the cannel of Baghra. Those pumps extract water from Baghra and 

decrease the amount of water. This is unprofessional act and gives 

little benefits (8 Am. Of/ 1395/ 03/ dam – kajakai- Afghanistan – 

2/) 

B. The Benefits of Helmand River in the Production of 

Energy  

Afghanistan has many resources of energy production. The master 

plan of electricity energy shows that, Afghanistan has (24000) 

megawatts potential energy. Out of (24000) megawatts potential, 
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(23000) come from the rivers. The remaining (1000) megawatts 

potential come from the resources of heating energy Helmand 

River has (2vo) watts potential, (66: v1.). Helmand River and its 

contributors are totally adequate for electrical energy.  Generally, 

Helmand river has (9, 3) milliard, water annually. Only one 

milliard m3 of this water is used. And the remains water freely 

flows to Iran and plays a big hand in the prosperity of Iran. 

It should be mentioned that Helmand River has the potential of 

(270) megawatts electricity. Now, only the amount of (44, 8) 

megawatts electricity is produced from it. If the water of Helmand 

River is adequately used, from one hand Afghanistan can be self-

sufficient from the perspective of electricity, and from the other 

hand Afghanistan will be able to produce some electricity to 

neighbor countries. This act can convert our country to water 

electricity producer and exporter country.  

Afghanistan is known as a country, which water electricity in the 

region from the neighbors, only in (1390) Afghanistan imported 

energy at the east of (6) milliard dollar from, Tajikistan, 

Uzbekistan, Turkmenistan and Iran. Helmand River is full of 

water, and dams can be made over it. If the government makes 

dams over Helmand River, it can prosper the country and improve 

economy. The dame of Kajakai has been built over river, which is 

one of the biggest establishments of electricity in Afghanistan. The 

abovementioned dam has the capacity to (3000) kilo watts 

electricity per hour. This dam helps in giving electricity to 

Kandahar, Grashak and Bost, and helps in industries. The dam of 

Kajakai is one of the largest dams of Afghanistan which does not 

only help in the production of electricity, but also being used in 

the irrigation of cultivation’s lands. 

The dam of Kajakai is located in 32 grades, 9 minutes and (2, 

(second of northern latitude, and (64) grades (46) minutes and (26) 

seconds of eastern longitude the agreement of building this dam 

came up in (19 46) by Morisson company. The location was also 

discoursed, marked as Helmand province, Kajakai district and 

next to Grashak at 100km. The building process of this dam started 

in (1950) and ended in (1952). Irrigation of lands and production 

of electricity were the goals of this dam. The fundamental figure 

of this dam was to control the water of floods and use the water of 

this dam when required. This dam kajakai is (100) m high and 

(275m) long the length of it is 58m and the width of it is 2km. this 

dam has two tunnels, one tunnel works to irrigate the land of 

cultivation, and the other hand is for the production of electricity 

(751: 3). Kajakai is a big dam in Grashak which has some 

characteristics as below:  

1- Height (100m).  

2- The length of dam in upper area (275m).  

3- The width of dam in lower is (2om.) 

4- The land and sand, which have been used for full the dam is 

(3 million m3).  

5- The length of lake is (58km).  

6- The middle length of lake is (2km).  

7- The amount of soul and rocky material, which have been used, 

is (3225000m3). 

 

Water using tunnel:  

1- The length of tunnel is (717m).  

2- The height of tunnel is (1060m).  

3- Width (10,30m).  

Electricity Tunnel: 

1- Length (575m).  

2- Height (10, 60m).  

3- Ultimate width (10, 36m).  

4- The amount of concrete in both tunnels is (1211m3).  

5- The amount of power get from Kajakai dam is (120000) kilo 

watts.  

The dams of Kajakai and Baghra are the biggest resources of the 

water, which are located over Helmand River. The dam of Kajakai 

has the capacity to produce (60000) kilowatts electricity and can 

be increased to (100000) kilowatts currently, this dam (Kajakai) 

has (250) million m3 water. If the height is increased by 1o m, the 

source of water can be increased to 3, v milliard m3.  

Kamal Khan is another dam, which is under- work. This dam will 

be built over Helmand River, the construction of this dam need 

78million dollars, which will be given from the budget of 

Afghanistan. This is the third biggest dam in Afghanistan, which 

will have the capacity of 9 megawatts electricity, and will have the 

capacity to irrigate (80) thousand-hectare land. With the 

establishment of Kamal Khan Dam, the (5000) old water 

management system will active again in Afghanistan. The 

abovementioned dam is vital for Afghanistan and region, which 

can put impact on social and economic statues of people. Efforts 

are being made to accomplish the affairs of this dam ahead of time, 

according to the material of convention. This dam can give relief 

to the historical area Sistan and can change this area to the center 

of civilization and culture. And also, this dam can increase the 

credit and goes to Afghanistan and can improve the management 

of water. This dam, which will be built over Helmand River, in 

Nemroz province Chabahar Barjak area, will have lower source of 

water compared to the dam of Herat’s Salma dam, and Farah’s 

Baksh-Abad dam, but the quality of this dam water is very high. 

This dam will be built in a flat area.  

According to researchers Kamal Khan dam will have the capacity 

to save (25) million m3 water and can help in the management of 

about (1) milliard m3 water. The design of building this dam was 

shown in the time of Sardar Mohammad Dawood Khan 

government (1970,) and because of civil conflicts, the design did 

not convert to reality. By building this dam the amount of benefits 

of Helmand River can be increased. The area of Kamal khan dam 

has little gradient and is covered by desert. The height of Kamal 

khan dam is (16m). This dam saves little water than Salma dam, 

but can saves much water.  

Kamal Khan dam is locating in (29) grades (2) minutes, and (57) 

seconds of northern longitude, and (6) grades (52) minutes and 11 

seconds of eastern longitude. Kamal Khan is located (18km) away 

from the north of Charbak district, and 95km away from the capital 

Nemroz province Zarang (www. BBB.com/ Pashto/ Afghanistan- 

3965=6148) the building of Kamal Khan Dam can increase the 

agriculture production of Nemroz province and can prevent the 

damages of floods. If this dam is built according to international 

standards it can convert Nemroz province to a source of crops. 

Kamal Khan dam can also give employment to unemployment, 
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poor Afghans, Kamal Khan dam 3400m length 320m width and 

from (11- 6 m height and can find jobs for 100 thousand Afghans. 

(Www- 1 t v news.  

New researches show that the annual amount of water of 

Afghanistan (75) milliard m3, out of that only (25or 30) milliard 

m3 is used for cultivation, and the remaining 75% which is equal 

with so milliard m3 goes out of border and flows to Pakistan and 

Iran. Internationally, one m3 water has one and a half or two-dollar 

cost, so recently Iran sell the water in this cost to Kowit, but the 

water of Helmand River freely goes and flows to Iran. If we sell 

our country’s water to foreign country’ (1m3 per dollars) we will 

have (5) milliard dollar every year, which will be a huge income 

to Afghanistan. So, we will not need any country to help us. We 

can say that (5) milliard and dollar will be added to national budget 

which is more valuable than the gas, oil and copper of 

Afghanistan. As Iran recognize its oil as its national property and 

sell it to foreign countries, we Afghans have right to sell out water 

to Pakistan, Iran other northern neighbors, and boost our economy 

(http: //www.af.com.). 

 

 

IV. RESULTS  

 
This article brings us to the result, that Helmand River is one of 

the biggest rivers of Afghanistan, but as it is appropriate, it is not 

being used. Currently, (30%) water of this river is used inside 

Afghanistan and (70%) goes out to foreign countries Iran use this 

water for the prosperity and improvement. In afore times some 

amount of water had flowed to some parts Afghanistan, Iran 

government has prevented it by making dams cover this water, so 

Iran brings this water through tankers and sells it to afghans people 

in Nemroz province big amount of water of Helmand River flows 

to Iran. If this amount of water is flanged and managed property, 

it will increase the amount of cultivating production, and it will 

solve the problem of electricity, and can lead Afghanistan to be a 

self-sufficient country so, Afghan government can use. Helmand 

River as a political pressure against Iran, and it is a good political 

device against Iran. 

 

V. DISCUSSION 

 
The result of this article shows that Helmand River is one of the 

biggest rivers of Afghanistan. This river covers much of the 

cultivating land of our country. The deserts which are located at 

the sides of this river are not being cultivated, because of the bad 

management of water. If other dams are built along this river, from 

one hand it will irrigate barren land, and from the other hand, it 

wills the capacity of water electricity.  

Currently a notable change has accrued in the water of this river. 

The main reason of those changes is the elimination of jungles, 

and continuous drought. As well as, the amount of its energy 

production has also decreased. For instance, Kajakai dam 

produced (120) megawatts electricity in afore times but has 

decreased to (30|) megawatts recently. Generally, Helmand River 

has the capacity to produce (270) megawatts electricity, which 

shows the little usage of its resource. The amount of water which 

Helmand River irrigates has also changed. The best instance of 

this is Nehari-al –Siraj dam, which had the capacity to irrigation 

(24000) hectare land – (39- ) in afore times, but has decreased to 

(7000), or (6700) recently.  

The biggest reason of this reduction is the improvement of 

deserted environment and quick evaporation. Including in fact to 

the that Helmand River flows to the south western parts of our 

countries but still people suffer to the lack of water in Farah and 

Nemroz provinces. People buy water from the tankers of Iranian 

people with a very high cost and use them. If the water of this river 

is flanged and managed properly, so it will solve many problems. 

The building of Kamal Khan dam will increase the capacity of 

cultivating land and increase the capacity of electricity. So, this 

will make our country self-sufficient. 

 

VI. CONCLUSION 
 

This article shoes, that Afghanistan has water’s resources above 

and under land, from those resources. One resource is Helmand 

River. The water of Helmand River has not been used adequately 

and is used only a little bit. Despite the fact that, basic foundations, 

like electricity dames and other can make Afghanistan a self-

sufficient country, and the problem of pollution can be eliminated. 

If the water of Afghanistan especially the water of Helmand River 

is used appropriately, so that will pave the way for the betterment 

of jungles, postures and other plants and trees. Including. In fact, 

that Afghanistan has a big amount of flowing water, this water is 

little used, and freely goes out to foreign countries this water plays 

a big hand in the prosperity of those neighbor countries.  

Helmand River covers much of the land of our country, but 

because of little usage of Helmand River, and this land is totally 

deserted. During summer and spring, the water of this river gets 

fast, and destroys to much agricultural land. This condition gives 

damage to Afghanistan instead of benefits. If the water of this is 

used appropriately, the destruction of the land will be prevented, 

and on the other hand, this act will be effective for the production 

of electricity and improvement of cultivation. Kamal Khan Dam 

can increase the benefits of Helmand River. The result of this 

research shows that during the years of (2000-2001) the amount of 

this water has increase by 48million, m3 that shows (98%) 

reduction in its real flowing. Additionally, this research shows, 

that (30%) water of this country is used inside Afghanistan and 

(70) water of this river flows to Iran.  

 

 

VII. SUGGESTIONS AND RECOMMENDATIONS 
 

The following suggestions have to be presented about this 

research. 
1- New dams have to be built along the Helmand River, to 

give benefits for the cultivation and electricity.  

2- The dams which were built before over Helmand River 

have to be supervised, and its capacity has to be 

expanded.  

3- Iran is using the water of Helmand River, and does not 

give any payment.  

So, Afghan government has to prevent the additional 

water from flowing to other country. 
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Abstract- This study aims to produce effective learning devices 

with the discovery-learning model to train the students’ science 

process skills on the Material of simple harmonic motion in X 

grade students at MAN Sidoarjo. The trial design used one group 

of pretest-posttest design. Data collected in the form of the 

effectiveness of learning devices through data analysis techniques 

done in qualitative and quantitative descriptive. The results 

showed that the effectiveness of learning devices reviewed from 

the average of N gain in X IPA 2 grade was a medium category, 

the average of N gain in X IPA 5 grade was a medium category 

and the average of N gain in X IPA 6 grade was high-category. 

The student’s responses to the device and the implementation of 

learning were very positive with excellent categories in these three 

classes. Based on the research results, it concluded that learning 

devices by the discovery-learning model developed effectively to 

train the students’ science process skills. 

 

Index Terms- Discovery learning, science process skills, simple 

harmonic motion 

 

I. INTRODUCTION 

n the face of competitions that are increasingly difficult to have 

a major concern about the skills of the 21st century, such as life 

and career skills, learning and innovation skills, information media 

and technology skills (Bernie trilling and Charle Fadel, 2009) [12]. 

When we apply the skills to the education universe will be 

reflected in science process skills. According to (Carin, 1993) that 

"knowing science is more than knowing content, it is also knowing 

how together evidence and how to relate evidence to 

interpretation [1]. 

           Based on the results of observations in MAN Sidoarjo 

mainly for learning devices on the previous material such as 

syllabus that there is not time allocation, learning sources, and 

learning media in accordance with Permendikbud No. 22 the year 

2016 [7]. The learning material does not explain the facts, 

concepts, principles, and procedures in detail. The students’ 

teaching books (BAS) are not available yet related to the exercises 

for checking the students ' comprehension concretely and the 

glossary is unavailable with the least physical facts around the 

learning materials delivered on BAS. LKS is not made by teachers 

if the teachers want to make an experiment then LKS will be taken 

from BAS which the indicators and objectives do not correspond 

with RPP and the syllabus that has been created from the 

beginning. The teachers do not make the science process skills 

tests and to complete the skill score the teachers compare skill and 

knowledge score. 

           In addition, the students' ability in solving the daily test of 

the previous material in the 2018/2019 academic year was also 

low; there were many students who got a score below the 

Minimum Mastery Criterion (KKM), 25% of the students who 

reached KKM in 75. This case is in line with the results of previous 

research of science process skills that showed the results of each 

indicator skills of the science process were still weak and among 

them observe 57%, identify the variable 61% and predict 40% 

with 11 students from 37 that were complete with KKM in XI IPA 

grade. According to Hosnan (2014), doing discovery learning, 

students are encouraged to learn most through their own active 

involvement by concepts and principles, and teachers encourage 

students to have experience and conduct experiments probably to 

discover principles for themselves [6]. The description of 

Discovery learning and skills of the scientific process in 

accordance with the opinions of previous research, according to 

Ciptaning (2018) concluded Discovery learning can improve 

students’ science process skills such as observing, 

communicating, classifying and concluding at SMAN 1 Punggur 

[2]. Rizal (2019) argues that the Discovery learning model can 

improve students’ science process skills such as observing, 

measuring, communicating and making conclusions on the Senior 

High School in Bandung [10]. 

           Based on the application of Discovery learning in the 

learning process to practice the skills of the science process 

requires suitable learning devices. Therefore, it is necessary to 

develop learning devices to implement a model involving students 

in learning activities, namely Discovery learning. To conduct this 

research, the researcher took the title: 

            “The Effectiveness of Discovery Learning Model to Train 

the Science Process Skills of MAN Students on the Simple 

Harmonic Motion Material”. 

 

II. RESEARCH METHODS 

           Research conducted was a type of development research 

because it aims to develop learning devices by the Discovery 

learning model that is effective to practice the students’ science 

process skills of MAN Sidoarjo on the Material of motion simple 

I 
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harmonics. In the process of developing learning devices, there are 

three stages of development adapted from Plompo & Nieveen 

(2010), namely, preliminary research, prototyping stage 

(development phase) and assessment phase (assessment phase) 

[8]. The effectiveness of learning devices was observed from the 

results of students’ science process and response skills. The results 

of the assessment of science process skills acquired using the test 

method. Based on Permendikbud No. 23 of 2016, the skill 

assessment is an activity undertaken to measure the students’ 

ability to apply knowledge in performing certain tasks [7]. The 

skill value category on MAN Sidoarjo divided into four kinds, 

when the value is less than 75 including as the less category, the 

value is between 75-83 including as enough category, the value is 

between 84-92 including as the good category and the value is 

between 93-100 including as the excellent category. The skill 

aspects in MAN Sidoarjo is complete when fulfilling the KKM 75. 

           The learning influence on students' science process skills 

was measured using normalized gain analysis (Hake,1999) [5]. 

The normalized gain criterion was divided into three types when 

the normalized gain was less than 0.30 including as low criteria 

when normalized gain was between 0.30 and 0.70 then including 

as moderate criteria and when the normalized gain was over 0.70 

including as height. The students’ response was the students’ 

opinion of the learning activity component. The students’ 

responses were measured using a questionnaire filled by students. 

The students’ response was using the interpretation criteria scale 

adapted from Riduwan (2002) [9]. The criteria were divided into 

5, when 0%-20% including as very less, 21%-40% including as 

less, 41%-60% including as enough, 61%-80% including as good 

and 81%-100% including as very well. 

 

III. RESULTS AND DISCUSSION 

           The Science process skills test was applied before and after 

the learning process. The science process skills were trained on 

students such as observing skills, variable identifying skills, 

predicting skills, experimental planning skills and data analyzing 

skills. The result of pretests and posttests of science process skills 

in table 1 was used to see students who were complete KKM or 

not. 

 

Table 1: The Results of Pretest and Posttest KPS 

 

Observing 

XIPA 2 X IPA 5 XIPA 6 

Aspect    

    

Pretest 36 31 37 

    

Posttest 76 80 83 

    

N Gain 0,61 0,70 0,73 

    

 

 

           Table 1 showed that the average results of students’ pretests 

overall were not completed by KKM as a fewer category. The 

average result of students’ posttest of X IPA 2 grade was 76, which 

stated to complete KKM as sufficient category, and N Gain was 

0.61 as medium category, while the average result of students’ 

posttest X IPA 5 grade was 80 who expressed complete KKM as 

enough category, as well as N Gain, was 0.70 as medium category. 

Moreover, the average result of students’ posttest X IPA 6 grade 

was 83, which complete KKM as the good category and N Gain 

was 0.73 as the high category. The improvement was between 

pretests to posttest was caused by Discovery learning model 

applied. Where Discovery learning concentrated learning on 

students through interaction between students, one of them was in 

a discussion. It was in accordance with Vygotsky's theory that 

emphasizes teaching on cooperative learning based on activity and 

discovery. Therefore, applying discussions, students’ active 

experiences, and the material students have learned, the basic 

concepts were formed. According to the concepts of Cognitivism, 

Piaget's concept was formed from schemes, assimilation, and 

relevant accommodation, while according to Bruner the basic 

concept can be formed from discovery learning that focuses on the 

students' active experience. 

           From the exposure, data can be concluded that the skills of 

the students’ science process got improvement after learning by 

Discovery learning model on the simple harmonic motion 

Material that was the original average pretests in X IPA 2 grade 

was 36, X IPA 5 grade was 31 and X IPA 6 grade was 37. After 

applying learning from the researcher, the average result of the 

posttest in X IPA 2 grade was 76, X IPA 5 grade was 80 and X 

IPA 6 grade was 83. This case corresponded to Hafid (2017) 

concluded the average value of N gain increased science process 

skills that receive learning using Discovery learning was 

significantly greater than the students who received the learning 

Conventional [4]. Whereas according to Rizal (2019) stated that 

the implementation of Discovery learning can improve the basic 

skills of Senior High School students' science processes in 

Bandung based on the higher N gain [10]. Sati (2017) concluded 

the implementation of the Discovery learning model improved the 

science process skills in VII B grade on State Junior High School 

10 in Bengkulu with the average was 81.79 as the good category 

[11].  

           The students’ response was the students’ opinion or 

assessment as the component of learning activity. The student’s 

responses were measured using the students’ response 

questionnaire given after the end of the learning process. The 
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students’ responses were expressed very well with the acquisition 

of 89% in X IPA 2 grade, 90% in X IPA 5 grade and 95% in X 

IPA 6 grade stated yes to the statement on the questionnaires. 

 

 

Table 2: The Result of Students’ Response to the Questionnaire 

 

        Yes Answer (%)  

No 

  

Statement 

       

    

XIPA2 

 

XIPA5 

 

XIPA6          

        

1 

The learning activities are new  

87 

 

77 

 

100         

       

2 

The learning activities are interesting and fun 

90 

 

87 

 

93         

            

3 

The learning activities can practice observing 

100 

 

100 

 

93 

skills 

       

           

            

4 

The learning activities can train  to plan  your 

93 

 

80 

 

100 

experiment 

      

          

       

 The learning done gives the opportunity to      

5 identify variables that affect the experiment 83  100  100 

       

6 The learning activities by experiments can help 93  100  100 

 understand harmonic motion material       

       

 Discussion and experiment activities can provide      

7 new experience and knowledge  97  100  100 

       

8 

The learning activities can train to analyze the 

93 

 

100 

 

100 

experimental data 

     

         

            

 The experiment activities can help to cultivate    

9 the predicting skills based on the experiment 90 100 100 

 results    

     

 The steps to work on LKS are easy to    

10 understand 77 90 87 

     

11 

The students’ learning books and LKS are easy 

83 87 93 

to understand and interesting     

     

12 

The students’ learning books help the students to 

87 97 97 

understand the simple harmonic motion material     

     

13 

The material in the learning book relates to daily 

80 73 83 

life     
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14 

You  are  more  enthusiasm  on  learning  in  the 

87 73 90 

classroom     

     

 Average 89 90 95 

     

 

           The students’ response sheet consists of 14 students’ 

statements stating the students’ greatest response to no.7, which 

states the discussion and trial activities provide new experience 

and knowledge of 97% in X IPA 2 grade, 100% in X IPA 5 grade 

and X IPA 6 grade. While the smallest response of students to no. 

13 whose contents stated the material in BAS relates to the daily 

life of 80% in X IPA 2 grade, 73% in X IPA 5 grade and 83% in 

X IPA 6 grade. It is in accordance with the statement (Hosnan, 

2014) stating the implementation of Discovery learning can 

encourage the students more active and learning process to be 

exciting [6]. 

 

IV. CONCLUSION 

           The students’ score of science process skills can be seen 

from the students’ average of N gain in X IPA 2 grade was 0.61; 

the students’ average of N gain in X IPA 5 grade was 0.70 and the 

students’ average of N gain in X IPA 6 grade was 0.73. The 

students’ response of X IPA 2 grade was 89%, X IPA 5 grade was 

90% and X IPA 6 grade was 95%. 
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Abstract- Test is part of the journey of human life. There are questions, though, as to how people qualify with flying colours and 

otherwise. This research helps to describe the methods used by Melanau primary pupils to answer to the reading comprehension 

examination. Based on purposeful selection, 10 pupils were chosen from two different schools to discuss high and low Melanau primary 

pupils in choosing comprehension test strategies. The research attempts to explore the test-taking techniques used by Melanau for the 

main use of two forms of English proficiency. Verbal comments from these individuals were collected using the think-aloud protocol 

and playback sessions. The results provided strategies used by the Melanau primary pupils in answering English comprehension test in 

high and low proficiency level of pupils and how they arrived their answer. High proficiency pupils have used more strategies than low 

pupil proficiency. High proficiency Melanau participants used 21 types of strategies, seven more strategies used compared to low 

proficiency pupils who used 14 types of strategies for reading comprehension exams. In addition, the study provided an overview into 

the styles of test-taking techniques used by Melanau primary pupils, which can also be used by other English learners to answer to the 

reading comprehension examination. 

 

Index Terms- Reading comprehension test, Melanau, test-taking strategies, think-aloud protocol.  

 

 

I. INTRODUCTION 

ccording to McNamara (2000), language tests have a significant role to play in the lives of many people. The chance of finding an 

individual who did not encounter any exam is almost none, as almost every person faces the exam, and the practice would have 

influenced one direction or the other. Shohamy (2001) sets out the test-taking experience that would have been remembered for many 

years by students or those taking tests. This reflected the effect of the exam on people. Testing functions as a gateway to learning for 

learners and those who want to work at key moments. Shohamy (2001) points out that it has become the valid tool for inclusion and 

exclusion. Testing is one of the indicators that educators use to evaluate students' performance and to evaluate their own success in 

achieving their teaching objectives. Exams reveal the development of the pupils which can provide information on the success of the 

learning.  

 

There are different forms of strategies used by the examiners during the examinations regardless in foreign or second-language 

exams. The test methods as procedures that allow examiners to use the characteristics and layout of the test to gain better results in a 

sample scenario. In Malaysian context, test have been started ever since the pupils in the primary level. English is not the first language 

for the Melanau pupils but they have to answer the English examination for Ujian Pencapaian Sekolah Rendah (UPSR). Therefore, the 

study able shed the light on the issue of test-taking strategies in order to help pupils achieve their greatest potential in learning another 

language despite of English is not their mother tongue. 

 

 

II. RESEARCH ELABORATION 

The goal of the research is to study the test-taking strategies of Level 2 primary Melanau, particularly Year 5 pupils, in answering 

reading comprehension questions English Language Test. This will help shed light on the issue of developing approaches to help them 

achieve their greatest potential through learning another language, despite the fact that English is not their mother tongue. Through 

observing the test-taking techniques used, the amount of strategies used for different tasks and the appropriateness of the strategies, it is 

hoped that an awareness of the process of learning the English language will be established by the learners, particularly the Melanau 

pupils. 

A 
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III. FINDINGS AND DISCUSSION 

A. Literature Review 

There are two theories mainly underpinning this study.  They are Bachman’s (1990) and Canale and Swain’s (1980). Test taking 

strategies are known as compensatory where the test takers use them to make up some deficiency in performing the test tasks, the skills 

require to take the test or both Canale and Swain (1980) are aware that strategic competence put the focus on 'compensatory' and 'coping' 

methods. 

 

 

Bachman (1990) 

Bachman (1990) defines strategic competence as a general ability that enables an individual to generate the most effective use of 

available skills in the execution of a specific task. Strategic skill is recognised as a prevalent capacity to reason for contextual discussion 

of significance (McNamara, 2000). It includes the ability to assess and implement as part of deciding and carrying out the most effective 

means of achieving a communicative goal (Bachman, 1990). This differs from those of Canale and Swain (1980), whose idea emphasizes 

compensating for breakdowns in communication, in other words, compensatory features. Bachman (1990) presents strategic competence 

is a component of the framework that affect performance on language exam. This shown association between pupils and understanding 

pupils’ processes of how they reach on goal-setting, assessing, planning, and executing in achieving the most effective communicative 

goal. 

 

Canale and Swain’s (1980) 

Canale and Swain (1980) advocate pretty a whole and promising notion of communicative The model has efficaciously dominate the 

area for distinctly some time. Their proposed model includes three competencies which are sociolinguistic, grammatical and strategic 

competency.  The grammatical competence describes on regulations of grammar which consist of guidelines of grasp of lexical items 

and rules of morphology, syntax, sentence-grammar semantics and phonology. This included of the information of expressing 

precisely the literal which capacity of utterances. Next is about sociolinguistic competence which is use of sociocultural and discourse 

rules. Last past is strategic competence which consist of verbal and non-verbal communication techniques that can be referred to as a 

method to compensate for breakdowns in discussion owing to performance factors or insufficient expertise. It also relates to the 

ownership of "coping" strategies when confronted with inadequacies in distinct fields of expertise. 

 

B. Methodology 

This study is a qualitative study which explores and explains the test-taking strategies utilised by participants in a test situation. A 

qualitative research is descriptive in that the researcher is more concerned with process rather than the outcome or products. In other 

words, it more to explore the meaning in the context of people’s experience and how they make sense of their lives (Merriam 1988). 

Therefore, the focus in this study is the experience and the mental process that the participants go through while doing a test. It is the 

process they go through to arrive at their answers which is significance of the study. The researcher interested in discovering the 

significance that the participants add to their actions, how they view and understand circumstances and their viewpoints on specific 

issues.  

 

This study answer two research questions. The first part which provides the answer of the RQ1 – What are the test-taking 

strategies used by Level 2 primary Melanau pupils toward answering reading comprehension questions? The second part provides the 

answer of the RQ2 – How do the test-taking strategies help in improving English learners answering reading comprehension test? The 

answers are divided into three subsections; (a) Shorten the time to answer, (b) Increase the motivation of the test taker and (c) Increase 

the mark obtained for English Comprehension Test. 
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There are 6 steps in research procedure for this study. The following figure describes the research procedure in the study. 

 

Figure 1: Research procedure 

 

 
 

 

The procedure was begin with selecting 10 participants to involve in this study. 5 of the participants were high level of English 

proficiency and another 5 is low level of English proficiency. They were selected based on they grade in English comprehension test. 

Since the researcher had identified the participants, they needed to get brief on what to do during the actual study. The researcher 

informed the procedure and the reason they have been selected during the session. Any questions from the participants regarding the 

study also clarified here. The researcher informed that their information and details were confidential, and their name will be known as 

the pseudonym. The training was conducted for the participants to get them used during the actual study. The researcher made some 

note any changes that need to rectify. Should there is any amendment, and it will be done right away after the training. The actual study 

conducted after the training session has done with the participants. Individual interview with the participants was essential to clarify any 

ambiguities during the actual study. Any questions can be asked directly to the participants if the researcher felt there was doubt during 

the analysis of data. The second Research Question, which is how do the test-taking strategies help in improving English learners 

answering reading comprehension test able to be answered during this session as well. The researcher analysed the data taken from the 

participants.  

 

 

 

The processes of data analysis consist of coding the participants, identification and categorization of strategies and transcribe the data. 

 

Coding the Participants  

The focus is about the strategies and pupils’ level of proficiency. Thus, the participants will be coded according to their proficiency 

level; the low and high proficiency; male and female. This is to avoid repetition and add clarity to the data analysis process. The 

participants will be coded as follow:  

P - Participant F - Female M - Male  

L – Low proficiency H – High proficiency  

For example; P1FH means Participant 1; Female; High proficiency level of pupils. 

 

Data Transcription  

Miles and Huberman (1984) state that qualitative data possess well-grounded, rich and thick descriptions and processes taking place in 

the local contexts. Meaningful explanations could be obtained besides maintaining the flow of events in the process. Data transcription 

is the process of transcribing verbal reports verbatim. These verbal reports which were audio-taped consisted participants’ retrospective 

verbal think aloud and playback interview.  

 

 

 

 

STEP ONE:

Select the participants

STEP TWO:

Briefing the 
participants

STEP THREE:

Training of 
participants before 

study 

STEP FOUR:

Conducted actual 
study

STEP FIVE:

Focus interview with 
the participants

STEP SIX:

Analysis the data
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Identification of strategies 

There were 31 strategies identified in test-taking strategies. The researcher (x) crossed the strategies at the time TAP is being conducted. 

Each participant had 25 copies of list of strategies which were for 25 questions allocated in English Paper 013 UPSR. The main purpose 

of the study is to examine strategies utilised by test-takers in a test situation. The materials used in the study are comprehension English 

Paper 013 UPSR and checklist. In this study, comprehension English Paper 013 UPSR in 2016 was adopted based on existing multiple-

choice comprehension test. The comprehension English Paper 013 as the main instrument to obtain participants’ response.  This was to 

ensure that pupils conducting the TAP without worrying which strategies they should cross. The researcher crossed the list for them. 

 

Table 1: List of strategies 

 

(x) No Code Strategies 

 1.  G Guesses. 

 2.  CR Choose the answer through logical reasoning. 

 3.  RTP1 Returns to that section of the text alluded to in the queries. 

 4.  LCO Looks for the answer in chronological order in the passage. 

 5.  GUP Answers the question on the basis of the general understanding of the passage. 

 6.  BK Utilizes previous background knowledge. 

 7.  MPQ Matches words or phrases in the question to similar ones in the passage or the alternatives. 

 8.  KW1 Looks for certain clues or keywords in the passage on the basis of which the answer is made. 

 9.  GA Write a general answer. 

 10.  CSP Copies a sentence or part of it and pastes it as the answer. 

 11.  LCP Identified the place in the section to which the query related, and then began to search for hints 

as to the solution in the background. 

 12.  RP Give an answer focused on the memory of the passage rather than the passage itself. 

 13.  CAQ Clue from answering another question that help answer particular question. 

 14.  S Skip the question and return to it later. 

 15.  RA Stop searching for acceptable options: read alternative choices before find one that was 

considered to be right. Don't keep reading the rest of the choices. 

 16.  EL Elimination process: choosing an option, not because it was considered to be right, but because 

the others did not seem fair, appeared identical or could not be understood. 

 17.  EX Choosing an exception: suspecting that the alternative was the correct answer because it 

represented an exception or had something special about it. 

 18.  LG Being influenced by the length of the answer options. 

 19.  LO Being influenced by the location of the answer options. 

 20.  CW Common term: selecting an option because it had a term in it that was common – that's been 

used all the time. 

 21.  KW2 Keyword: arriving at an alternative because it had in it a word that appeared  to be a keyword. 

 22.  AS Association: choosing an option because it had a term in it that elicited a connection with a 

phrase in a mother tongue or in another language. 

 23.  RTP2 Read the paragraph and make a mental note of where various kinds of information are found. 

 24.  RTP3 Refer to the passage to check for or affirm the response, rather than relying solely on the 

recollection of what was in the paragraph. 

 25.  RQ1 Read the question first, so that the reading of the text is directed at seeking answers to those 

questions. 

 26.  RQ2 Read the questions second time to make sure the meaning is clearer. 

 27.  OA Come up with own answer to the questions before you look at the options that are provided in 

the test. 

 28.  EG Make an educated guess based on background knowledge or extra-textual knowledge in making 

the guess. 

 29.  CA Ready to change answer appropriately – in the case where new clues are discovered in, say, 

another item. 

 30.  OS Search an option that seems to different from the others or special. 

 31.  CIO Use the clues appearing in other items to respond to the item under consideration. 

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9824
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 2, February 2020              141 

ISSN 2250-3153    

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9824    www.ijsrp.org 

 32.  PO Consider the position of the option among the choices (a, b, c, or d). 

 33.  T Estimate the time needed for completing the items. 

 

 

IV. CONCLUSION 

The process of reading the test-taking included the use of both the test-taking strategies as well as the reading of the strategy. On this 

basis, the use of test-taking techniques greatly exceeds that of reading approaches, as the ability of test-takers to answer questions 

extends beyond their need to fully understand the text. It does not come as a shock that most of the comprehension that test-takers have 

when reacting to a prescribed reading test is brought about by their responses to the test questions and not by a general understanding 

based on reading the letter. The study found that the number of test-taking strategies used by high proficiency level of pupils in primary 

differ from low proficiency level although they were in the same Year 5. The high proficiency used more strategies than the low 

proficiency of pupils. The high proficiency Melanau pupils used 21 types of strategies, and that is seven more strategy types utilised 

compared to the low proficiency pupils who used 14 types of strategies in reading comprehension test. 
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Abstract- The objective of the study is to identify the comparison on the service quality, the customer experience and the brand image 

of fast food between McDonald’s and Richeese Factory in Bintara, Bekasi. During the conduct of the study, the subjects that had been 

selected were the customers who used to visit and consume the fast food in both McDonald’s and Richeese Factory in Bintara, Jakarta. 

The study was conducted toward 155 respondents by using quantitative method. Then, the data analysis that had been adopted was the 

Statistical Package for Social Science (SPSS) v.23. The results of the study comparatively show that there is not any significant 

difference on the variable Service Quality between McDonald’s and Richeese Factory whereas there is significant difference on the 

variable Customer Experience and Brand Image between McDonald’s and Richeese Factory. 

 

Index Terms- Service Quality, Customer Experience and Brand Image 

 

I. INTRODUCTION 

ood is part of human’s fundamental needs in addition to clothes and shelter/settlement. In the globalization nowadays, the 

advancement of science and technology as well as the improving economic conditions might lead to the change on the life style and 

this change on the life style is inevitable. Then, the change on the life style that should be given attention in the one on the consumption 

pattern and the dining pattern within the society. It should be noted that the cause of the change on the consumption pattern that has 

taken place in Indonesia is related to the busy activities that the people who live in the big cities have. Such busy activities within the 

big cities increasingly take more time of the residents especially with regards to their job. Consequently, these people do not have 

sufficient time to prepare their meal and this situation creates a new habit namely dining outside or having the tendency to consume fast 

food that has been available in the nearby fast food restaurant. Thus, it makes sense that Indonesia become the tenth country which 

citizens have mostly consumed the fast food. 

          Master Card, one of the biggest credit card company in the world, used to conduct a survey entitled Consumer Purchasing 

Priorities. The aim of the survey is to display the shopping priority of the customers. One of the surveys is related to the dining place 

outside the house. The survey itself was conducted from May until June 2016 and the results of the survey might be consulted in Figure 

1 below. 

     

F 
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Figure 1. The Dining Place that Has been Selected by the Indonesian Customers in 2016 

Source: Tribunnews.com (2016) 

 

          According to the results of the above survey, 80 percent of Indonesian people prefer to dine more in the fast food outlet, 61 percent 

of Indonesian people prefer to dine in the food court and 22 percent of Indonesian people prefer to dine in the middle-class cafe or 

restaurant. On the other hand, there is only 1 percent of Indonesian people who prefer to dine in a premium restaurant for official banquet. 

Departing from these results, it is apparent that the level of fast food consumption has been very high in Indonesia.  

          Fast food restaurants are a dining place that might be warmly welcomed by the people from all classess because fast food 

restaurants offer practicality in the middle of the busy activities among the society nowadays. Such restaurants usually become the 

solution for the people who have changing appetites, the societies that like to go along with the turn of the century and the workers who 

have limited lunch break. In the same time, the situations offered by the fast food restaurants highly support the habit of hanging out 

among the youngsters. With the rapid development of the century and also the highly rapid growth in the Indonesian population, fast 

food restaurants, both the domestic ones and the foreign ones, might be easily developed in any cities throughout Indonesia.  

 

Table 1. Top Brand Index in 2018 Market Share 

 

BRAND TBI TOP 

KFC 60.4% TOP 

MC Donald's 19.0% TOP 

Hoka-Hoka Bento 3.7%  

A & W 2.9%  

CFC 2.7%  

Source: www.topbrand-award.com/topbrandindex2018 

 

          The data in the above table show that the competition among the fast food restaurants in 2018 has confirmed the good image that 

the five fast food restaurants have. KFC and McDonald’s occupy the Top Brand position, followed by the three other fast food 

restaurants. However, it should be noted that it is possible for the other fast food brands to pass the Top Brand Index assessment by 

meeting three criteria. The first assessment criterion is Top of Mind; this assessment criterion is based on the brand that has been 

mentioned for the very first time when the category of a certain product is mentioned. Then, the second assessment criterion is Last 

Used; this assessment criterion is based on the brand that has been used in the last time or in the last consumption. Next, the third 

assessment criterion is Future Intention; this assessment criterion is based on the brand that would like to be used or to be consumed in 

the future time. 

          The entrance of numerous fast food brands has caused the increasingly intense competition within the fast food industry. Each 

fast food restaurant implements different strategy in order to increase their sale volume amidst the intense competition. Then, one of the 
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fast food restaurants that have been well-known nowadays is McDonald’s. McDonald’s is the biggest fast food restaurant in the world 

and it was established for the very first time in 1940 by the two siblings named Dick and Mac McDonald. Up to date, McDonald’s has 

36,000 fast food restaurants throughout the globe, including 198 outlets in Indonesia. If the abroad McDonald’s restaurants sell 

hamburger and French fries as the main course, the local McDonald’s restaurants in Indonesia sell fried chicken and rice-based cuisine 

as the main course. 

          Then, in Indonesia alone there are other fast food brands that have been quite well-known as well namely CFC, Hoka Hoka Bento 

and Richeese Factory, which has been quite famous nowadays. Richeese Factory is a fast food restaurant from Indonesia that has been 

owned by Richeese Kuliner Indonesia Company, one of the subsidiaries in Sari Nabati Company that operates in the business of broth 

juice. Richeese Factory opened its first outlet in the Paris Van Java Shopping Centre, Bandung, on February 8th, 2011. Until 2018, this 

fast food restaurant has 133 outlets that have been spread throughout the big cities in Indonesia. Richeese Factory presents peculiar 

uniquity so that this fast food restaurant might compete with the similar companies in the fast food industry. The peculiar uniquity of 

Richeese Factory lies in the numerous menus of cheese and hot sauce-based cuisine available in several levels. 

          Both fast food restaurants, namely McDonald’s and Richeese Factory, become two of the top priority fast food restaurants 

especially for the residents in the big cities; as a result, both fast food restaurants are involved in an intense competition between one 

another. Although McDonald’s has been the famous foreign fast food restaurant throughout the world, in Indonesia it is evident that 

Richeese Factory has been quite able to compete with McDonald’s. The evidence is that Richeese Factory has been able to open 133 

outlets within 8 years (www.richeesefactory.com, accessed on August 17th, 2019). Such evidence confirms that the number of interest 

customers has been spreading in many regions and that Richeese Factory has been able to compete with the foreign fast food brands. 

          The level of competition between McDonald’s and Richeese Factory consequently has been increasing than ever. Both fast food 

restaurants have rapidly grown in terms of increasingly widely spread outlets and in terms of product innovation that has been pursued 

by each fast food restaurant. Up to date, McDonald’s has been pursuing the product innovations by means of combination between the 

foreign cuisine and the local Indonesian cuisine such as rendang burger, nasi uduk1, green-chilli burger and alike (mcdonald.co.id, 

accessed on August 17th, 2019). This kind of product innovation is useful for McDonald’s in order to keep the fast food restaurant in 

competition with the other competitors in Indonesia. In the same time, Richeese Factory Indonesia has also performed evaluations by 

pursuing the product innovations. Although the competitive edge-product of Richeese Factory has not been rivalled, it is still important 

for Richeese Factory to pursue the product innovations in order to that the customers of the fast food restaurant will not be bored and 

will be increasing. 

          Departing from the above explanation, a further study on the competition between the two brands should be conducted under the 

title: “Comparison on the Service Quality, the Customer Experience and the Brand Image of Fast Food between McDonald’s 

and Richeese Factory in Bintara, Bekasi.” In order to guide the conduct of the study, the following problem formulations will be 

proposed: 

1. How is the difference between McDonald’s and Richeese Factory in terms of Service Quality? 

2. How is the difference between McDonald’s and Richeese Factory in terms of Customer Experience? 

3. How is the difference between McDonald’s and Richeese Factory in terms of Brand Image? 

4. How is the difference between McDonald’s and Richeese Factory in terms of Actual Mean Score in relation to the Ideal Mean 

Score? 

 

Then, through the conduct of the study, the following objectives are expected to be met: 

1. To identify the comparison on the Service Quality of the fast food between McDonald’s and Richeese Factory. 

2. To identify the comparison on the Customer Experience with regards to the fast food delivery between McDonald’s and 

Richeese Factory. 

3. To identify the comparison on the Brand Image of the fast food between McDonald’s and Richeese Factory. 

4. To identify whether both McDonald’s and Richeese Factory have achieved the Ideal Mean Score that has been assigned or not. 

 

Literature Review, research Framework and Hypothesis Development 

          In this section, the theories that will serve as the backbone of the study are reviewed briefly. After all of the relevant theories have 

been reviewed, the hypothesis development and, eventually, the research framework will be elaborated. Each aspect might be consulted 

in the following sections. 

 

                                                 
1 Nasi Uduk or in Dutch known as Rijst vermengd met onrust van de liefde or abbreviated into Jaloerse rist refers to the rice-based meal 

that has been cooked and steamed with coconut water and then is seasoned with nutmeg, cinnamon, ginger, lemongrass leaves and 

pepper. This meal was found by the Javanese people around 1910 – 1924 and was popularized by the Dutch in 1924. Nasi Uduk is 

usually served with fried chips, fried tofu, sliced omelette, dried shredded meat, fried soybean cake, fried onion, shredded fried chicken, 

cucumber and peanut sauce.  
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II. LITERATURE REVIEW 

          As having been previously mentioned, the theories that will serve as the backbone of the study will be reviewed briefly in this 

section. The theories that will be reviewed consist of Marketing, Service Quality, Customer Experience and Brand Image. Each theory 

will be reviewed further in the following sub-sections. 

 

Marketing 

          According to Kotler & Armstrong (2012:29), marketing is a process in which a company creates certain values for the customers 

and starts to establish strong customer relationship in order to capture the values from the customers as something in return. In marketing, 

there are several plans that should be implemented in order to achieve the well-qualified product marketing efforts in the market 

components. Planning itself becomes the fundamental process in which the management of a company decides the objective and the 

manner of delivery (Vania, 2019:34). 

 

Service Quality 

          Tjiptono (2011:59) argues that service quality refers to the level of prominence that has been expected and the control on the level 

of prominence that aims at meeting the customer’s expectation. 

 

Customer Experience 

          According to Schmitt (in Palmeira et al., 2009:1), customer experience refers to the strategic process within the arrangement or 

the implementation of the experience that customers have in relation to the product or the company. As a result, customer experience 

should be the main attention of business players in satisfying their customers so that the company might leave good impression among 

the customers and encourage the customers to the return to the company. 

 

Brand Image 

          The change of the life style that individual adopts nowadays is very apparent in selecting and purchasing a product. The change 

might take place in selecting the behavioural pattern in selecting the food, selecting the leader of a country and alike (Yuliawati, 2018). 

Departing from the statement, brand image might be defined as the belief and the perception that customers hold as having been reflected 

by the association that as been internalized in the customers’ mind (Kotler & Keller, 2009:43). 

 

Hypothesis Development  

          Departing from the object of the study, there are four hypotheses that will be proposed in relation to the four variables within the 

study namely Service Quality, Customer Experience, Brand Image and Ideal Mean Score. Each hypothesis will be elaborated briefly as 

follows: 

1. Ha1 :  There have been differences between McDonald’s and Richeese Factory in terms of Service Quality. 

2. Ha2 :  There have been differences between McDonald’s and Richeese Factory in terms of Customer Experience. 

3. Ha3 :  There have been differences between McDonald’s and Richeese Factory in terms of Brand Image. 

4. Ha4 :  Both McDonald’s and Richeese Factory have achieved the Ideal Mean Score namely 80.00%.\ 

 

Research Framework 

          Based on the theories that have been reviewed and the hypotheses that have been developed, the research framework for the 

conduct of the study might be proposed as follows: 
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Figure 2. The Framework of Independent Sample t-Test (for the First to the Third Alternative Hypothesis). 

 

 
Figure 3. The Framework of One Sample t-Test (for the Fourth Alternative Hypothesis) 

 

III. METHOD 

          The design that had been adopted in the study was the comparative design. According to Sugiyono (2006:68), a comparative study 

refers to the study that has been conducted in order to compare the similarities and the differences between two facts or more and the 

characteristics of the objects that have been studied based on certain frameworks. Furthermore, in relation to the design, Sugiyono 

(2013:115) states that population refers to the area of generalization that consists of objects or subjects that have certain qualities and 

characteristics that have been assigned by a researcher for the purpose of his or her study and verification. Specific to the context of the 

study, the population in the study was the customers who used to dine in McDonald’s and Richeese Factory outlets located in Bintara, 

West Bekasi. In gathering the sample from the population, the non-probability sampling technique had been adopted. Non-probability 

sampling technique refers to the sample gathering technique that provides equal opportunity for each element or each member of the 

population to be selected as the sample (Sugiyono, 2009:120). Within the study, in determining the minimum number of samples, the 

statement by Hair et al. (2010), namely that the number of sample as respondent should be adjusted to the number of question/statement 

indicators that have been used in the questionnaire, served as the reference under the following assumption: n x 5 observed variable 

(indicators) until n x 10 observed variable (indicators). The number of the item was 31 statements that had been used for measuring 5 

variables; consequently, the number of respondents that should be selected for the conduct of the study was 31 items x 5 = 155 

respondents. Then, the formula for attaining the number of samples by means of Hair approach was as follows: 

𝑆𝑎𝑚𝑝𝑙𝑒 = 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝐼𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟 × 5 

𝑆𝑎𝑚𝑝𝑙𝑒 = 31 × 5 

𝑆𝑎𝑚𝑝𝑙𝑒 = 155 

From the above calculation, the minimum number of samples was 155 respondents and these respondents later were selected based on 

the following considerations: 

Variable Dimension 

Variable of McDonald’s 

Variable Dimension 

Variable of Richeese 

Factory 

Differentiated 

(Independent Sample t-test 

Presence/Absence of Difference 

McDonald’s 

1. Service Quality 

2. Customer 

Experience 

3. Brand Image 

Richeese Factory 

1. Service Quality 

2. Customer 

Experience 

3. Brand Image 

H4 One Sample Test 
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1. The respondents already had monthly income or allowance. 

2. The respondents used to dine in McDonald’s or Richeese Factory Restaurant in Bintara, Bekasi. 

All of the tests or the calculation processes in the study were assisted by SPSS Version 23 program. Then, the normality test was 

conducted first in the study in order to identify whether the data had been normally distributed or not. Then, the subsequent tests or 

calculation processes were conducted by means of parametric statistic differential test method (Independent Sample t-Test and One 

Sample t-Test) or non-parametric statistic differential test method (Mann Whitney Test). 

 

Descriptive Statistics 

          According to Ghozali (2013), descriptive statistics refer to the statistics that have been implemented in order to describe or to 

illustrate the data that have been gathered as they are without any intention create generalization. 

 

Independent Sample t-Test 

          The Independent Sample t-Test was conducted in order to significantly test the presence or the absence of two inter-independent 

groups mean score (Wijaya, 2009). 

 

One Sample t-Test 

          The One Sample t-Test was conducted in order to compare the mean scores from the samples that had been test and the mean 

scores that had been standardized. The mean score of the population were used as the comparison to the mean score of the samples. 

From this comparison, it might be revealed whether the mean scores of the population that had been used as the comparison were 

significantly different to the mean scores of the samples. If there had been differences, then the highest mean score from which group 

should have been calculated. In conducting the test, the two-sample test with level of significance was adopted (Wijaya, 2009). 

Then, in order to determine the ideal mean score from the qualitative data that had been studied with 31 items, 5 measurement scales 

and 155 respondents as the samples, the ideal mean score that had been assigned was 80.00%. According to Siregar (003), the results of 

a study are considered to be higher than the ideal mean score if the ideal mean score that has been assigned is 70.00% and above. 

Returning to the context of the study, the figure 80.00% had been adopted as the ideal mean score for the conduct of the study. Such 

figure had been assigned because the other studies in general had assigned 70.00% and above as the ideal mean score. The procedures 

for assigning the ideal mean score were as follows: 

1. 𝐼𝑑𝑒𝑎𝑙 𝑆𝑐𝑜𝑟𝑒 = 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑆𝑡𝑎𝑡𝑒𝑚𝑒𝑛𝑡𝑠 × 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑀𝑒𝑎𝑠𝑢𝑟𝑒𝑚𝑒𝑛𝑡 𝑆𝑐𝑎𝑙𝑒𝑠 × 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑅𝑒𝑠𝑝𝑜𝑛𝑑𝑒𝑛𝑡𝑠 = 31 × 5 ×
155 = 24025. 

2. 𝐼𝑑𝑒𝑎𝑙 𝑀𝑒𝑎𝑛 𝑆𝑐𝑜𝑟𝑒 =  𝐼𝑑𝑒𝑎𝑙 𝑆𝑐𝑜𝑟𝑒
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑅𝑒𝑠𝑝𝑜𝑛𝑑𝑒𝑛𝑡𝑠 ⁄ = 24025

155⁄ = 155. 

3. 80.00% 𝑜𝑓 𝑡ℎ𝑒 𝐼𝑑𝑒𝑎𝑙 𝑀𝑒𝑎𝑛 𝑆𝑐𝑜𝑟𝑒 = 80.00% × 155 = 124. 

          It was this ideal mean score that would serve as the standard of comparison to the responses from the respondents by means of 

One Sample t-Test. If the ideal mean score is higher, then it might be considered that the Customer Satisfaction had been in accordance 

to the expectation of the researcher (Siregar, 2013). 

 

IV. RESULTS AND DISCUSSIONS 

          In this section, the results of the study will be elaborated altogether with the discussions over the results. Both of the results and 

the discussions might be consulted in the following sections. 

 

Results 

          After several tests had been performed, the results that had been worth for the analysis were gathered. These results might be 

elaborated in the following sub-sections. 

 

Normality Test 

          As having been explained, the normality test is conducted in order to identify whether the overall data in the study have been 

normally distributed or not. Specific to the conduct of the study, the normality test was performed toward all of the data that had been 

gathered from McDonald’s and Richeese Factory. At the end of the test, the results between McDonald’s and Richeese Factory were 

compared in order to determine whether the Ideal Mean Score that had been assigned, namely 80.00%, had been achieved or not. Then, 

the results of the normality test as well as the comparison would be elaborated further below. 

 

Results of Normality Test for McDonalds’s 

          Based on the results of the calculation that had been performed by means of Kolmogorov-Smirnov Test, the results of Asymp. 

Sig. (2-tailed) for Service Quality was 0.212 while the Asymp. Sig. (2-tailed) for Customer Experience was 0.135. Since the value of 

both variables had been higher than 0.05, it might be concluded that the data had been normally distributed. As a result, the conduct of 

the differential test for the two variables should adopt the parametric statistical test namely the Independent Sample t-Test. On the other 

hand, the results of Asymp. Sig. (2-tailed) for Brand Image was 0.000; since the value had been lower than 0.005 it might be concluded 

that the data had not been normally distributed. As a result, the conduct of the differential test for this variable should adopt the non-
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parametric statistical test namely the Mann Whitney test, which does not require that the data should be normally distributed. The 

complete results of the Normality test for McDonald’s might be consulted in Table 2 below. 

 

Table 2. Results of One-Sample Kolmogorov-Smirnov Test for McDonald’s 

One-Sample Kolmogorov-Smirnov Test 

  
Service 

Quality 

Customer 

Experience 

Brand 

Image 

N 155 155 155 

Kolmogorov-Smirnov Z 1.059 1.162 2.47 

Asymp. Sig. (2-tailed) 0.212 0.135 0.000 

a. Test distribution is Normal. 

b. Calculated from data. 

 

Results of Normality Test for Richeese Factory 

          Based on the results of the calculation that had been performed by means of Kolmogorov-Smirnov Test, the results of Asymp. 

Sig. (2-tailed) for Service Quality was 0.129 while the Asymp. Sig. (2-tailed) for Customer Experience was 0.301. Since the value of 

both variables had been higher than 0.05, it might be concluded that the data had been normally distributed. As a result, the conduct of 

the differential test for the two variables should adopt the parametric statistical test namely the Independent Sample t-Test. On the other 

hand, the results of Asymp. Sig. (2-tailed) for Brand Image was 0.001; since the value had been lower than 0.005 it might be concluded 

that the data had not been normally distributed. As a result, the conduct of the differential test for this variable should adopt the non-

parametric statistical test namely the Mann Whitney test, which does not require that the data should be normally distributed. The 

complete results of the Normality test for McDonald’s might be consulted in Table 3 below. 

 

Table 3. Results of One-Sample Kolmogorov-Smirnov Test for Richeese Factory 

One-Sample Kolmogorov-Smirnov Test 

  
Service 

Quality 

Customer 

Experience 

Brand 

Image 

N 155 155 155 

Kolmogorov-Smirnov Z 1.17 0.972 1.916 

Asymp. Sig. (2-tailed) 0.129 0.301 0.001 

a. Test distribution is Normal. 

b. Calculated from data. 

 

          From the results of the One-Sample Kolmogorov-Smirnov Test for both McDonald’s and Richeese Factory, the Asymp. Sig (2-

tailed) of McDonald’s was 0.163 while the Asymp.Sig. (2-tailed) for Richeese Factory was 0.357. Since the Asymp. Sig. (2-tailed) value 

of both variables had been higher than 0.005, it might be concluded that the data for both variables had been normally distributed. Then, 

in order to test the fourth hypothesis, namely that both McDonald’s and Richeese Factory have been able to reach the 80.00% Ideal 

Mean Score, the One-Sample t-Test should be conducted in the subsequent stage. The complete results of the Kolmogorov-Smirnov 

Test in this section might be consulted in Table 4 below. 

 

Table 4. Results of One-Sample Kolmogorov-Smirnov Test for Both McDonald’s and Richeese Factory 

One-Sample Kolmogorov-Smirnov Test 

  MC. Donald Richeese 

N 155 155 

Kolmogorov-Smirnov Z 1.12 0.927 

Asymp. Sig. (2-tailed) 0.163 0.357 

a. Test distribution is Normal. 

b. Calculated from data. 
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Independent Sample t-Test 

          As having been explained, the Independent Sample t-Test was performed for the three variables namely Service Quality, Customer 

Experience and Brand Image. For the variables that had the normal data distribution, namely Service Quality and Customer Experience, 

the Independent Sample t-Test that should be adopted was the Levene’s Test. On the other hand, for the variable that did not have the 

normal data distributed, namely Brand Image, the Independent Sample t-Test that should be adopted was the Mann Whitney Test. The 

results of both the Independent Sample t-Test might be consulted in the following sections. 

 

1. Results of Independent Sample t-Test for Service Quality 

The results of the Independent Sample t-Test for Service Quality of both McDonald’s and Richeese Factory might be consulted in Table 

5 below. 

 

Table 5. Results of the Independent Sample t-Test for Service Quality of Both McDonald’s and Richeese Factory 

 

 
Levene’s Test Equal Variance Assumed 

Sig. Sig. (2-tailed) 

Service Quality 
Equal Variance Assumed 0.178 .119 

Equal Variance Not Assumed 0.178 .119 

Source: Results of Data Processing Activities by SPSS 23 (2019) 

 

          The P-value of Service Quality in the Levene’s Test was 0.178 or was higher than the α (0.178 > 0.050). The implication was that 

the variance of the Service Quality in McDonald’s had been identital to the variance of the Service Quality in Richeese Factory. 

Therefore, the t-Test analysis that should be adopted was the Equal Variance assumption.  

Then, based on the results of the Independent Sample t-Test, the Asymp. Sig. (2-tailed) was 0.119 or was higher than α (0.119 > 0.050). 

The implication was that there had not been significant difference on the mean score of Service Quality between McDonald’s and 

Richeese Factory.  

 

Results of Independent Sample t-Test for Customer Experience 

The results of the Independent Sample t-Test for Customer Experience of both McDonald’s and Richeese Factory might be consulted 

in Table 6 below. 
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Table 6. Results of the Independent Sample t-Test for Customer Experience of Both McDonald’s and Richeese Factory 

 

 
Levene’s Test Equal Variance Assumed 

Sig. Sig. (2-tailed) 

Service Quality 
Equal Variance Assumed .514 .001 

Equal Variance Not Assumed .514 .001 

Source: Results of Data Processing Activities by SPSS 23 (2019) 

 

          The P-value of Service Quality in the Levene’s Test was 0.514 or was higher than the α (0.154 > 0.050). The implication was that 

the variance of the Customer Experience in McDonald’s had been identical to the variance of the Customer Experience in Richeese 

Factory. Therefore, the t-Test analysis that should be adopted was the Equal Variance assumption.  

Then, based on the results of the Independent Sample t-Test, the Asymp. Sig. (2-tailed) was 0.001 or was lower than α (0.001 < 0.050). 

The implication was that there had been significant difference on the mean score of Customer Experience between McDonald’s and 

Richeese Factory. 

 

Results of Independent Sample t-Test for Brand Image 

The results of the Independent Sample t-Test for Brand Image of both McDonald’s and Richeese Factory might be consulted in Table 7 

below. 

 

Table 7. Results of the Independent Sample t-Test for Brand Image of Both McDonald’s and Richeese Factory 

 

 Sig. (2-tailed) Mann-Whitney U 

Brand Image 
.000 

7806.500 
.000 

Source: Results of Data Processing Activities by SPSS 23 (2019) 

 

          The Asymp. Sig. (2-tailed) of Brand Image in the Mann-Whitney test was 0.000 or was lower than the α (0.000 > 0.050). As 

having been the basis for the decision-making process in the Mann-Whitney test, it might be concluded that the alternative hypothesis 

had been accepted. Therefore, it might be concluded that there had been difference on the Brand Image between McDonald’s and the 

Richeese Factory. 

 

Results of One-Sample t-Test 

          In order to answer the fourth or the last hypothesis, the One-Sample t-Test should be conducted. The results of the One-Sample t-

Test might be consulted in Table 8 and Table 9 below. 

 

  

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9825
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 2, February 2020              152 

ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9825    www.ijsrp.org 

Table 8. Results of the One-Sample t-Test between McDonald’s and Richeese Factory 

 

Test Value = 124 

 T Sig. (2-tailed) 

McDonald -5.021 .000 

Richeese Factory -8.500 .000 

Source: Results of Data Processing Activities by SPSS 23 (2019) 

 

Table 9. Results of the One-Sample Statistics between McDonald’s and Richeese Factory 

One-Sample Statistics 

 N Mean Std. Deviation Std. Error Mean 

McDonald’s 155 117.487 16.0962 1.2971 

Richeese 155 113.630 15.1398 1.2200 

 

          Based on the results in Table 8 above, it was apparent that the T(count) value of McDonald’s had been -5.021 while the T(count) 

value of Richeese Factory had been -8.500. Then, the Sig. (2-tailed) value or the significance value with the two-tailed test for both fast 

food restaurants had been 0.000. 

 

V. DISCUSSIONS 

          In this section, the results of the analysis that have been attained will be elaborated further in relation to the topic of the study. 

The elaboration might be consulted in the following sub-sections. 

 

          Differences on Service Quality between McDonald’s and Richeese Factory 

The results of the first hypothesis test do not show any significant difference between McDonald’s and Richeese Factory. From the 

calculation that has been performed, it is found that the significance probability value is higher than 0.05 namely 0.229 (2-tailed); 

therefore, it might be stated that Ho is accepted and Ha is rejected. Thus, the tests statistically prove that in terms of Service Quality 

there has not been significant difference between McDonald’s and Richeese. Then, departing from the mean score that has been attained, 

McDonald’s has several competitive edges namely: a) the employees are neat and tidy; and b) the service site is comfortable for the 

customers. On the other hand, the mean score that Richeese Factory has attained implies that the Service Quality level of Richeese 

Factory has still been lower than the Service Quality level of McDonald’s. However, despite the competitive edges that McDonald’s 

have, there are still several indicators which show that McDonald’s have not been able to satisfy the customers. This is the reason why 

both McDonald’s and Richeese Factory does not have statistically significant difference. 

          Then, as having been implied from the above elaboration, each fast food restaurant has certain weaknesses and this is, once again, 

the reason why both fast food restaurants have not been able to satisfy their customers. The type of service that has been implemented 

in both fast food restaurants is self-service in which the customers order their own meal in the special counter and afford their own table. 

Therefore, it is expected that both fast food restaurants improve their service in the future so that they will have the positive value among 

the customers. The reason is that the good service will result in the good impression. Tjiptono (2011:59) argues that service quality 

refers to the level of competitive edge that has been expected and the control upon the competitive edge for the sake of meeting the 

customers’ needs. If the service that has been retrieved is in accordance to the expectation then the service quality that has been perceived 

will be good and satisfying. 

 

Differences on Customer Experience between McDonald’s and Richeese Factory 

          The results of the second hypothesis test show the difference on the Customer Experience between McDonald’s and Richeese 

Factory. From the calculation that has been performed, it is found that the significance probability value is lower than 0.050 namely 

0.001 (2-tailed); therefore, it might be stated that Ho is rejected and Ha is accepted. Thus, the tests statistically prove that in terms of 

Customer Experience there has been significant difference between McDonald’s and Richeese Factory. Then, departing from the mean 

score that has been attained by each fast food restaurant, McDonald has been more prominent than Richeese Factory in terms of 

Customer Experience. The prominence is found in the following indicators: a) McDonald’s offers more variative and well-qualified 

products; b) McDonald’s has good maintenance on the comfort of the service site; and c) McDonald’s is able to provide meaningful 

customer experience through the facilities that have been available. The good customer experience will result in the final impression 

that might influence the customer perception. The customer thus will feel that the service provider has more competitive edges in 

comparison to the other service providers that operate in the same business line. Eventually, the customer will continue to use the service 

from the same service provider. 

          As having been implied from the above elaboration, since the Customer Experience level of McDonald’s outlet in Bintara, Bekasi, 

has been better, it is expected that the Richeese Factory outlet in Bintara, Bekasi, evaluates how to generate good customer experience. 

The good customer experience might be pursued by, for example: a) offering Free Wi-Fi service; b) performing better maintenance on 

the comfort of the service site; and c) expanding the product features or the product benefits. Kotler & Armstrong (2008) argue that one 
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of the efforts to create, maintain and improve the relationship with the customers is providing the well-qualified service consistently, 

providing better values in each opportunity and providing more competitive service in comparison to the competitors so that the 

meaningful experience might be created among the customers. 

 

Differences on Brand Image between McDonald’s and Richeese Factory 

          The results of the third hypothesis test show that there has been difference on the Brand Image between McDonald’s and Richeese 

Factory. From the calculation that has been performed, it is found that the significance probability value is lower than 0.050 namely 

0.000 (2-tailed); therefore, Ho is rejected and Ha is accepted. Thus, the tests statistically prove that there has been quite significant 

difference on the Brand Image between McDonald’s and Richeese Factory. Departing from the mean score that has been attained by 

each fast food restaurant, McDonald’s has been more prominent than Richeese Factory. In this case, the prominence lies in the fact that 

McDonald’s have been very well-known among the Indonesian people and even among the international people whereas Richeese 

Factory has only been known among the Indonesian people since 2011. Not to mention, the number of McDonald’s outlet has been more 

widely spread than the number of Richeese Factory outlet. Last but not the least, Richeese Factory have not afforded more various 

products yet whereas McDonald’s has already possessed quite strong image since the products of McDonald’s might be adjusted to the 

age of the customers and the facility that McDonald’s has offered are more various and more useful. 

          As having been implied from the above elaboration, McDonald’s restaurant has been more prominent because this fast food 

restaurant always develops product variants with local taste and the product itself has classification for the age of the customers. On the 

contrary, Richeese Factory still relies on the main product namely Richeese Fire Chicken as the product image and thus abandons the 

product innovation. Thereby, it is expected that Richeese Factory evaluates the brand image by performing more branding activities and 

pursuing more characterized product innovation so that the customers will not easily get bored with the menu that has been offered. The 

positioning of the brand image within the customers’ mind should be performed continuously in order that the brand image that has 

been created is still strong and might be positively accepted by the customers. The reason is that brand image refers to the perception 

and the belief that customers have held as having been reflected by the association that has been internalized into the memory of the 

customers (Kotler & Keller, 2009:403). 

 

Differences on Mean Score between McDonald’s and Richeese Factory in Relation to Ideal Mean Score 

          The results of the fourth hypothesis test show that the Mean Score of both McDonald’s and Richeese Factory have not been equal 

to the Ideal Mean Score that has been assigned namely 80.00%. From the calculation that has been performed, the significance 

probability value of both fast food restaurants is lower than 0.050, namely 0.000 and 0.000 (2-tailed); therefore, Ho is rejected and Ha 

is accepted. Thus, the tests statistically prove that both McDonald’s and Richeese Factory have been unable to achieve the Ideal Mean 

Score that has been assigned namely 80.00%. In other words, it might be implied that both fast food restaurants have not attained their 

competitive edge or have not been able to satisfy the customers in terms of Service Quality, Customer Experience and Brand Image. 

          As having been implied from the above elaboration, both McDonald’s and Richeese Factory have not attained their competitive 

edge especially in terms of the three variables that have been discussed previously. Thereby, it is expected that both fast food restaurants 

will be able to offer the service that provides the perception of being top-priority, the perception of meaningful experience from the 

product consumption, the perception of having good comfort and alike among the customers. In addition, it is expected that both fast 

food restaurants are able to set the price that is more adjustable to the benefits that the customers have, to develop the brand image 

through the appropriate positioning, to possess the appropriate brand value and to possess the appropriate marketing concept. Eventually, 

both fast food restaurants are expected to understand the appropriate way to retain the customers so that the customers decide both fast 

food restaurants as their top-priority alternative. 

 

VI. CONCLUSIONS AND SUGGESTIONS 

          After the results of the study have been analysed and discussed, several conclusions as well as suggestions might be drawn. Both 

of the conclusions and the suggestions are provided in the following sections. 

 

VII. CONCLUSIONS 

          From the results and the discussions within the study in relation to the comparison on Service Quality, Customer Experience, 

Brand Image and Ideal Mean Score between McDonald’s and Richeese Factory, there are several conclusions that might be drawn. First 

of all, comparatively there has not been significant difference on Service Quality between McDonald’s and Richeese Factory. Then, 

comparatively there has been significant difference on Customer Experience between McDonald’s and Richeese Factory. Next, 

comparatively there has been significant difference on Brand Image between McDonald’s and Richeese Factory. Last but not the least, 

comparatively both McDonald’s and Richeese Factory have not been able to achieve the Ideal Mean Score that has been set namely 

80.00%. Thus, it might be concluded that both McDonald’s and Richeese Factory have not been competitive or have not been able to 

satisfy their customers. 
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VIII. SUGGESTIONS 

          Departing from the conclusions that have been drawn, several suggestions might be offered to the management of McDonald’s 

and also to the management of Richeese Factory. First of all, with regards to Service Quality, the lowest response from the questionnaire 

implies that the customers have not been provided with an assurance of cost for the service delivery; thus, it is suggested there should 

be special training programs for the employees in order that the skills of the employees become consistent so the minimum human 

errors, such as picking up the wrong menu for the customers and establishing less clear communication among the employees, might be 

minimized. Then, with regards to Customer Experience, the lowest response from the questionnaire implies that the design interior has 

been monotonous or ordinary (for McDonald’s) and the facilities that have been provided are still minimum (for Richeese Factory). In 

relation to these findings, it is suggested that McDonald’s should pursue interesting theme for their design concept in relation to specific 

days such as Independence Day with the colourful red and white decoration and Halloween Day with the gothic nuance. In the same 

time, it is also suggested that Richeese Factory should provide additional facilities such as children’s playground, free wi-fi service, 

drive thru and alike. Last but not the least, with regards to Brand Image, the lowest response is only found in the statements for Richeese 

Factory. Since Richeese Factory has been less famous than McDonald’s, it is suggested that Richeese Factory should promote the brand 

more especially through the electronic media and the social media because nowadays more and more people have been more active in 

the virtual world. 

          Furthermore, for the future researchers, it suggested that the coverage area for the study of McDonald’s and Richeese Factory 

should be expanded in order that the customers who have been outside the objects of the study might identify the quality of both fast 

food restaurants in satisfying the customers or in meeting the customers’ needs. Eventually, it is also suggested that the future researchers 

should study other variables that might have significant differences. 
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Abstract: Soil samples from Donga, Bali and Mutum-Biyu Local Government Areas were evaluated chemically for the following 

metals ions, K, Na, Ca, Mg, Mn, Pb, Cu, Fe, Zn, Ni and Cr. Nitrogen was also evaluated. The physical parameters were also studied: 

pH, colour, density, specific density, conductivity and texture. K and Na were determined by flame photometry, the rest of the 9 metals 

were determined using atomic absorption photometry methods. Nitrogen was determined by Kjeldal ~athod. The results showed the 

soil sampled to contain varying amount of element in decreasing order of K > Ca > Na > N > Fe > Mg > Mn > Ni > Gr > Pb. The 

pH values ranged from 4.10 to 6.90, thus presenting the soiis as acidic while the conductivity values ranged from 0.31 ps/cm to 

2.20ps/cm. The density and specific gravity ranged from 1.12g/cm2 to 2 S3g/cm3 and 1.11 to 2.74, respectively. The soil samples were 

mostly. 

 

Keywords: Physicochemical, Soil Chemistry, Heavy Metals and Soil Morphology  

 

I.       Introduction 

Soil is defined as the material that forms the physical matrix of the earth crust (Kennedy, 1992). Soil is one of the most important 

natural resources (Brady, 2002). St assumes this importance through its position in the landscape and dynamic, physical and biologic 

functions. The general concept of soil varies according to the perspective of the discipline or occupation using soil as a resource. So 

far, the understanding of soil is incomplete despite the duration of mankind’s dependence on soil and curiosity on it exploration of its 

diversity and dynamics continues to yield fresh discoveries and insight (Buol, 1973). 

New avenues of soil research are needed to understand soil in the context of climate change, greenhouse gases and carbon 

sequestration 3revik, 2002). The interest in maintaining the plants biodiversity and in exploring p<ast cultures has also stimulated 

renewed interest in achieving a more defined understanding of soil (Brevik, 2002). 

Geologists have a particular interest in the pattern of soil on the surface of the earth (Dooley, 2006). Soil texture, colour and chemistry 

often reflect the underlying geological patterned material and changes of soil types at geologic unit boundaries (Pielke, 2005). Soil 

consists of material and. organic matters, including living organisms, comprising the pedosphere, positioned at the interface of the 

lithosphere with the biosphere, atmosphere and hydrosphere (Pielke, 2005). Soil formation or pedogenesis, is the combined impact of 

physical, chemical, biological and anthropogenic process on soil parent material resulting in the formation of soil horizons 

(Nikiforoff, 2006). 

 

II. Materials and Methods 
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2.1 Study Setting and Design 

Three different farmlands were selected for this study. This farmlands includes: Donga, Bali and Mutum-Biyu Local Government 

Areas, the sampling was carried out at a distance of two (2) kilometers apart from 10km in each of the four (4) cardinal directions 

(North, south, East West) respectively in each metropolis. 

2.2 Sample Collection and Pretreatment 

Most of our knowledge of soil chemistry comes from soil study. Soil study includes preliminarily soil mapping and sampling. The 

process was to determined the different soil types, soil elemental composition and other properties of the soil (Brady, 2002). 

Information were derived from physical geography and analysis of chemical elements, vegetation and land use pattern. 

2.3 Sampling 

In Donga, Bali and Mutum-Biyu Local Government Areas, the sampling was carried out at a distance of two (2) kilometers apart from 

10km in each of the four (4) cardinal directions (North, south, East West) respectively in each metropolis. Soil sampling was dugged 

at about 3cm depth using a cutlass and a hoe for clearing the dried grasses and digging. Each of the soil samples in the four (4) 

cardinal directions was packaged in an air tight large envelope. The same method of sampling was used in the three (3) local 

government areas and there were a total of 60 soil samples. 

2.4 List of the Soil Samples 

In each metropolis and each of the four cardinal direction five (5) samples were collected and labelled N1 to N5 for the north 

direction, S1 to S5 for the south direction, E1 to E5 for the east direction and W1 to W5 for the west direction. The labels were 

contrasted by the first letters of names of the metropolis D, B and M, for Donga, Bali and Mutum-Biyu respectively. Soil samples 

location from Donga, Bali and Mutum -Biyu Local Government Area of Taraba State, Nigeria were denoted as; 

SAMPLES 

Location 

North South East West        Total 

Donga L.G.A DN1-DN5 DS1-DS5 DE1-DE5 DW1-DW5  20 

Bali L.G. A BN1-BN5 BS1-BS5 BE1 - BE5 BW1 - BW5  20 

Mutum Biyu MN1 -MN5 MSI-MSS ME1 - ME5 MW1-MW5  20 

 

2.5 Sample Analysis 

The physical properties of the soils determined were colour density, and specific density and texture while chemical elements were N, 

K, Na, Ca, Mn, Pb, Fe, Zn, Ni, Cr and Cu. 

2.6 pH and Conductiivity 

The pH were measured using 1:2 soil,water ratio with the the pH( Mclean 1982). 

The aqueous solutions of samples used for pH were also used for the conductimetry. The electrode was cleared with distilled water 

and wiped with tissue paper. The electrode was dipped into the sample solution and reading taking from the digital conductimeter. 

The unit of the scale is microsemen/centimetres (ps/cm). 

 

2.7 Density and Specific Gravity 

Density were measured by 10cm3 cylinder weighed on an electronic weighing balance as W1 and then 5cm3 of distilled water was 

poured into the cylinder and subsequent weight of both water and cylinder taken as 

W2. The weight of water was obtained by deducting w1 from W2 i.e W2 - 

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9826
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 2, February 2020                       158 

ISSN 2250-3153    

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9826    www.ijsrp.org 

Wi. The density of water calculated as:- 

 

 

Density of each soil sample (ƿs) = Mass  =     1g 

                                                        Volume     ΔV 

 

Specific gravity of each soil sample is = (ƿs)  

           (pw)  

 

2.8 Colour and Texture 

 

Soil is the first impression one has when viewing soil (Bigham etal, 1993). Striking colours and contrasting pattern are likely to 

be noticed about soil, but colour has little effect on the behaviour and use of soil (Brady, 2002). An important exception to this 

statement is the fact that dark-coloured surface soil absorbed more solar energy than lighter- coloured soil and therefore warms 

up fastly (Brady, 2002). The main reason for studying soil colours is that they provide valuable clues to the nature of other soil 

properties and conditions (Brady, 1996). Soil texture is the proportion of different sized particles in a soil (Brady, 1996). Soil 

texture is critical for understanding of soil behaviour and management. Soil texture in the field is not readily subjected to change, 

so it is considered as a basic property of soil. 

 

 

III. Results 

The result of the heavy metal levels from the studied farmlands in Donga, Bali and Mutum-Biyu Local Government Areas are 

presented as follows; 

The results of the physical properties are presented in table 1, while table 2 shows the chemical parameter values of the soil samples 

in all the samples sites. 

 

 

 

Samples Colour Notation Texture Density 

(g/cm3) 

Specific 

gravity 

pH Conductivity (x 

10~3 pis/cm) 

DN 1  Dark brown 7.3  YR 3/2  Fine 1.54 1.59 6.90 1.55 

DN 2  Light  reddish brown  SYR 6/4 Fine 1.92 1.94 6.30 1.45 

DN 3  Weak red  2.5  YR 5/4  Coarse  
1.66 

1.69 5.20 1.23 

DN 4  Pinkish gray  7.5  YR 6/2  Coarse  1.78 1.89 5.30 
2.20 

DN 5  Light  red  SYR 5/8 Coarse  1.16 1.22 4.10 1.39 

DS 1  Black 5 YR 2.5/2  Fine 
1.21 

1.32 5.00 1.49 

DS 2  Light  reddish brown  5 YR 6/4  Fine 1.32 1.41 4.90 1.36 

DSs Dark brown 7.5  YR 4/4  Fine 1.25 1.31 5.20 
1.22 

DS 4  Black 5 YR 2.5/1  Fine 1.47 1.48 4.30 1.23 

DS 5  Dark reddish gray  5 YR 4/2  Gravel  1.72 1.77 5.80 131 

DE 1  Reddish yellow 5 YR 6/8  Coarse  1.61 1.66 5.30 1.63 

DE 2  Reddish brown 5 YR 4/4  Fine 1J8 1.87 5.30 1.51 

DE 3  Dark reddish brown 5 YR 3/4  Coarse  1.72 1.75 5.50 1.40 

DE 4  Reddish gray  5 YR 5/2  Coarse  1.75 1.76 5.40 1.04 

DW 1  Reddish brown 5 YR 4/4  Fine 1.47 1.52 5.50 1.09 
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DW 2  Brown 5 YR 5/4  Coarse  
1.28 

1.34 5.20 1.29 

DW 3  Reddish brown 5 YR 5/3  Coarse  1.32 1.38 5.40 
1.22 

DW 4  Dark brown 7.5  YR 4/4  Fine 1.25 
1.28 

4.20 1.39 

DW 5  Strong brown 7.5  YR 5/6  Fine 
1.28 

1.29 5.60 1.39 

BN 1  Strong brown 7.5  YR 5/8  Coarse  1.17 1.19 

6.00 

1.49 

BN 2  Light  red  10 R 6/6  Gravel  1.47 1.48 5.20 1.46 

BN 3  Light  red  10 R 6/8  Coarse  1.45 1.46 5.00 1.45 

BN 4  Light  reddish brown  5 YR 6/4  Coarse  1.51 1.54 5.60 1.56 

BN 5  Reddish yellow 5YR6/6 Fine 1.56 1.57 4.30 
1.16 

BS 1  Yel low red  7.5  YR 5/8  Coarse 1.72 1.79 4.40 123 

BS 2  Strong brown 7.5  YR 5/6  Coarse  1.14 
1.12 

4.90 1.29 

BS 3  Pinkish gray  7.5  YR 6/2  C o a r s e  

1.12 1.11 

5.10 1.30 

 

Table 2: Soil contents of N, K, Na, Ca, Mn, Pb, Fe, Zn, Ni and Cr in the study area 

(mg/kg) ___________________________________________________________________________________  

Sample 

Locations 

N K Na Ca Mg Mn Pb Fe Zn Ni Cr 

DN1 113 510 300 390 40 2 0.9 18 4 9 2 

DN2 103 502 150 260 30 2 4 43 7 16 10 

DN3 143 10 220 70 12 3 3 14 5 7 4 

DN4 123 502 180 260 31 55 5 20 12 18 ND 

DN5 83 500 
180 

330 41 35 
2 

15 5 
11 

4 

DS1 

 
109 125 240 200 28 12 0.9 12 12 3 ND 

DS2 87 500 
210 

330 42 
21 

3 14 15 14 
2 

DS3 35 980 
200 

320 27 36 5 15 
10 11 

ND 

DS4 31 550 300 
200 

29 3 4 46 
12 

14 ND 

DS5 75 502 200 210 27 2 2 20 5 5 ND 

DE1 

 
109 620 280 140 19 8 3 18 3 18 4 

DE2 186 680 ND 80 14 ND 2 14 2 5 2 

DE3 163 460 150 
60 

30 ND 0.9 
10 1 

3 ND 

DE4 143 460 250 170 18 3 8 28 12 18 ND 

DE5 107 480 180 140 16 2 0.9 11 9 11 2 

DW1 89 502 220 180 21 3 3 4 10 14 ND 

DW2 107 580 ND 300 38 5 0.9 3 
8 

9 
2 
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DW3 111 415 m 260 39 17 2 9 10 7 2 

DW4 109 320 
60 

130 
18 2 

3 39 7 5 4 

DW5 123 502 240 200 24 8 7 72 8 20 ND 

BN1 85 460 260 390 40 2 0.9 20 6 18 2 

BN2 63 502 200 210 28 3 8 44 7 29 ND 

BN3 73 680 50 170 16 ND 2 21 8 14 2 

BN4 91 574 80 200 28 ND 2 10 5 11 2 

BN5 103 502 100 260 31 2 8 24 ND 32 ND 

BS1 

 

109 590 240 140 
16 

3 5 29 4 7 ND 

BS2 81 
306 50 

160 
19 5 5 

18 
3 7 4 

BS3 73 304 
110 

470 24 3 
2 

4 
2 

5 ND 

BS4 72 240 112 280 21 ND 2 ND 6 11 2 

 

 
Table 1 Continued 

BS 4  Light  reddish brown 5YR6/3 Fine 
1.21 1.21 

5.30 1.43 

BSs Brown 7.5  YR 4/4  Coarse  
1.26 

1.27 4.50 1.38 

BE 1  Yel lowish red  SYR 4/6 Coarse  1.51 1.55 5.10 
1.82 

BE 2  Light  brown 7.5  YR 6/4  Coarse  1.47 1.50 5.20 
1.28 

BE 3  Strong brown 7.5  YR 5/6  Coarse  1.51 1.54 5.50 
0.60 

BE 4  Strong brown 7.5  YR 5/8  Coarse  1.56 
1.62 

4.90 0.55 

BE 5  Strong brown 7.5  YR 5/6  Fine 2.50 
2.60 

5.20 0.56 

BW 1  Reddish yellow 5 YR 6/5  Gravel  2.63 2.74 5.30 
1.10 

BW 2  Reddish brown 5 YR 4/4  Sandy 1.72 1.67 4.90 1.29 

BW 3  Strong brown 7.5  YR 5/6  Coarse  
1.66 

1.63 5.00 0.36 

BW 4  Strong brown 7.5  YR 5/8  Coarse  1.47 1.44 4.90 0.58 

BW 5  Dark brown 7.5  YR 4/4  Fine 1.96 1.90 5.90 0.59 

MN 1  Light  brown 7.5  YR 6/5  Coarse  1.85 
1.88 

5.50 
1.16 

MN 2  Brown 7.5  YR 5/4  Coarse  1.81 1.88 5.10 1.23 

MN 3  Pink 7.5  YR7/4  Coarse  
2.08 2.12 6.80 

0.42 

MN 4  Light  brown 7.5  YR 6/4  Coarse  1.96 2.04 5.40 
1.68 

MN 5  Pink 7.5  YR 8/4  Si l t  1 .28 1.33 5.10 1.88 

MS 1  Dark brown 7.5  YR 6/3  Coarse  1.42 1.48 5.40 
0.81 

MS 2  Light  brown 7.  SYR 6/6  Coarse  
1.66 

1.69 5.30 0.78 

MS 3  Brown 7.5  YR 5/2  Coarse  1.47 1.56 6.00 0.93 

MS 4  Brown 7.5  YR 5/4  Coarse  1.72 1.79 5.80 0.64 

MS 5  Strong brown 7.5  YR 5/8  Gravel  
1.61 1.68 

5.60 0.31 

ME 1  Yel lowish red  5 YR 5/6  Coarse  
1.66 

1.71 6.70 0.51 

ME 2  Light  brown 7,5  YR 6/4  Coarse  1.72 1.70 
6.00 0.66 
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ME 3  Weak red  2.5  YR 5/2  Gravel  1.78 

1.82 

6.90 

0.86 

ME 4  Light  reddish brown 5 YR 6/3  Coarse  1.69 1.72 6.40 1.04 

ME 5  Dark brown 7.5  YR 4/4  Gravel  1.72 1.91 5.40 0.57 

MW 1  Light  reddish brown 5 YR 6/4  Coarse  1.32 1.38 5.80 
0.60 

Mw 2  Reddish yellow SYR 7/4 Coarse  1.47 1.52 
6.10 

0.58 

MW 3  Pinkish gray  7.5  YR 7/3  Coarse  1.56 1.59 4.90 0.51 

MW 4  Strong brown 7.5  YR 5/8  Fine 1.92 
2.00 

5.20 1.29 

MW 5  Light  brown 7.5  YR 6/4  Coarse  1.56 1.58 6.60 1.17 

 

 

 

 

IV. Discussion 

This project was designed to quantify the mineral elements of soils in three local government areas namely: Donga, Bali and Mutum-

Biyu, Local government area respectively of Taraba State. The physical properties of the soils determined were colour, pH, 

conductivity, density, and specific density and texture while chemical elements were N, K, Na, Ca, Mn, Pb, Fe, Zn, Ni, Cr and Cu.  

The results of the physical properties were as present in Table 1. 

The first letters in the sample codes refer to Donga (D), Bali (B) and Mutum-Biyu (M); the second letters refer to geographical 

direction and the number 1 to 5 sampling location along each direction 

The colour results of the soil colour were as presented in Table 1. Samples DE2, DW2, DW3, BS4, BW2 and MS1 were found to be 

reddish brown which suggest the presence of iron oxides with such colour, for example, haemitite is red while magnetite is brown in 

colour (Brady and Weil, 2002). Samples DN3 and ME3 showed weak red coloration and sample BN2, and BN3 light red colouration 

which were perhaps due to the presence of haemitite. Dark reddish brown colour of samples DE3, DE5 may be due to organic humus. 

Samples DW2, BS5, MN2, MS4, MS3 showed brown colouration. Strong brown colouration was observed in sample DW5, BN7, BS2, 

BE3, BE4, BE5, BW3 and BW4. Sample DN1 DS3, DW4, BW5 and ME5 showed dark brown colouration, DE2, MN4, MS2, ME2 and 

MW4 showed light brown colour while sample BS1, showed yellowish brown. These colours were perhaps due to the presence of 

brown colour of magnetite (Sakar et al., 2001). 

Light reddish brown colouration was observed in samples DN2, DS2, BN4, 684, ME4 and MW1, while samples BS1, BE1 and ME1 

showed, yellowish red and samples DE1, BN5, BW1 and MW2 showed reddish yellow colouration. These colours were perhaps due to 

the presence of haemitite and brown colour of haemitites, the yellow colour of goethite and the red colour of haemitite, and the 

presence of the red of magnetite and the yellow of goethite respectively. Pinkish gray colour was observed in sample DN4 and BS2 

while samples DE4 showed reddish gray colourations which were due to the removal of free iron under reducing conditions (Brady, 

2002). 

The pH values of the soil samples were as given in Table 1. It ranged from 4.10 to 6.90. Samples DN1 and ME3 had the highest but 

same pH value of 6.90, while sample DN5 with the lowest pH value of 4.10. The ranges are within the acidic region. This shows that 

the soil samples from the three study area (Donga, Bali and Mutum-Biyu) were predominantly acidic in nature. 

The conductivity values of the samples presented in Table 1 ranged soil sample from 0.31 x 103 to 2.20 x 10~3 uS/cm. The highest 

and lowest were found value, in samples DN4 and MS5, respectively. The high conductivity of the DN4 sample may be due to high 

concentrations of mobile ions or leached substances while the low conductivity value of sample MS5 may be due to low concentration 

of conducting ions. 

The results of densities and specific gravities are shown on Table 

1. The range of the soil sample density is from 1.12 to 2.63g/cm3 marked by samples BS3 and BW1 respectively. For specific 

gravity, the range for the soil samples were from 1.11 to 2.74 also marked by the same samples (BS3 and BW1) respectively. Soils 

with densities and specific gravities above 1.7 may be sandy soils, in which organic matters are low or continuous tillage of land 

might have been experienced for longer time (Brady and Weil, 2002). 

Soils with high densities have high compactibility which inhibits the easy penetration of roots to the ground and also does not permit 

movement of water easily on the soil (Kennedy, 1980). 

The Calcium contents of the soil sample ranged from 70- 470mg/kg as compared to the magnesium range from 12-68mg/kg. The 

highest values for both calcium and magnesium were found in sample  

BS3 (470mg/kg) and MW2 (68mg/kg) respectively. The sodium content ranged from 10-310mg/kg while potassium ranged from 2- 

415 mg/kg. The highest sodium value was obtained in sample BS5, BE5 and MW5. 
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Sodium was not detected in samples DE2, DW2, DW3, BE2 and BE4. Potassium was not detected in samples BW4 and BW5 only while 

manganese was not-detected in samples DE2, DE3, BN3, BN5, BW2, BW5, MN2, MN3 ME2, ME3 and MW5. Lead was not detected in 

MN1, MN2, MW3 and MW5, 

Copper was not detected in any of the samples analysed. Chromium was not detected in most of the samples namely samples but 

found only in samples MW5 (14 mg/kg), MW4 (13) and BE3, DN5, DE, DW4 and BS2 (4 mg/kg). The lowest detectable concentration 

was 2mg/kg found in MW3, ME1, MS5, DE5, DE2, DS2 and DN1 

The iron concentration for Donga soil samples (DN1-DN5) ranged from 3 to 72mg/kg; the highest and lowest value in DW5 and DW2, 

respectively. 

The value for Bali soils (BN1-BW5) ranged from 4 to 96mg/kg. The highest and lowest values were found in BW5 and BS3 but BS4 

and BW5 samples did not show detectable amount of the metal. The Mutum-Biyu (MN1 - MW5) values ranged from 8 to 47uni.ts with 

the highest and lowest  

detectable values in MN1 and MS2 respectively. The range values for Zn, etc are shown in Table 2. 

The order of contents of the metals in the study area is Fe > Ni> Zn> Cr> Cu. 

In terms of the three Local Government Areas studied, the orders are 

a)  Fe: Bali > Donga > Mutum-Biyu 

b)  Zn: Donga > Bali and Mutum-Biyu 

c)  Ni: Bali > Mutum-Biyu > Donga 

d)  Cr: Mutum-Biyu > Donga > Bali 

e)  N: Donga > Bali > Mutum-Biyu 

f)  K :Donga > Bali > Mutum-Biyu 

g)  Na: Donga > Bali > Mutum-Biyu 

h)  Mg: Mutum-Biyu > Bali > Donga 

i)  Mn: Donga > Bali > Mutum-Biyu  

j)          Pb: Bali > Donga > Mutum-Biyu 

Bali study area had the highest contents of Fe, Pb and Ni but the least value of Cr. 

 

V. Conclusion 

Results of the soil sample analyses showed the presence of Fe, Zn, Ni, Cr, N, K, Na, Mg, Mn and Pb respectively. Only Cu was not 

detected in any of the soil samples. The results showed, a decreasing order: K > Ca > Na > N > Fe > Mg > Mn > Ni > Cr> Pb. Also, 

the colours of the soil samples were between brown, red and yellow suggesting high iron contents. The pH values of the soil samples 

ranged from 4.10 to 6.90 and indicate them to be acidic with the highest value in samples DN1 and ME3 while the lowest value in 

DN5. pH 4.10 to 6.90 shows that soil samples from Donga, Bali and Mutum-Biyu are predominantly acidic in nature. Soil pH ranges 

of 5.5 to 6.5 perhaps 7.0 provide most satisfactory plant nutrients level overall (Brady, 2002). pH below 5.5 is said to be toxic to plant. 

By implication, it means the studied areas, with pH 4.10 to 6.90, are productive in terms of pH for the growth of crops. 
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Abstract- Depression is one of the major public health issues. 

Depression is considered as a major public health problem and it 

stand in the fourth position among the worldwide burden of 

diseases.   And it is believed that it will rank 2ndposition by 2020. 

340 million people over18 years of age go through depressive 

disorder that is responsible for high rate of suicide among youth. 

College going students are at risk for developing psychological 

illness, Most of the people develop depressive symptom during 

their college days, it is seen that most of the college students feel 

sadness, hopeless, irritability, lack of interest occasionally, this is 

a general concern but, if depression is untreated for long time it 

affect day to day activities of a person and affect both physical and 

mental health and sleep also. In view of above, the study has been 

conducted to assess  the depression level among youth, sleep 

pattern among youth, association between depression and sleep 

disturbance among youth, gender difference between depression 

and sleep disturbance among youth,  contributing factors (age, 

education, caste, family type, family income) associated with 

depression and sleep disturbance. 

I. INTRODUCTION 

oth depression and sleep disturbance among youth is a major 

public health issue. Youth are the most sleep disturbed 

population, It is seen that most of the youth are suffering from 

sleep disturbance like insomnia, daytime sleepiness etc. and do not 

get required amount of sleep, specially college or university 

students are most targeted population of sleep related problems 

due to various academic pressure, stress etc. which affect their 

mental as well as physical health. Youth with sleep disturbance 

have serious impact on their study and health; it causes lack of 

concentration in study, stress, depression, weakness, anger, 

headache, poor mental health etc which is a serious concern for 

health. in 2000 a study report that in china 16.9 percent of sample 

had sleep disturbance (Lan et al; 2014).prevalence of sleep 

disturbance differ from 11.8 percent in Nigeria to 27 percent in the 

United States and 37 percentin France and Italy(Kidwaiet al; 

Pakistan Association for Mental Health, Karachi, Pakistan,2013). 

Sleep disturbance and sleep deficiency affect a person’s mental, 

interpersonal, and somatic health of a person, adolescents having  

sleep disturbance show more symptom of  depression, anxiety, 

anger, poor attention and behavior problems, substance use, poor 

learning activity, and suicidal feelings and also more fatigue, 

weakness, poor perceived health, and symptoms such as 

headaches,  abdominal pain, and backache, laboratory studies 

found that tiredness and day time sleepiness is a outcome of sleep 

deficiency(Robert E.  et al; 2014). 

        Mental health is also very important among youth, a sound 

mental health have good impact on entire health of a person. Poor 

mental health like Depression is another serious issue faced by 

youth. Youth suffer from depressive symptoms due to various 

academic related pressure, financial problems, career or job 

related issue, complicated relationship, inability to adjust in a new 

environment, etc. depression among youth have negative impact 

on mental and physical health and day to day activities, life style 

etc. person suffering from depression have tendency to suicide, 

alcohol and drug abuse, involve in various illegal issues to relieve 

depression, loss  of appetite, guiltiness, etc that affect their health. 

If an adolescent suffer from depression in their early life it can lead 

to serious health problems in later life, for example depression can 

lead to development of various health problems it affect whole 

body, immunity system, causes heart problems, high glucose level, 

it also affect Brain, develop cardio vascular diseases,etc. one of 

the most serious consequence of depression and sleep disturbance 

is suicide or death among youngsters,Which is a serious problem. 

College going students are at risk for developing psychological 

illness, Most of the people develop depressive symptom during 

their college days, it is seen that most of the college students feel 

sadness, hopeless, irritability, lack of interest occasionally, this is 

a general concern but, if depression is untreated for long time it 

affect day to day activities of a person and affect both physical and 

mental health.(National Institute of Mental Health, 2012) 

        Depression show serious health consequence.Studies 

conducted on depression reported that people suffering from 

depression are at risk of smoking, alcoholism etc (Cranford et al; 

2009).Andmainly women who involve in drinking due to 

depression frequently experience alcohol abuse, unsafe sex etc 

(Weitzmanet al; 2004).depression is co related to substance abuse 

(Griswoldet al; 2008). Depression is considered as a one of the 

leading reason for suicide among youth.(Garlow et al; 2008). 

        Suicide is the third leading reason of death for youth and 

young adults between15 to24 years of age (National Institute Of 

Mental Health; 2015). It is found that about 60% of all suicides 

showed a history of depression (Peng et al; 2014). Sleep 

disturbance has composite relations with depression; sleep 

disturbance which can consist of excess or lack of sleep, as well 

as disturbed sleep is a general physical symptom in major 

depressive disorder (MDD), sleep disturbance is a risk factor for 

the development of depressive episodes. And also considered as to 

be a major symptom of MDD (Marenet al; 2014).Studies 

conducted in adult populations reported that insufficient sleep 

period was indicate that the person have depressive symptoms act 

as risk factor for recurrence of depression.( Chang et al; 

B 
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2012).depression is the major and most steady risk factors for 

insomnia, on the other hand, insomnia is a common symptom of 

depression, and it is usually considered to be a risk factor of 

depression (Daniel J. et al; 2008). 

        Many study has been conducted on depression and sleep 

disturbance among youth, but very few study has been conducted 

in India among youth, Depressive symptoms are a widespread and 

disabling state among youth and result in emotional distress and 

sleep disturbance; therefore, it is important for us to focus on this 

problem. 

 

Objectives: 

Primary objective: 

 To find out the association between depression and sleep 

disturbance among youth in the age group of 20-25 years 

in Raipur, Noida. 

Secondary objectives: 

 To determine depression level among youth between 20-

25 years. 

 To find out sleep pattern among youth between 20-25 

years. 

 To find out association between depression and sleep 

disturbance among youth. 

 To determine gender difference between depression and 

sleep disturbance among youth. 

 To determine contributing factors (age, education, caste, 

family type,family income) associated with depression 

and sleep disturbance. 

 

 

II. BRIEF REVIEW OF THE RESEARCH 

1. A cross sectional study was conducted on “Evaluation of 

depressive symptoms and sleep alterations in college 

students” among 340 (53%) females and 298 (47%) 

malesat the Autonomous University of Yucatan, Merida 

(mean age 20.2 +/- 2.6 years), where they were asked to 

complete questionnaire on depression and sleep habits. 

The result of the study reported that there is a positive 

relation between depression and sleep alteration. This 

relation was statistically significant (P< 0.05).It was 

found that in comparison of without depression, students 

with depression had more poor sleep quality.Most of the 

sample shows sleep disturbance and it was severe among 

those with depression.(Moo-Estrella et al; 2005). 

2. A longitudinal study was conducted on “Prevalence, 

Course, and Comorbidity of Insomnia and Depression in 

Young Adults” on 4547 subjects (2201 men, 2346 

women) representative of the canton of Zurich in 

Switzerland where they are asked to complete a self 

reported questionnaire; they reported that increasing 

prevalence of insomnia was 27% for female 12% in male. 

It was found that insomnia was increasing with age and   

there is a positive relationship between depression and 

insomnia. (Daniel J et al; 2008). 

3. A study titled“Depression among Brazilian adolescents: 

A cross-sectional population-based study” was 

conducted among 743 adolescents of 10-19 years age  in 

southern Brazil, where they were interviewed and asked 

to complete Patient Health Questionnaire. The result of 

the Study reported prevalence of minor depression was 

17.0% and it was more prevalent among girls than boys, 

and among those between 14- 15 years and those who 

were smokers and live with person having depression 

(Munhozet al; 2015). 

4. cross sectional study was conducted  titled “Sleep habits 

in adolescents of Saudi Arabia; distinct patterns and 

extreme sleep schedules” among 1035 high school 

students, between  14-23 years of age, in Jeddah, Saudi 

Arabia where students were asked to complete a self 

reported questionnaire on sleep habits, individual data, 

academic performance.the result of the study found that 

prevalence of sleep disturbance was 65% and it was more 

prevalent among males, and sexual category, stress, type 

of school, and caffeine use was contributing factors of 

sleep disturbance(Merdad et al; 2014). 

 

III. ANALYSIS AND DISCUSSION 

        Methods: A descriptive cross sectional study among 203 

youths of the college  in the age group 20-25 years residing as 

paying guest in Raipur, Noida, Uttar Pradesh studying in college  

has been conducted. The sampling technique adopted was 

convenient Sampling Technique. A structured and pretested self 

administered questionnaire was prepared to collect the data. The 

questionnaire was prepared in English language for better 

understanding of the questionnaire by the students. 

Statistical analysis: 

        Study forms was scrutinized and coded before entering in the 

computer. The data was coded to ensure the confidentiality of data. 

Collected data was tabulated in Microsoft excel sheet and 

analyzed using the software ‘Statistical package for social science’ 

(SPSS). The entered data was verified and checked for data errors 

during coding and data entry. The group characteristics were 

presented in frequency and proportions. Chi-square test and 

ANOVA was used to find out association between depression and 

sleep disturbance. P value less than 0.05 is considered statistically 

significant. 

Results: 

Profile of the respondents 

 

Table 1: Frequency and percentage of sample characteristics 

of the respondents 

 

Sample 

characteristics 

Frequency(N=203) Percentage (%) 

Gender of 

respondent 

  

Male 110 54.19 

Female 93 45.81 

Age of respondent   

20 years 86 42.36 

21 years 20 9.85 

22 years 10 4.93 

23 years 50 24.63 

24 years 24 11.82 

25 years 13 6.40 
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Education of the 

respondent 

  

Graduate 155 76.35 

Post graduate 48 23.65 

Family type   

Nuclear 167 82.27 

Joint 33 16.26 

Missing  3 1.48 

Caste of the 

respondent 

  

General 180 88.67 

OBC 16 7.88 

ST 4 1.97 

SC 3 1.48 

Family income   

10- 59k 99 48.76 

60- 99k 48 23.64 

1-> 3 lakh 42 20.68 

Missing 14 6.90 

 

 

2) Mean age of the respondents 

        Table 2 shows that the mean age of the respondents is 21.73 

± 1.74, among which mean age of the female respondent is 21.61 

and those of male respondent is 21.86. 

 

Table 2: Mean age of both male and female respondents. 

 

Variable Mean 

Age of the respondents 21.73 ± 1.74 

gender  

female 21.61 

male 21.86 

 

 

Fig 2.1: Mean age of both males and females. 

 
 

3). Sleep disturbance among respondents 

        Table no.3 showsfrequency and percentage of 

respondentssleep disturbance among total population, out of 

which most of the respondents showing sleep disturbance 

i.e.140(68.97%) sample showing sleep disturbance (PSQI score 

more than or equal to 5)and 63 (31.03%) do not show any sleep 

disturbance(PSQI score <5) based on PSQI scale. 

 

 

 

 

 

Table 3: frequency and percentage of sleep disturbance 

among respondents based onPittsburgh Sleep Quality 

Index(PSQI) score 

 

variable Frequency( 

N=203) 

Percentage (%) 

Sleep disturbance   

More than or equal 

to 5) (sleep 

disturbance  

140 68.97 

Less than 5 (no 

sleep disturbance) 

63 31.03 

 

       

21.73

21.61

21.86

age of the respondents female male

Mean age of the respondents

 mean age
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Fig 3.1:  percentage of sleep disturbance among respondents. 

 
 

4) Depression among respondents 

        Table no.4 shows frequency and percentage of depression of 

respondents among total population, out of total respondents 

100(49.26%) showing depression (CES-D score more than or 

equal to 16) and 103 (50.74%) do not show any depression (CES- 

D score <16) based on CES- D scale. 

 

 

 

 

 

Table 4: frequency and percentage of depression among 

respondents on the basis ofCenter for epidemiologic studies 

depression (CES-D) score 

 

 Variable  Frequency 

(N=203) 

 Percentage (%) 

depression   

More than or equal to 

16 (depression 

100 49.26 

Less than 16 (no 

depression) 

103 50.74 

 

 

Fig 4.1: percentage of depression among respondents 
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5) Association between depression and sleep disturbance 

        Table no. 5 shows comparison of depression and sleep 

disturbance among respondents. This relation is statistically 

significant (P<0.05). it is seen thatamong total respondents with 

no sleep disturbance sleep 82.54% do not show any depression 

only 17.46% show depression likewise among total respondents 

with sleep disturbance most of the respondents show depression 

i.e. 63.57% show depression ,only  36.43% do not show any 

depression. So it is clear that most of the respondents with sleep 

disturbance have depression, both depression and sleep 

disturbance is correlated. 

 

 

Table 5: comparison of depression and sleep disturbance of respondents based on(PSQI) and (CES-D) score 

 

 Depression range                         PSQI range              Total 

 No sleep disturbance (less 

than 5) 

Sleep disturbance (more than 

or equal to 5) 
 

No depression ( less than 

16) 

52 (82.54)             51 (36.43) 103 (50.74) 

 

Depression ( more than 

or equal to 16) 

11 (17.46)             89 (63.57) 100 ( 49.26) 

 

total 63 (100%) 140(100%) 203 (100%) 
 

Pearson  chi- square  (2 tailed)df=1,sig= 0 .00 (  statistically significant p<0.05)  

ANOVA                      df=16, f=7.01, significance=0.00 (  statistically significant p<0.05)  

 

Fig5.1: comparison of depression and sleep disturbance among respondents 
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6) Mean of Pittsburgh Sleep Quality Index(PSQI) score, depression score and sleep hours 

        Table no.6 shows that mean of PSQI score (sleep disturbance score) is 6.27 and standard deviation is ±3.08, mean of depression 

score 16.40 and standard deviation is ±9.09, and mean of sleep hours is 6.16 and standard deviation is ±70.03. 

 

Table 6: mean of PSQI score, depression score and sleep hours of respondents 

 

variable Mean  Standard deviation 

PSQI score 6.27    ±3.08 

Depression score 16.40    ±9.09 

Sleep hours 6.16    ±70.03 

ANOVA         df=16  f= 7.01  sig= 0.00  ( statistically significant P< 0.05) 

 

Fig 6.1: mean and standard deviation of PSQI, depression score and sleep hours of respondents 

 
. 

7) Sleep disturbance and age of the respondents  

        Table no.7 shows comparison of sleep disturbance with age of the respondents. Though relation is not statistically significant due 

to small sample size it is found that there is a relation between sleep disturbance and age of the respondents. It is seen that among total 

respondents with sleep disturbance more sleep disturbance is seen among individual between 20- 22 years of age i.e. 57.14% as compared 

to individual between 23-25 years of age i.e. 42.86%. 

 

Table 7: comparison of frequency ofrespondents’ age with sleep disturbance based on (PSQI)score 
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PSQI range Frequency distribution of respondent 

on the basis of 

age 

Total 

20-22 years 23-25 years 

No sleep disturbance ( less than 5) 36 (57.14) 27 ( 42.86) 63 (100.00) 

Sleep disturbance ( more than or 

equal to 5) 

80 ( 57.14) 60 (42.86) 140 ( 100.00) 

Total 116 (57.14) 87 (42.86 203 ( 100.00) 

Pearson  chi- square  (2 tailed)df= 5  sig = 0.5 ( non significant P> 0.05) 

 

Fig 7.1: comparison of sleep disturbance with age of the respondents 

 

 
(Respondents with sleep disturbance are considered for this graph) 

 

8) Depressionand age of the respondents 
        Table no. 8 shows comparison of depression with age of the respondents.Though relation is not statistically significant due to small 

sample size it is found that there is a relation between depression and age of the respondents. It is seen that among total respondents 

with depression more depression is seen among individual between 20- 22 years of age i.e. 55% as compared to individual between 23-

25 years of age i.e. 45%. 

 

Table 8: comparison of frequency ofrespondents age with depression based on depression score 

 

Depression range Frequency distribution of respondent 

on the basis of 

age 

Total 

20-22 years 23-25 years 

No depression ( less than 16) 61 ( 59.22) 42 (40.78) 103 ( 100.00) 

Depression ( more than or equal to 

16) 

55 (55.00) 45 (45.00) 100 (100.00) 

total 116 (57.14) 87 (42.86) 203 (100.00) 

Pearson  chi- square  (2 tailed)df= 5  sig = 0.7 ( non significant P> 0.05) 

 

        

 

 

 

Fig 8.1: comparison of depression with age of the respondents 
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(Respondents with depression are considered for this graph) 

\ 

9) Sleep disturbance and gender of respondents 

        Table no. 9 shows comparison of sleep disturbance and gender of respondents,  it is found that  there is a relation between sleep 

disturbance and gender of respondents .it is shown that among total population 54.19% are males and 45.81% are females.And among 

total respondents with sleep disturbance 55% arte male which is more than females that is 45%. So, males have more sleep disturbance 

as compared to females. 

 

Table 9: comparison of sleep disturbance and gender of respondent 

 

                     PSQI range Frequency distribution of respondent on the 

basis of gender 

Total 

            male         female 

no sleep disturbance (less than 5) 33 (52.38%)        30 (47.62%) 63 (100%) 

sleep disturbance (more than or equal to 5 77 (55%)        63 (45%) 

 

140 (100%) 

                         total    110 (54.19%)        93 (45.81%) 203 (100%) 

Pearson  chi- square  (2 tailed)df= 1  sig= 0.73 ( non significant p> 0.05) 

 

Fig 9.1: comparison of sleep disturbance and gender of respondents. 

 
(Respondents with sleep disturbance are considered for this graph based onPSQI score) 
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Table no. 10 shows comparison of depression and gender of respondents, though the relation is not statistically significant due to small 

sample size it is found that there is a relation between depression and gender of respondents. It shows that among total population 

50.19% are males and 45.81% .Out of which among total respondents with depression 55% are malesascompared to females that is 

45%. This shows that males have more depressionthan females. 

Table 10: comparison of depression and gender of respondents 

         Depression range Frequency  distribution of  respondent on the 

basis of gender      

      total 

             Male           female 

no depression( Less than 16) 55 (53.40%) 48 (46.60%) 103 (100%) 

Depression( More than or equal to 16) 55 (55%) 45 (45%) 100 (100%) 

total 110(54.19%) 93 (45.81%) 203 (100%) 

 

Pearson  chi- square  (2 tailed)         df= 1 sig= 0.82  ( non significant P> 0.05) 

 

Fig 10.1: comparison of depression and gender of respondents 

 

 
(Respondents with depression are considered for this graph based on CES-D score). 

30. 

 

11) Sleep disturbance and education of the respondents 

Table no.11 shows comparison of sleep disturbance and education of the respondents, this relation is statistically significant (P< 0.05).it 

shows that among total population 76.35% are graduate and 23.65% are post graduate and out of total respondents with sleep disturbance 

81.42% are graduate as compared to post graduate that is 18.57%.this shows graduate are more sleep disturbed than post graduate. 

Table 11: comparison of sleep disturbance and education of respondents 

                         PSQI range Frequency distribution of respondent on the 

basis of education 

 total 

Graduate  Post graduate 

no sleep disturbance (Less  than 5) 41 (65.07%)   22 (34.92%) 63 (100.00) 

sleep disturbance (More than or  equal to 5) 114 (81.42%)   26 (18.57%) 140 (100.00) 

total 155 (76.35%) 48 (23.65% 203 (100.00) 

Pearson  chi- square  (2 tailed)df=1, sig = 0.01 (statistically significant p <0.05) 

 

 

    Fig 11.1: comparison of sleep disturbance and education of respondents 

 

 

male female

depression (more than or equal to
16)

55% 45%

0%

10%

20%

30%

40%

50%

60%

N
o

. o
f 

re
sp

o
n

d
e

n
ts

 (
%

)

Comparison graph of depression and gender of respondentrs

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9827
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 2, February 2020              173 

ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9827    www.ijsrp.org 

 
(Respondents with sleep disturbance are considered for this graph based on PSQI score) 

  31. 

12) Depression and education of respondents 

Table no. 12 shows comparison of depression and education of respondents, though the relation is not statistically significant due to 

small sample a relation is found between depression and education of respondents. it shows  that among  total respondents with 

depression 80% are graduate and 20% are post graduate likewise among total respondents with no depression  72.81% are graduate and 

27.18% are post graduate,  it shows that graduates show more depression than post graduate. 

Table 12: comparison of depression and education of respondents 

               Depression range Frequency distribution of respondent on the basis 

of education 

total 

Graduate  Post graduate  

no depression (Less than 16) 75 (72.81%) 28 (27.18%) 103 (100.00) 

Depression ( More than or equal to 16)   80 (80%) 20 (20%) 100 (100.00) 

Total 155(76.35%) 48(23.65% 203 (100.00) 

Pearson  chi- square  (2 tailed)   df= 1 sig= 0.23( non significant P> 0.05) 

 

Fig 12.1: comparison of depression and education of respondents 

 
(Respondents with depression are considered for this graph based onCES-D score) 

32. 

13) Sleep disturbanceand caste of the respondents  

Table no.13 shows comparison of respondent’s caste with sleep disturbance. It is seen that highest sleep disturbance is present among 

general category (90.71%) as compared to other caste of respondents and then it is slightly decreasing in OBC category (6.42%) and 

further decrease in ST that is 2.14% and then SC that is 0.71% among total respondents with depression. 

Table 13: comparison of sleep disturbance and caste of respondents 
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                PSQI range Frequency distribution of respondent on the basis of caste  total 

general OBC ST SC 

no sleep disturbance( Less than 5) 53 (84.12) 7 (11.11) 1 (1.58) 2 (3.17) 63 (100.00) 

sleep disturbance( More than or equal 

to 5) 

127 (90.71) 9 (6.42) 3 (2.14) 1 (0.71) 140 (100.00) 

TOTAL 180 (88.67) 16 ( 7.88) 4 ( 1.97) 3 (1.47) 203 (100.00) 

Pearson  chi- square  (2 tailed)df= 3 sig= 0.35 ( non significant P> 0.05) 

 

Fig 13.1: comparison graph  of caste with sleep disturbance of respondents 

 
(Respondents with sleep disturbance are considered for this graph based onPSQI score) 

 33. 

 

14) Depression and caste of respondents 

Table no.14 shows comparison of caste with depression of respondents. It is seen that highest level of depression is present among 

general category(89%) as compared to other caste of respondents, then it is decreasing in OBC (10%) and further decrease in ST (1%) 

and then in SC (0%) among total respondents with depression. 

Table 14: comparison of frequency distribution of the respondent caste with depression 

         Depression Range Frequency distribution of respondent on the basis of caste total 

general OBC ST SC 

no depression (Less than 16 )  91 (88.34) 6 (5.82) 3 (2.91) 3 ( 2.91) 103 (100.00) 

depression (More than or  equal to 

16) 

 

89 (89.00) 10 (10.00) 1 (1.00) 0 (0.00) 100 (100.00) 

total 180 (88.67) 16(7.88) 4 (1.97) 3 (1.47) 203 (100.00) 

Pearson  chi- square  (2 tailed)df= 3 sig = 0.17 ( non significant P> 0.05) 

 

Fig 14.1: comparison graph of depression with caste of respondents  
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(Respondents with depression are considered for this graph based onCES-D score) 

34. 

 

15. Sleep disturbanceand family type of respondents 

Table no.15 shows comparison of sleep disturbance with family type of respondents. Though relation is not statistically significant due 

to small sample size a relation is found between sleep disturbance and family type of respondents. It is seen that nuclear family show 

more sleep disturbance that is 83.45% as compared to joint family that is 16.54% among total  respondents with sleep disturbance. 

Table 15: comparison of frequency distribution of the respondents’ family type with sleep disturbance 

              PSQI Range Frequency distribution of respondent on the basis of 

family type 

 total 

 nuclear   joint 

no sleep disturbance( Less than 5) 51 (83.60) 10 (16.39) 61 (100.00) 

sleep disturbance (More than or equal to 

5) 

116 (83.45) 23 (16.54) 139( 100.00) 

total 167 (83.5) 33 (16.5) 200 (100.00) 

Pearson  chi- square  (2 tailed)  df= 1 sig = 0.98 ( non significant P> 0.05) 

 

Fig 15.1: comparison graph of sleep disturbance with family type of respondents

 
(Respondents with sleep disturbance are considered for this graph based on PSQI score) 

35. 

16) Depressionand family type of respondents 

Table no.16 shows comparison of depression with family type of respondents.though the relation is not statistically significant due to 

small sample size there is a relation between depression and family type of respondents It is seen that nuclear family show more 

depression that is (87.75%) as compared to joint family that is (12.24%) among total respondents with depression. 

Table 16: comparison of frequency distribution of the respondents family type with depression 
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        Depression range Frequency distribution of respondent on the basis of 

family type 

 total 

           nuclear               joint 

Less than 16 ( no depression) 81 (79.41) 21 (20.58) 102 ( 100.00) 

More than or  equal to 16 

 ( depression) 

86 (87.75) 12(12.24) 98 (100.00) 

total 167 (83.5) 33 (16.5) 200 (100.000 

Pearson  chi- square  (2 tailed)  df= 1 sig = 0.11 ( non significant P> 0.05) 

 

Fig 16.1: comparison graph of depression with family type of respondents 

 
(Respondents with depression  areconsidered for this graph based onCES-D score) 

                                                                                          36. 

17)Effect of family income of the respondents on their sleep disturbance 

Table no.17 shows comparison of sleep disturbance with family income of respondents.This Relation is statistically significant where 

(P<0.05). it is seen that sleep disturbance is more in the individual having family income less than 60,000 per month among all 

respondents having sleep disturbance i.e. 43.41% as compared to other range of family income and it is also seen that sleep disturbance 

is less in individual having family income more than 3 lakh i.e. 26.35% among all respondents having sleep disturbance as compared to 

other range of family income.  

Table 17: comparison of frequency ofrespondentsfamily income (P.M) with sleep disturbance based on PSQI score 

          PSQI range Frequency distribution of respondent on the basis of 

Family income 

 total 

10-59k 60-99k 1-more than 3 lakh 

no sleep disturbance( less than 5) 43 (71.67) 9 (15.00) 8 (13.33) 60 (100.00) 

sleep disturbance (More than or  equal 

to 5) 

56 (43.41) 39 (30.23) 34 (26.35) 129 (100.00) 

total 99 (52.38) 48 (25.40) 42 (22.22) 189 (100.00) 

Pearson  chi- square  (2 tailed)df= 10   sig = 0.03 ( statistically significant p<0.05) 

 

   Fig 17.1comparison of sleep disturbance with family income of respondents 
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 (Respondents with sleep disturbance are considered for this graph) 

37. 

18)Effect of family income of the respondents on depression 

Table no.18 shows comparison depression with family income of respondents.This Relation is statistically significant where (P< 0.05).it 

is seen that depression is more in the individual having family income less than 60,000 per month among all respondents having 

depression i.e. 42.55% as compared to other range of family income and it is also seen that depression is less in individual having family 

income more than 3 lakh i.e. 25.53% among all respondents having depression as compared to other range of family income.  

Table 18: comparison of frequency ofrespondentsfamily income (P.M) with depression based on depression score 

        Depression range Frequency distribution of respondent on the basis of 

Family income 

total 

10-59k 60-99k 1-more than 3 lakh 

no depression (Less than 16)   59 (62.10) 18 (18.95) 18 (18.95) 95 (100.00) 

 depression (More than or equal to 

16) 

 

40 (42.55) 30 (31.91) 24 (25.53) 94 (100.00) 

total 99 (52.38) 48 (25.40) 42 (22.22) 189 (100.00) 

ANOVA                                 df= 27.14 f= 4.39 sig= 0.04 ( statistically significant P< 0.05) 

 

Fig 18.1: comparison of depression with family income of respondents 

 
                   (Respondents with depression  are considered for this graph) 

IV. DISCUSSION: 

In this study we found that prevalence of depression is high among 

youth between 20- 25 years in Raipur, Noida. Our study found that 

prevalence of depression is 49.26%.this result is supported by a 

study conducted in three capital cities of Pakistan i.e.  Karachi, 

Lahore and Quetta, by Amin  et al; 2007, they shows that 45.98% 

were suffering from depression, A study conducted byEller  et al; 

2006,  they shows that 30.6% had symptoms of depression.Also 
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by A study conducted among undergraduate university students in 

Ethiopia by Seblewngelet al; 2012, they reported that 55.8% were 

suffering from depression.Another studywas conducted among 

adolescent by Robert E.  et al; 2014shows that depression 

prevalence was 57.6%. This result is also supported by a study 

conducted among college students by Songet al; 2008, reported 

that 43.9% students of Hong Kong had depression. 

 

Another result of our study is sleep disturbance is not rare among 

youth of Raipur, Noida. It is highly prevalent among youth of 

Raipur between 20-25 years of age. Our study found that 

prevalence of sleep disturbance is 68.97%. This result was 

supported by a study conducted among adolescents of Saudi 

Arabia, by Merdadet al; 2014, they reported that prevalence of 

sleep disturbance was 65%. Another study conducted among 

university students in Ethiopia by Seblewngelet al; 2012, reported 

that 50.8% of the students were suffering from sleep 

disturbance.Another study conducted among Chinese adolescents 

by Lan et al; 2014), result of the study found that 39.6% were 

suffering from sleep disturbance. Another study was conducted 

among adolescents by Franićet al; 2014; they found that 86.7% 

had sleep problems. The result is also supported by a study 

conducted among university students in Hong Kong by Suenet al; 

2008; they reported sleep disturbance prevalence among 

university students was 57.5%. 

 

Another finding of our result is there is a strong relation between 

depression and sleep disturbance, in our study Mean PSQI score 

is 6.27 and mean depression score is 16.40, and mean sleep hour 

of respondents is 6.16.Our study found that most of the individual 

having depression showed sleep disturbance that is 3/4th of 

respondents with depression have sleepdisturbance, likewise most 

of the respondents with sleep disturbance had depressive 

symptoms, that is 2/4th ofrespondents with sleep disturbance 

shows depressive symptoms and this association was statistically 

significant where (P< 0.05). This result was supported by a study 

conducted among college Students at the Autonomous University 

of Yucatan, Merida by Moo-Estrella et al; 2005, they reported that 

there is a positive relation between depression and sleep alteration, 

they reported that Most of the sample shows sleep disturbance and 

it was severe among those with depression. Another study was 

conducted among Estonian medical students by Eller  et al; 2006, 

they also reported that both depression and sleep disturbance is 

correlated; sleep problem was associated with symptoms of both 

anxiety and depression. A study conducted by Daniel J.  et al; 

2008, among young adults, they also support this finding of study. 

Also a study conducted among female college students by 

Regestein et al; 2010, result of this study showed that college 

students with poor sleep quality show high risk of depression. this 

result is also supported by a study conducted among university 

students in Ethiopia by Seblewngelet al; 2012,they also reported 

that there is a strong relation between depression and sleep 

disturbance, another study was conducted in 12 rural communities 

of southeastern Missouri, Tennessee, and Arkansas  by Chang  et 

al; 2012also support this result. This result is also supported by a 

study conducted among Adolescents from households in the 

Houston metropolitan area, by Robert E.;et al; 2014, a study 

conducted among Chinese adolescents by Lanet al; 2014. Another 

study conducted among adolescence  in Hordaland County in 

Norway  by Sivertsenet al; 2014, also reported that  there is a 

correlation between depression and sleep disturbance, depress 

adolescent shows shorter sleep duration and sleep disturbance 

increase risk of depression. This result is also supported by study 

conducted by Meerlo et al; 2015). 

 

In this study males have shown more sleep disturbance than 

females. Though the relation is not statistically significant due to 

small sample size there is a relation between sleep disturbance and 

 

Gender, in our study it is found that out of total respondents with 

sleep disturbance 55 % are maleand 45% are females. This result 

is supported by a study conducted among adolescents of Saudi 

Arabia by Merdad et al; 2014; they reported that poor sleep pattern 

was more prevalent among boys. This result is also supported by 

a study conducted among Asian adults by Mirrakhimovet al; 2013, 

they reported that obstructive sleep apnea was more among males 

and a study conducted among Chinese adolescents by Lan et al; 

2014. 

 

Our study also found that depression is more prevalent among 

males than females. Though the relation is not statistically 

significant due to small sample size there is a relation between 

depression and gender, in our study it is found that out of total 

respondents with depression 55 % are male and 45% are females. 

This result is supported by a study conducted by Wang  et al; 2015; 

they found that males had reported more cognitive symptoms of 

depression than females and a study conducted by  Liu  et al; 1999, 

they reported that emotional problems were higher in males than 

females. 

 

In our study it is found that sleep disturbance is more among those 

with low socio- economic or family income, this result is 

supported by a study conducted adult Norwegian population by 

Pallesenet al; 2014, which reported that insomnia is more 

prevalent among individual with low socio economic status and 

by a study conducted  among urban communities of Pakistan by 

Kidwaiet al; 2013. 

In our study it is also found that depression is more prevalent 

among low family income or low socioeconomic status, this result 

is supported by a study conducted among university students by 

Eisenberg et al; 2007, they reported that students having low 

family income were at more risk for mental health problems. This 

result is also supported by a study conducted among Large Urban 

South Indian Population by Subramani et al; 2009 

 

The result of our study also found that depression is more 

prevalent among young age, this result is supported by a study 

conducted by Nakku et al; 2006, shows that psychological 

problems are more prevalent among young age and a study 

conducted among Brazilian adolescents by Munhoz et al; 2015. 

Our study also reported that sleep disturbance is more prevalent 

among young age, this result is supported by a study conducted 

among university students in Ethiopia by Seblewngelet 

al;2012,reported that sleep disturbance was decreasing with 

increasing years of study among students. 

Our study reports that sleep disturbance is more prevalent among 

graduate students than post graduate students, that is out of total 

respondents with sleep disturbance 81.42% are graduates and 
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18.57% are post graduates, so, sleep disturbance is more among 

fresher than seniors. This result is supported by among university 

students in Ethiopia by Seblewngel et al; 2012, they found that 

increasing year of study in university was associated with reduce 

poorsleep quality. This result is also supported by a study 

conducted among university students in Hong Kong by Suen et al; 

2008.This result was also supported by a study conducted among 

college students byTsai et al; 2004;they reported that sleep 

disturbance was more prevalent among fresher college students 

than seniors. 

 

The result of our study found that depression is more prevalent 

among graduate than post graduates, it is found that out of total 

respondents with depression 80% are graduate and 20% are post 

graduate, so, depression is more prevalent among low level 

education than those with better level education. This result is 

supported by a study conducted among Large Urban South Indian 

Population by Subramani et al; 2009 

 

In our study it is found that sleep disturbance is more prevalent 

among general caste than other caste like OBC, ST,SC, similarly 

depression is more prevalent among general  caste than other caste 

like OBC, ST, SC. But there is no any previous related study found 

to support this result. Likewise our study reported that both sleep 

disturbance and depression is more prevalent among nuclear 

family than joint family, but no related study were found to 

support this result. 

V. LIMITATION OF THE STUDY: 

The study was conducted in a short duration of time due to this the 

sample size was small, no funding was provided for this study, the 

data was collected during the exam time and the festive time that 

is why large amount of individuals did not participated and the 

participants was selected on the basis of inclusion and exclusion 

criteria so even though any individual willing to participate does 

not fulfill this criteria was not selected. 

 

VI. CONCLUSION 

In conclusion depression and sleep disturbance is highly prevalent 

among youth in the age group of 20- 25 years in Raipur, Noida. 

The study found that there is a strong relationship between 

depression and sleep disturbance, and they show a statistically 

significant relationship.It was found that among respondents with 

depression most of the respondents show sleep disturbance that is 

3/4th of respondents with depression have sleep disturbance, 

individual with depression increase the risk of sleep disturbance in 

the other hand individual with sleep disturbance shows depressive 

symptoms that is 2/4th of respondents with sleep disturbance 

shows depressive symptoms.There is a statistically significant 

relationship of sleep disturbance with education, family income, 

of respondents and between depression and family income. But 

due to small sample size though there  was no   statistical 

significance association between sleep disturbance and gender, 

caste, family type, age, and between depression and gender, 

education, caste, family type, and age of the respondents it is found  

that both depression and sleep disturbance is related to this factors. 

 

VII. RECOMMENDATION 

1. Since this study is conducted in urban area, similar study should 

be conducted in rural area. 

2. It is also suggested to consider The Body Mass Index (BMI) of 

the respondents along with the level of depression and sleep 

disturbance. 

 3. Since in our study majority of respondents were Hindu, this 

variable was not included in our study, so, a study can be 

considered keeping this variable as an important factor. 

4.  Since our study is conducted on association between sleep 

disturbance and depression, further research can be conducted on 

impact of depression and sleep disturbance on health. 

5.Since our study is conducted among youth between 20- 25 years 

of age further research can be conducted among other age groups. 

 

                                         Appendix A 

Amity University 

Sector 125 Noida, Uttar Pradesh 201303 

Questionnaire: “A Study on depression and sleep disturbance 

among youth in the age group of 20-25 years in Raipur, Noida” 

 Consent form 

I hereby give consent to participate in the study titled “A study on 

depression and sleep disturbance among youth in the age group of 

20-25 years” 

1) I have been informed about the title, nature and 

procedure of the study 

2) Have been given the opportunity to ask all the 

questions and I have been given option to 

withdraw myself from the study at any moment. 

If I don’t feel satisfied with the study. 

3) Acknowledge that no guarantee and promise has 

been made to me concerning the result of the 

procedure. 

4) I consent to photography or videography of any 

procedure to be performed, including 

application portion of my body for medical, 

scientific or educational purpose, provided my 

identity is not revealed by pictures or by 

descriptive tests accompanying them. 

5) I, certify that the statement made in the above 

consent letter have been read and explained to 

me in my mother tongue and I have fully 

understood the implications of the above and 

further submit the statement therein referred to 

were filled in an applicable paragraph stricken 

off before I signed. 

 

Signature of participant:                           

 

 Name of the researcher:   BananiBharali 

                                          MPH 

 

              APPENDIX B 

 

DEMOGRAPHIC PROFILE: 
 1. Gender: 

2. Age: 

 

3.  Current address: 
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4. Education: 

 

5. Father education 

 

6. Mother education 

 

7. Religion: 

 

8.Caste: 

 

9. Father occupation: 

 

10. No. Of family member: 

 

11. Type of family 

12. Family income 

                                                        Appendix C 

Your usual sleep habits during the past month: 

13. When have you usually gone to bed? ___________________ 

 

14. How long (in minutes) has it taken you to fall asleep each night 

…………………….. 

 

15. When have you usually gotten up in the morning? 

___________________ 

 

16. How many hours of actual sleep do you get at night? 

__________________ 

 

17. During the past month, how often have you had trouble 

sleeping because you… 

 

a. Cannot get to sleep within 30 minutes. 

 

Not during the past monthLess than once a week. 

Once or twice a week.3 or more times a week 

b. Wake up in the middle of the night or early morning. 

Not during the past monthLess than once a week. 

Once or twice a week.3 or more times a week 

c. Have to get up to use the bathroom 

Not during the past monthLess than once a week. 

Once or twice a week.3 or more times a week 

d. Cannot breathe comfortable 

Not during the past monthLess than once a week. 

Once or twice a week.3 or more times a week 

e. Cough or snore loudly 

Not during the past monthLess than once a week. 

Once or twice a week.3 or more times a week 

f.Feel too cold 

Not during the past monthLess than once a week. 

Once or twice a week.3 or more times a week 

g. Feel too hot 

Not during the past monthLess than once a week. 

Once or twice a week.3 or more times a week 

h.Have bad dreams 

Not during the past monthLess than once a week. 

Once or twice a week.3 or more times a week 

i. Have pain 

Not during the past monthLess than once a week. 

Once or twice a week.3 or more times a week 

j.. Other reason(s), please describe, including how often you 

have had trouble sleeping because of this reason(s): 

Not during the past monthLess than once a week. 

Once or twice a week.3 or more times a week 

18. During the past month, how often have you taken medicine 

(prescribed) to help you sleep? 

 

Not during the past monthLess than once a week. 

Once or twice a week.3 or more times a week 

19. During the past month, how often have you had trouble staying 

awake Whiledriving, eating meals, or engaging in social activity? 

 

Not during the past monthLess than once a week. 

Once or twice a week.3 or more times a week 

20.During the past month, how much of a problem has it been for 

you to keepup enthusiasm (interest) to get things done? 

Not during the past monthLess than once a week. 

Once or twice a week.3 or more times a week 

21.During the past month, how would you rate your sleep quality 

overall? 

   a. Very good     b. fairly good  c.fairly bad  d. very bad    

 

 

PSQI Score ………. 

 

 During past week: 

 

22. I was bothered by things that don’t usually bother me. 

 

 a. Rarely (<1 dayb. sometime(1-2 days) 

c. occasionally. (3-4 days)                            d. most of the time. (5-

7 days) 

23. I didn’t feel like eating, my appetite was poor 

a. Rarely (<1 day)b. sometime. (1-2 days)  

c. occasionally. (3-4 days)d. most of the time. (5-7 days) 

24. I felt that I could not shake off the blues (free from 

unhappiness) even with the help of my family or friends. 

a. Rarely (<1 day) b. sometime. (1-2 days) 

c. occasionally .(3-4 days)d. most or all of the time (5-7 days) 

25. I felt that I was just as good as other people  

a. Rarely (<1 day)b. sometime. (1-2 days)  

c. occasionally.(3-4 days)d. most of the time. (5-7 days) 

26. I had trouble keeping my mind on what I was doing 

a. Rarely (<1 day)b. sometime. (1-2 days)  

c. occasionally.(3-4 days)d. most of the time. (5-7 days) 

27. I felt depressed. 

     a. Rarely (<1 day)b. sometime.(1-2 days)  

c. occasionally .(3-4 days)d.most of the time. ( 5-7 days) 

28. I felt that everything I did was an effort.  

     a. Rarely (<1 day)b. sometime.(1-2 days)  

c. occasionally .(3-4 days)d. most of the time. (5-7 days) 

29. I felt hopeful about the future. 

     a. Rarely (<1 day)b. sometime.(1-2 days)  

     c. occasionally.(3-4 days)d. most of the time. (5-7 days) 

30. I thought my life had been a failure. 

     a. Rarely (<1 day)b. sometime.(1-2 days)  

c. occasionally .(3-4 days)d. most of the time. (5-7 days) 
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31. I felt fearful 

     a. Rarely (<1 day)b. sometime. (1-2 days)  

c. occasionally. (3-4 days)d. most of the time. (5-7 days) 

 

32. My sleep was restless 

     a. Rarely (<1 day)b. sometime. (1-2 days)  

c. occasionally. (3-4 days)d. most of the time. (5-7 days) 

33. I was happy 

     a. Rarely (<1 day)b. sometime.(1-2 days)  

c. occasionally .(3-4 days)d. most of the time. (5-7 days) 

34. I talked less than usual. 

a. Rarely (<1 day)b. sometime. (1-2 days)  

c. occasionally. (3-4 days)d. most of the time. (5-7 days) 

35. I felt lonely 

a. Rarely (<1 day)b. sometime. (1-2 days)  

c. occasionally. (3-4 days)d. most of the time. (5-7 days) 

36. People were unfriendly. 

     a. Rarely (<1 day)b. sometime. (1-2 days)  

c. occasionally. (3-4 days)d. most of the time. (5-7 days) 

37. I enjoyed life. 

     a. Rarely (<1 day)b. sometime. (1-2 days)  

c. occasionally. (3-4 days)d. most of the time. (5-7 days) 

38. I had crying spells. 

     a. Rarely (<1 day)b. sometime. (1-2 days)  

c. occasionally. (3-4 days)d. most of the time. (5-7 days) 

39. I felt sad. 

     a. Rarely (<1 day)b. sometime. (1-2 days)  

c. occasionally. (3-4 days)d. most of the time. (5-7 days) 

40. I felt that people disliked me. 

    a. Rarely (<1 day)b. sometime. (1-2 days)  

c. occasionally .(3-4 days)d. most of the time. (5-7 days) 

41. I could not get “going” (active) 

     a. Rarely (<1 day)b. sometime. (1-2 days)  

c. occasionally. (3-4 days)d. most of the time. (5-7 days) 
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Abstract-   It is always a challenge to conserve a non vital tooth 

with immature root due to open root apices. Apexification is a 

method which induces a calcific barrier at the apex of a nonvital  

tooth with open apices.1Mineral trioxide aggregate [MTA] is an 

inert filling material and that is why it makes a perfect seal at the 

apex.Apexification treatment is supposed to create an environment 

that permits the deposition of cementum,periodontal ligament and 

even bone in a non vital pulp tooth. Frank has described four 

successful results of Apexification and that are continued closure 

of the canal and apex to a normal appearance, a dome shaped 

apical closure with the canal retaining a blunderbuss appearance, 

no apparent radiographic change but a  positive stop in the apical 

area or a positive stop and radiographic evidence of a barrier 

coronal to the apex of the tooth. 

 

Index Terms- Apexification; Open apices; Mineral Trioxide 

Aggregate; Blunderbuss canal. 

 

I. INTRODUCTION 

he apex closure during the root development is last to occur 

and it takes a minimum of 3-4 years after the tooth eruption 

leading to ‘Open Apices’[Figure 1]. Cvek’s classification 

definesthe maturity of the unerupted incisors3. In Group 1  the 

teeth with wide,divergent root end  and root  to be less than half 

the final length.In Group 2, the teeth with roots between one half 

and two thirds of the final root length are included. In Group 3, the 

teeth with roots two third of their final root length, In Group 4, the 

teeth with open apical foramina and full root length and those with 

completed root length are included in Group 5. Trauma and Caries 

are regarded  as the frequent causes of pulpal necrosis and  open 

apices in young immature permanent teeth as it stops further root 

development.1 The endodontic treatment of a necrosed pulp with 

an  open apex tooth  has always been a challenge for dentists due 

to presence of thin fragile dentinal walls,reduced root lengths and 

a wide apex which  do not allow the conventional 

fillingtechniques. Apexification with calcium hydroxide has been 

the treatment of choice in previous years. As it has many 

limitations like long time span of the treatment, requires many 

appointments, increased clinical costs and long term usage of 

calcium hydroxide weakens  the dentinal walls making it prone to 

fractures6.These shortcomings are  taken care by the use of  MTA 

[mineral trioxide aggregate ] in place of calcium hydroxide. When 

MTA is used for apexification,it  is done in a single visit and it 

produces more favourable results4 .It also  demonstrated a better 

biocompatibility, antibacterial properties, less setting time and 

good sealing ability.Therefore the purpose of this article is to 

emphasize the  single appointment Apexification using (mineral 

trioxide aggregate) MTA. 
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Case History: 

 

CASE 1: 

A 20 year old male patient  reported in the Department of Conservative Dentistry and Endodontics with chief complaint of discolouration 

of right maxillary central incisor tooth. He had a history of RCT done w.r.t. 11 following a trauma 1 year back. The extraoral examination 

was normal. The pulp vitality tests – cold test, thermal test and electric test were negative. On radiographic examination the root canal 

was small and filled with Gutta Percha with an Open Apex[Figure 2]. Apexification using MTA was  planned. Gutta Percha was removed 

w.r.t. 11 [Figure 3]  and working length was determined(23mm)  .[Figure 4] The canal was irrigated with  2.5% NaOCl and was dried 

with paper points and root canal dressing with calcium hydroxide was given after cleaning and shaping of the canal. The patient was 

recalled after a week and in the second visit colla plug was inserted at the apical portion(open) of the canal followed byMTA  as apical 

barrier with the help of pluggers for a thickness of 5mm[Figure 5]. A wet cotton pellet was placed over the MTA in the canal and  

atemporary dressing was given.In next appointment obturation was done with Gutta Percha using lateral condensation technique 

followed by post Endodontic  restoration with composite. Tooth  was  prepared and Crown insertion is done. Patient is being followed 

up after 6 months[Figure6]. 
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FIG 
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FIG 3: GUTTA PERCHA REMOVAL 

WAS DONE 
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FIG 4: WORKING LENGTH  DETERMINED 
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FIG 5: MTA PLUG FORMATION 
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FIG 6: OBTURATION AND POST 

ENDODONTIC RESTORATION DONE 
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CASE REPORT 2 : 

A 21 year old male patient reported in the outdoor clinic in the Department of Conservative Dentistry and Endodontics  with the 

complaint of a decayed tooth in upper front tooth region since 1 year.A detailed extra-oral and intra-oral examination was done. The 

pulp vitality tests were  done- where Cold test,Thermal test and electric test came negative indicating Pulpal Necrosis. On Radiographic 

examination,there was root resorption in relation to maxillary left central and lateral incisor[Figure 1].For this patient a  non surgical 

root canal treatment followed by a MTA  apical plug was planned  

The access opening was done  and the working length was determined [22mm]( FIGURE 2). Biomechanical prepration was done using 

conventional method by 80 size K file with circumferential motion. Root canal debridement was done by irrigation  using 2.5% sodium 

hypochlorite (31 gauge needle) and saline alternatively.Root canal was dried and  root canal dressing was given by Calcium hydroxide 

[Ca(OH)2] and patient was recalled after 5 days. On subsequent appointment the canal was debrided with 2.5% sodium hypochlorite  

and dried with paper points. Colla plug was placed at the site of open apex followed by MTA  as apical barrier using plugger until 

thickness of 5 mm and a wet cotton pellet was placed over it (FIGURE 3). The access was sealed by temporary filling [as MTA takes 

24 hours to set] and patient was called after a week [FIGURE 4]. 

On subsequent appointment the tempoarary filling was  removed and obturation was done using  Gutta Percha with lateral compaction 

technique and post endodontic restoration was done  with Composite [FIGURE 5]  and the patient was called after 3 days. On next 

appointment tooth preparation was done and the putty impression was taken and the impression was poured with die stone and cast 

models were made.Zirconia Crown cementation was done after it was fabricated in the lab. The periapical radiograph was taken after 6 

months of treatment which showed no further root resorption. 

 

 

 

 

 

 

 

FIG 7: FOLLOWUP AFTER 6 MONTHS 
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FIG 1: PREOPERATIVE 
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FIG 2: WORKING LENGTH WAS  

DETERMINED 
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FIG 3 : MTA PLUG FORMATION 

DONE 
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FIG 4: MASTER CONE 
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II. DISCUSSION: 

Dental injuries are very common in children . The type of injuries 

varies from the tooth fracture to tooth avulsion.The common factor  

in  these injuries is the pulp necrosis . Whenever there is pulp 

necrosis in an immature tooth,there is interruption  in the vascular 

and nerve supply to the root 5and thus the root development gets 

halted resulting  into an open apex and  the tooth longevity and 

stability gets compromised. 

 

To fix this problem, a non surgical procedure is used which is 

called as Apexification16. This is a method which produces an 

apical barrier in an immature root with open apex and induces the 

apical development of an incomplete root in a tooth with necrotic 

pulp15.  

 

An apical barrier is mandatory to keep the filling material in place. 

Previously calcium hydroxide was used and considered as an 

efficient material for Apexification. Calcium hydroxide has many  

disadvantages such as it needed many appointments and a long 

duration procedure so patient compliance was poor.Furthermore if 

calcium hydroxide was kept for long as apical barrier11, it 

weakened the dentinal walls and so it made tooth fracture more 

common8. The best alternative to calcium hydroxide is MTA  and 

that is mineral trioxide aggregate. 

 

Mineral trioxide aggregate was developed by Torabinejad4and 

members of  Linda University, USA.Initially it was used for root 

filling materialduring root canal treatment12. It is a mixture of 

Dicalcium silicate,Tricalcium silicate, Tricalcium aluminate, 

Tetracalcium aluminoferrite and Bismuth oxide.MTA was 

approved by the US Food and Drug administration for the use in 

human for the endodontic application in 1998. MTA has good 

antimicrobial  activity14and that is related to its pH value. Its  pH 

value is 12.5 in comparison to calcium hydroxide which has pH 

16.The setting time of MTA varies  as for Proroot it  is 2 hours 50 

minutes and for MTA Angelus it is 10 minutes .MTA showed low 

solubility and  it is slightly more radio-opaque than dentine..MTA 

is used for Apexification,  it has many advantages . The first and 

foremost advantage is the “One visit Apexification “and it is 

defined as  the non surgical condensation of a biocompatible 

material13into the open apex of an immature root canal. So that an 

artificial apical barrier is made and now the root filling material is 

filled to complete the single visit Apexification7 .MTA  has shown 

good cementing property to amalgam17,zincoxide, IRM 

[intermediate restorative material], eugenol super ethoxybenzoic 

acid. 

In Apexification procedure,MTA acts as a scaffold  for the tissue 

regeneration12.It is capable of activation of cementoblasts and 

helps in laying down of new cementum. It also facilitates 

CROWN CEMENTATION- BUCCAL VIEW 
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formation of new PDL and allows bone healing13. That is how it 

relives the patient from his clinicalsymptoms. 

 

Holland et al in 1999 found calcite crystals at the  opening of 

dentinal tubules near to MTAplug.They suggested that the 

tricalcium oxide in MTA reacts with tissue fluids to form calcium 

hydroxide  that induces dentin bridge formation9 .The difference 

from calcium hydroxide  is that the formed dentin bridge is faster, 

its structural integrity is more and is completeand provides a better 

biologic root cap seal.  

 

Apexification  process starts with cleaning and shaping of root 

canal system, then the  MTA is introduced in the apical region 

through plugger followed by the suitable restoration in the root 

canal system10 .The advantages of MTA are short duration 

treatment,tooth restoration is  immediate,it does not harm the 

mechanical properties of the dentinal walls and so the chances of  

root fracture is minimal , the healing is faster and complete. 

 

There are few disadvantages of MTA, the prime being is its 

difficult manipulation and its  placement in a wide open apex as 

there are many chances where it can be extruded into  periapical 

region. Lemon advocated that the dentist should use some  matrix 

material when the diameter of the open apex is more than 1 

mm.The matrix material would provide a base over which MTA 

can be placed at its predictable position. Biodentine 15 and various 

matrix materials are available likecalcium 

sulfate,hydroxyapatite,platelet rich fibrin and colla cote. We have 

used Collacote  inour two cases which is a soft biocompatible 

sponge obtained from bovine collagen. 

 

 First colla cote was placed at open apex and then MTA was 

condensed against it.The apical matrix Colla Cote used in our 

patient was user friendly,cost effective and easily available. 

 

III. CONCLUSION: 

During the last 18 years there have been changes in the rationale 

governing the treatment  of  the  immature teeth with wide open 

apex. The dentist should  have thorough understanding of the 

compatibility of the material, its physiological nature, and the 

histological changes that takes place during and after  the use of  

the material. In present time  MTA is a promising material and 

plays an important role in sealing of root apex8and its further 

development to a mature root  and so it  saves the  patient from 

psychological trauma of surgical procedures. 
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Abstract- The effects of different concentrations of copper 

sulphate on the growth of and the accumulation of Cu+2 by root, 

shoot, chlorophyll content and leaf growth of sunflower 

(Helianthus annus L.) were examined in this study. The purpose 

of our experiments was to consider sensitivity of two sunflower 

hybrid cultivars (FH626 and FH674) to copper ions on the ground 

of physiological characteristics amount of assimilatory pigment, 

and shooth length to show possible resistance mechanisms of this 

plant to copper ions. The experiment was conducted in Completely 

Randomized Fashion with three replications per treatment and five 

plants per replication. Tested cultivars varied according to the 

tested parameters, such as shooth length, relatively high rate of 

tolerance. Although no significant visual symptoms of toxic effect 

of metal were markedly noticeable, a decrease in the content of 

dry basis in the roots was seen in comparison with the control of 

two tested cultivars treated by Cu. FH626 & FH674 tend to be the 

most resistant or tolerant hybrid cultivars to Cu toxicity from the 

point of view of evaluation of morphological parameters of the 

cultivars. 

 

Index Terms- Helianthus annus , Copper sulphate,Carotenoids, 

Chlorophylls, Shoot length 

 

I. INTRODUCTION 

opper is an essential heavy metal for higher plants and algae, 

particularly for photosynthesis (Ouzounidou et al., 1992). Cu 

is a constituent of primary electron donor in photosystem I, the 

copper protein plastocyanin. Because Cu can readily gain and lose 

an electron, it is a cofactor of oxidases, mono- and di oxygenase 

(e.g. amine oxidase, ammonia monoxidase, ceruloplasmin, Iysyl 

oxidase) and of enzymes involved in the elimination of superoxide 

radicals (e.g. Superoxide dismutase and ascorbate oxidase). 

          Several enzymes contain in, such as carbonic anhydrase, 

alcoholdehydrogenase, superoxide dismutase and RNA 

polymerase 1is required to maintain the integrity of ribosome. It 

takes part in the formation of carbohydrates andcatalyses the 

oxidation processes in plants. Copper (Cu) loading of agricultural 

soils may originate from the application of sewage sludge or 

fungicidal sprays. 

          Although Cu is an essential element for plant growth (Arnon 

and Stout 1939), its accumulation in soils may be toxic to biota, 

such as plants (Baryla et al., 2000) and microorganisms (Dumestre 

et al., 1999), and at toxic concentrations it interferes with 

numerous physiological processes (Fernandes and Henriques 

1991). 

          It is also known to damage the cell membranes by binding 

to sulphydryl groups of membrane proteins and inducing lipid 

peroxidation (De Vos et al., 1989, 1992). Cu is extremely toxic 

and can catalyse the formation of active oxygen species in the cell 

through Haber-Weiss reaction (Kurepa et al., 1997).Since 

oxidative stress is produced in plants exposed to high metal 

concentrations, the implication of some antioxidant enzymes may 

complement the role of phyto-chelatins in the cellular response to 

metal toxicity (Mazhoudi et al., 1997).Copper is an essential 

micronutrient for normal plant metabolism (Sharma and Agrawal, 

2005). 

          Copper is involved in several physiological processes such 

as the photosynthetic and respiratory electron transport chains 

(Van Assche and Clijters, 1990)and as a cofactor or as a part of 

the prosthetic group of many key enzymes involved in different 

metabolic pathways, including ATP synthesis (Horrisonet al., 

1999).Despite its physiological importance, an increase in Cu 

contents threatens plant health because it interacts with several 

enzymesand disturbs membrane permeability and electron 

transport in chloroplasts. Its toxicity to plants is well documented 

(Ouzounidou et al., 1998). 

           Decrease of chlorophyll content in plants after exposure to 

copper is frequently reported in the literature (Singh et al., 2007). 

(Prasad et al. 2001) attributed Cu-induced chlorophyll content 

decrease to Cu modification of chlorophyll degradation. For all 

plants, quality of irrigation water is greatly important. Sunflower 

is an important field crop, cultivation of which depends on the 

quality of the soil and water, beside some other factors. One of the 

important factors which spoil the quality of water and soil are 

heavy metals.  

          In this study, the effects of the copper on the content of 

chlorophyll (a+b), proline, protein and abscisic acid in sunflower 

seedlings were investigated. It was determined how some 

physiological and biochemical parameters were changed due to 

concentration of the copper. 

 

II. MATERIALS AND METHODS 

Plant Material and Sowing: 

          Seeds of two sunflower hybridsi.e. FH626 and FH674 were 

obtained from Ayub Agriculture Research Institute and weresown 

in completely randomized design (CRD) to analyze the influence 

of copper stress on their growth, physiology and 

metabolism.There were three replications per treatment with five 

plants per replication. 

 

C 
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III. CU TREATMENTS: 

          Twoweeks old plants were treated with threeconcentrations 

Control Series (T0) = distilled water 

Treatment 1 (T1) = 20mM CuSO4 

Treatment 2 (T2) = 40mM CuSO4 

 

IV. PARAMETERS RECORDED: 

          Morphological parameters such as shoot length, root length, 

shoot fresh weight and root freshweightwere recorded according 

to Shafiq (2019).To estimate photosynthetic pigments 

i.e.chlorophyll a, chlorophyll b, and carotenoids, plant materials 

(leaves) were harvested from the greenhouse and 0.1 g was placed 

in 8 ml of 80% acetone for 7 days under dark conditions in the 

refrigerator. After 7 days absorbances were taken with UV/VIS 

spectrophotometer at 663, 645, and 480 nm (Skanlt software 3.2 

for Multiskan Co., Thermo Fisher Scientific, Waltham, MA, 

USA). Chlorophyll content was estimated according to Arnonand 

Stout (1949) and carotenoid content according to 

Lichtenthaler(1987).The fresh leaves from the three treatments 

were cut and taken in ice-water. The photosynthetic pigments 

(chlorophyll a, b and carotenoids) were determined according to 

following formulas: 

Chl.a (mg/g) = [12.7(OD663) – 2.69(OD645) XV/1000] X W 

 

Chl.b (mg/g) = [22.9(OD645) – 4.69(OD663) X V/1000] X W 

 

Carotenoids (mg/g) = OD480 + 0.114(OD663) – 0.638(OD645)X 

100 

                                                               2500 

V. HARVESTING: 

          The plants were harvested after two months of the 

germination date.Root and shoot fresh weights were taken at 

electrical balance in grams. Similarly, the root and shoot lengths 

were measured in cm with the help of scale. The Plants were 

placed in oven for 4 days at75°C for observing the dry weight. The 

dry weight of roots and shoots separately calculated.  

 

VI. DATA ANALYSIS: 

          Differences among treatments were analyzed by one-way 

ANOVA, taking P<0.05 as significant according to Tukey’s 

multiple range test. 

 

VII. RESULTS AND DISCUSSION 

          The present study indicated that Cu stress reduced the 

growth of roots, stems and leaves of sunflower plants. 

Shoot length 

          Significant decrease in shoot length was recorded in T1 

while an increase in shoot length was recorded in T2 of both 

genotypes. The plants of FH-626 and FH-674 when treated with 

20mM CuSO4 showed a significant decrease in shoot length i.e. 

79.5 and 105.5 respectively as compared to control. The plants of 

FH-626 and FH-674 when treated with 40mM CuSO4 showed an 

increase in the shoot length i.e. 107.66 and 103.83 respectively as 

compared to control (Fig. 1). 

 

Table -1: Effect of Copper on Shoot Length (cm) of Sunflower. 

Treatment Variety FH 626 Variety FH 674 

Distilled water (T0) 98.83 126 

20 mM CuSO4(T1) 79.5 105.5 

40 mM CuSO4(T2) 107.66  103.83  

 

 

 
Fig. 1. Effect of Copper on Shoot Length (cm) of Sunflower 

 

Chlorophyll a 

          Significant decrease in chlorophyll a content was recorded 

in T1 while an increase was recorded in T2 of both genotypes. The 

plants of FH-626 and FH-674 when treated with 20mM CuSO4 

showed a significant decrease in chlorophyll a i.e. 0.0198 and 

0.0194 respectively as compared to control.  

 

Table 2: Effect of Copper on Chlorophyll.a (mg/g) of 

Sunflower. 

 

Treatment Variety FH 626 Variety FH 674 

Distilled water (T0) 0.0144 0.0753 

20 mM CuSO4(T1) 0.0198 0.0194 

40 mM CuSO4(T2) 0.0252 0.0193 

 

The plants of FH-626 and FH-674 when treated with 40mM 

CuSO4 showed an increase in chlorophyll a i.e. 0.0252 and 0.0193 

respectively as compared to control (Fig. 2). 
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Fig. 2. Effect of Copper on Chlorophyll.a (mg/g) of Sunflower 

 

Chlorophyll b 

          Significant decrease in chlorophyll b content was recorded 

in T1 while an increase was recorded in T2 of both genotypes. The 

plants of FH-626 and FH-674 when treated with 20mM CuSO4 

showed a significant decrease in chlorophyll b i.e. 0.0101 and 

0.012 respectively as compared to control.  

 

Table -3: Effect of Copper on Chlorophyll.b (mg/g) of 

Sunflower. 

Treatment Variety FH 626 Variety FH 674 

Distilled water 0.00122 0.0325 

20 mM CuSO4 0.01010 0.012 

40 mM CuSO4 0.0118 0.0132 

 

          The plants of FH-626 and FH-674 when treated with 40mM 

CuSO4 showed an increase in chlorophyll b i.e. 0.0118 and 0.0812 

respectively as compared to control (Fig. 3). 

 

 
Fig. 3. Effect of Copper on Chlorophyll.b (mg/g) of Sunflower 

 

Carotenoids 

          Significant decrease in carotenoids was recorded in T1 

while an increase was recorded in T2 of both genotypes. The 

plants of FH-626 and FH-674 when treated with 20mM CuSO4 

showed a significant decrease in carotenoids i.e. 0.421 and 0.586 

respectively as compared to control.  

 

Table -4: Effect of Copper on Carotenoids (mg/g) of 

Sunflower. 

 

Treatment Variety FH 626 Variety FH 674 

Distilled water 0.601 1.087 

20 mM CuSO4 0.421 0.586 

40 mM CuSO4 0.613 0.436 

 

 

          The plants of FH-626 and FH-674 when treated with 40mM 

CuSO4 showed an increase in carotenoids i.e. 0.613 and 0.436 

respectively as compared to control (Fig. 4). 

 
Fig.4. Effect of Copper on Carotenoids (mg/g) of Sunflower 

 

VIII. CONCLUSION 

          Many aspects of the copper toxicity on the plants are 

clarified, however results of several physiological and 

biochemical analysis are controversial. At the same time, high 

variability of plant reaction to the heavy metal ions depending up 

the genotypes complicates unambiguity of the conclusions. 

Deeper biochemical and molecular-biological analysis can 

contribute to revealing of other possible mechanisms of sunflower 

resistance to copper ions or other heavy metals. 
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Abstract- Medicinal plants are used in traditional medicine 

throughout the world. In addition to this, certain communities 

consider medicinal plants to be safer than drugs and able to treat 

more than one ailment. This study aimed to evaluate the 

cytotoxicity and anti-inflammatory effects of Euclea crispa (leaf), 

Eulea natalensis (leaf), Schkuhria pinnata (leaf), Ziziphus 

mucronata (leaf), Ziziphus mucronata (fruits), Lippia javanica 

(leaf), Vernonia oligocephala (leaf), Clerodendrum myricoides 

(leaf), and Erythrina lysistemon (leaf) in C2C12, and RAW 264.7 

cells. Plants were extracted with 90% methanol (1 g/10 ml) and 

diluted in distilled water to give a final concentration of 10 mg/ml. 

C2C12, and RAW 264.7 cells were treated for 24 h with various 

concentrations of plant extracts  (10 - 1000 µg/ml). Cytotoxicity 

was evaluated with Alamar Blue and crystal violet cell viability 

assays. RAW 264.7 cells were stimulated with lipopolysaccharide 

(LPS) to produce nitric oxide (NO). Thereafter, the anti-

inflammatory effect of the plant extracts was assessed by their 

ability to inhibit  NO production, using the Griess reagent assay. 

None of the plants extracts demonstrated cytotoxic effects at the 

concentrations used against RAW 264.7 cells with LC50 value 

>1000 µg/ml. However, a degree of cytotoxicity in all plant 

extracts against C2C12 cells in higher concentrations was 

observed with LC50 <1000 µg/ml. All plant extracts demonstrated 

some degree of anti-inflammatory effect. However,  plant extracts 

exhibited marked anti-inflammatory activities. These were 

Clerondendrum myricoides (35% - 89%), Lippia javanica (26% - 

77%), Erythrina lysistemon (23% - 76%), Schkuhria pinnata (27% 

- 65%), and Vernonia oligocephala (16% - 58%) with IC50 value 

>1000 µg/ml. The present findings suggest that these plants’ 

extracts may serve as a promising therapeutic agent for 

inflammatory diseases and authenticates their use in traditional 

medicine. 

 

Index Terms- Cytotoxicity, Cell viability, Medicinal plants, anti-

inflammatory, inhibition. 

 

I. INTRODUCTION 

edicinal plants are widely utilized in traditional medicine 

throughout the world (Deutschländer et al., 2009; Yuan et 

al., 2016). Essentially, certain communities consider medicinal 

plants to be safer than drugs, and able to treat more than one 

ailment (Pan et al., 2013; Sofowora et al., 2013). The selected 

South African plants have been reported for the treatment of 

numerous ailments by the traditional healers. The plants of interest 

for this study were Euclea crispa (leaf), Eulea natalensis (leaf), 

Schkuhria pinnata (leaf), Ziziphus mucronata (leaf), Ziziphus 

mucronata (fruits), Lippia javanica (leaf), Vernonia oligocephala 

(leaf), Clerodendrum myricoides (leaf), and Erythrina lysistemon 

(leaf) (Nkala et al., 2019a). The present study seeks to validate the 

usefulness of these medicinal plants by traditional healers.  

          Essentially, Euclea crispa (leaf) has been reported to be 

used to treat stomach disorders, measles, coughs, constipation, 

diabetes,  rheumatism, and epilepsy (Raimondo et al., 2009). 

Deutschländer et al., (2009) described the use of Eulea natalensis 

in a  variety of traditional remedies for worms, stomach disorders, 

toothache, headache, chest complaints, pleurisy, urinary tract 

infections, venereal diseases, schistosomiasis, dysmenorrhoea, 

scrofulous swellings, abnormal growths on skin, leprosy, and 

diabetes (Maroyi, 2017). Schkuhria pinnata has been reported to 

be useful as a bactericide in open wounds, to treat acne, malaria, 

inflammation, as a blood purifier, diuretic, and treatment of 

diabetes (Bussmann et al., 2008; Deutschländer et al., 2009). 

Ziziphus mucronata has been used for the treatment of boils, 

swollen glands, wounds, sores, and diabetes (Deutschländer et al., 

2009; Ibrahim and Islama, 2017). Interestingly, Lippia javanica 

has been used to disinfect meat that has been contaminated by 

anthrax (Van Wyk, 2011).  In traditional medicine, Lippia 

javanica has been used for the treatment of diabetes, fever, cough, 

bronchitis, and influenza (York, 2012; Arika et al.,  2016). 

Vernonia oligocephala has been used for the relief of stomach 

ache, and the treatment of diabetes (Amusan et al., 2007). 

Clerodendrum myricoides has been reported to be used for 

snakebites, to reduce bodily swellings, relieve indigestion, to treat 

M 
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colds, chest pains, headaches, as well as being applied to bleeding 

gums, and to treat impotence (Raimondo et al., 2009). Erythrina 

lysistemon has been reported to be used for the treatment of sores, 

wounds, abscesses, arthritis,  and to relieve earache (Farag et al, 

2016).   

          Essentially,  medicinal plants needed to be validated for 

safety, to ensure that they are not cytotoxic. The cytotoxicity 

profiling of these plant species plays an important role to support 

their use in the medicinal plants' practice. The cell-based assay is 

often the preferred method of screening for cytotoxicity in various 

cell lines, including C2C12 cells, and RAW 264.7 cells (Kaur and 

Dufour, 2012).  

          The C2C12 cells is a murine myoblast cell line, derived 

from satellite cells (Yaffe and Saxel, 1977). Essentially, myoblast 

becomes myocyte during myogenesis to form muscle fibers in 

skeletal muscles (Hyejin et al., 2017). C2C12 cells are 

mononucleated, fusiform structures which progressively fuse to 

form plurinucleate syncytia that further differentiate in culture to 

acquire the morpho-functional features of the muscle cells (Yaffe 

and Saxel, 1977; Burattini et al., 2009; Girgis et al., 2013). These 

cells are well-established mouse myoblast cells used widely as an 

in vitro model of skeletal muscle (Burattini et al, 2009; Morissette 

et al, 2009; Girgis et al., 2013; Hyejin et al, 2017; Musso et al., 

2019). Furthermore, C2C12 cells have been used to assess the 

cytotoxicity effects of medicinal plants (van Huyssteen et al., 

2011; Beseni et al., 2019), and also have been used for glucose 

regulation as to access the ability of medicinal plants to regulate 

glucose blood levels(Harbilas et al., 2009; Javad et al., 2011; 

Padmanabha and Kaiser, 2011; Beseni et al., 2019). 

          The RAW 264.7 cells are commonly used as a model of 

mouse macrophages for the study of cellular responses to 

microbes and their products (Berghaus et al., 2010).  Hence, they 

have been described as an appropriate model of macrophages, and 

ultimately capable of performing pinocytosis and phagocytosis 

(Taciak et al., 2018). The cells can increase nitric oxide (NO) 

production when stimulated with lipopolysaccharide (LPS), and 

this enhances phagocytosis (Fuentes et al., 2014). RAW 264.7 

cells has been widely used in medicinal plant’s research with 

particular focus on cytotoxicity effects and anti-inflammatory 

effects (Soromou et al., 2012; Razali et al, 2014; Lee et al., 2017; 

Soonthornsit et al., 2017; Kamtchueng et al., 2017; Kudumela et 

al., 2018; Ayupova et al., 2019).  The ability of plant extracts to 

inhibit macrophage functions by decreasing the production of 

inflammatory mediators such as NO, prostaglandins, and 

cytokines has been observed (Jo et al., 2010). The potential of 

plant extracts to inhibit NO production in tissue culture medium 

has been reported (Lee et al., 2010).  This study aimed to evaluate 

the anti-inflammatory effects of the plant extracts in 

lipopolysaccharide (LPS)-stimulated  RAW 264.7 cells. Besides, 

the cytotoxicity effects of the plant extract against C2C12 cells, 

and RAW 264.7 cells was evaluated. 

 

II. MATERIALS AND METHODS 

2.1 Collection and extraction 

          Plant species (n=9) were collected from Walter Sisulu 

National Botanical Gardens, South Africa, in February 2017 

(Table 1 ). The voucher specimens are held at Walter Sisulu 

National Botanical Gardens herbarium. The plant material was air-

dried in a well-ventilated room. After drying, the plants were 

ground into a powder and stored away from light at room 

temperature.  

 

Table 1: Accession numbers and voucher specimen numbers 

of the nine plant species used in this study. 

 

NAME 

 

FAMIL

Y 

 

PA

RT 

 

Access

ion 

nUMB

ER 

 

VOUCHER OF 

SPECIMEN 

COLLECTED 

Date 
NUMB

ER 

Euclea 

crispa 

Ebenace

ae 

Leaf 24/198

2 

  

11/10/1

982 

24, 

Behr, 

C.M 

Euclea 

natalensis 

Ebenace

ae 

Leaf 178/19

87 

10/6/19

87 

479; 

Steel, 

B.S 

Schkuhria 

pinnata 

Asterace

ae 

Leaf  N/A N/A  N/A  

Ziziphus 

mucronat

a 

Rhamna

ceae 

Leaf 36/198

2 

15/10/1

982 

39; 

Behr, 

C.M 

Ziziphus 

mucronat

a 

Rhamna

ceae 

Fruit

s 

36/198

2 

  

 15/10/1

982 

 39; 

Behr, 

C.M 

Lippia 

javanica 

Verbena

ceae 

Leaf 16/201

4 

22/1/20

14 

28; 

Kondlo

, M 

Vernonia 

oligoceph

ala 

Asterace

ae 

Leaf 268/20

13 

 12/05/2

013 

29; 

Hankey

, A.J  

Clerodend

rum 

myricoide

s 

Lamiace

ae 

Leaf 11/198

7 

2/2/198

7 

367, 

Steel, 

B.S 

Erythrina 

lysistemon 

Fabaceae Leaf 21/198

2 

7/10/19

82 

22; 

Behr, 

C.M 

 

 

2.2 Preparation of crude extracts for cytotoxicity assays 

          The ground plant extracts (leaves, and fruits) were extracted 

with 90% methanol (1 g/10 ml) and vigorously shaken for 3 h. The 

crude extracts were filtered through Whatman No.1 filter paper 

and dried at room temperature under a stream of cold air. The 

crude extracts were reconstituted in distilled water at a 

concentration of 10 mg/ml for all assays.  

 

2.3 Cell cultures 

2.3.1 C2C12 (ATCC CRL – 1772)  

          The C2C12 (ATCC CRL-1772) cell line is derived from 

mouse skeletal muscle; myoblasts originally derived from satellite 

cells from the thigh muscle of a two-month-old female C3H mouse 

donor 70 h after a crush injury (Yaffe and Saxel, 1997). The cells 

were donated by the Department of Biotechnology at Vaal 

University of Technology, South Africa. The cells were cultured 
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in 75 cm2 tissue culture flasks in Dulbecco’s Modified Eagle’s 

Minimum (DMEM) containing L-glutamine and supplemented 

with 1.0 mM Penicillin/Streptomycin and 10% heated foetal 

bovine serum (FBS). Thereafter, flasks were incubated at 37oC in 

a humidified atmosphere of 5% CO2. The medium was changed 

every second day until 80-90% confluent growth was reached. 

Thereafter, cells were trypsinised with 0.25% trypsin EDTA. 

Essentially, cell viability was monitored with Trypan Blue and 

microscopically analysed using Countess II. The total 

concentration of cells was 1.16 x 106 cells/ml, of which 95% were 

viable (1.10 x 106 cells/ml). Cells (5 x 104 cells/ml) were seeded 

into 96-well plates and cultured overnight in a humidified 

atmosphere of 5% CO2 before treatment with various plant extract 

concentrations.  

 

2.3.2 RAW 264.7 (ATTCC – TIB71)  

          The RAW 264.7 (ATTCC – TIB71) macrophage cell lines 

are monocyte/macrophage-like cells, originating from Abelson 

leukaemia virus-transformed cell line derived from BALB/c mice 

(Fuentes et al., 2014). These cells were also donated by the 

Department of Biotechnology at Vaal University of Technology, 

South Africa. The RAW 264.7 cells were cultured in 75 cm2 tissue 

culture flasks in Dulbecco’s Modified Eagle’s Medium (DMEM) 

containing L-glutamine and supplemented with 1.0 mM 

Penicillin/Streptomycin and 10% heated foetal bovine serum 

(FBS). Thereafter the flask was incubated at 37oC in a humidified 

atmosphere of 5% CO2. The medium was changed every second 

day until 80-90% confluent growth was reached. Thereafter, cells 

were trypsinised with 0.25% trypsin EDTA. Essentially, cell 

viability was monitored with Trypan Blue and microscopically 

analysed using Countess II. The total concentration was 2.40 x 106 

cells/ml, of which 98% were viable (2.40 x 106 cells/ml). Cells (5 

x 104 cells/ml) were seeded into 96-well plates and cultured 

overnight in a humidified atmosphere of 5% CO2 before treatment 

with various concentrations of plant extract.  

 

2.4 Cell viability assays 

2.4.1 Alamar Blue cell viability assay 

          Cytotoxicity was quantified using the Alamar Blue cell 

viability assay (Thermo Fisher), as previously described by Al-

Nasiry et al (2007). C2C12 cells and RAW 264.7 cells were 

seeded with a density of 5 x 104 cells/ml in 96-well plates and 

incubated in a humidified atmosphere of 5% CO2.  After 24 h of 

incubation, cells were rinsed twice with phosphate-buffered saline  

(Lonza), followed by the addition of 200 µl of plant extracts in 

varying concentrations (10, 50, 100, 250, 500, 1000 µg/ml, 

respectively). This was done in triplicates and the experiment was 

repeated three times. The plant extracts, which were dissolved in 

distilled water were incubated for 24 h in a humidified atmosphere 

of 5% CO2 together with the positive control (hydrogen peroxide) 

and negative control (media). After the incubation period, 30 µl of 

Alamar Blue was added to each well, thereafter plates were shaken 

and incubated for 4 h in the dark. Cell viability was analysed at 

570 nm and 600 nm with an Epoch 2 microplate reader (BioTek). 

Hydrogen peroxide (H2O2) was used as a positive control. The 

percentage of viable cells was calculated according to the equation 

below: 

 

Percentage viability = (Sample absorbance)   x 100 

(Positive control absorbance)  

 

2.4.2 Crystal violet cell viability assay 

          Crystal violet (CV) cell viability assay is widely used for 

cytotoxicity and cell viability studies with adherent cell cultures 

(Feoktistova et al., 2016).  Essentially, CV is a triarylmethane dye 

that can bind to ribose type molecules such as DNA in nuclei. 

Interestingly, dead cells detach from cell culture plates during 

washing steps, and only viable cells remain attached to the dish 

(Feoktistova et al., 2016). For this experiment, C2C12 cells and 

RAW 264.7 cells were seeded in 96-well plates and incubated in 

a humidified atmosphere of 5% CO2 for 24 h. After 24 h of 

incubation, cells were rinsed twice with phosphate-buffered saline 

(Lonza), followed by treatment with 200 µl of plant extract at 

varying concentrations (10, 50, 100, 250, 500, 1000 µg/ml 

respectively). This was done in triplicates and repeated three 

times. The plant extracts, which were dissolved in distilled water, 

were incubated for 24 h in a humidified atmosphere of 5% CO2 

together with the positive control (hydrogen peroxide), untreated 

cells and negative control (media). After the incubation period, 

cells were washed twice with phosphate-buffered saline (Lonza). 

After washing, 50 µl of crystal violet staining was added to all 

wells and plates were shaken for 20 min with Micro shake, ELISA 

Plate Shaker. Thereafter, plates were washed under running water 

and left to stand overnight to drain excess water before reading. 

The cell biomass was suspended in 70% ethanol and shaken for 20 

minutes before analysis of cell viability at 570 nm and 600nm 

using an Epoch 2 microplate reader (BioTek). Hydrogen peroxide 

(H2O2) was used as positive control. The percentage of viable cells 

was calculated according to the equation here below: 

 

Percentage viability =  (Sample absorbance)   x 100 

   (Positive control absorbance)  

 

2.5 Measurement of inhibition of nitric oxide (NO) 

production in LPS-stimulated RAW 264.7 cells. 

          Nitric oxide (NO) released from RAW 264.7 cells was 

assessed using the Griess assay (Promega) as previously described 

by Lim et al. (2018). RAW 264.7 cells were stimulated with 3 µl 

of lipopolysaccharide (LPS: Escherichia coli, serotype 011: B4, 

Sigma), and cells were seeded in 96- well culture plate at a density 

of 5 x 104 cells/well. The cells were incubated for 24 h under a 

humidified atmosphere of 5% CO2 before treatment with various 

concentrations of plant extract (10, 50, 100, 250, 500, 1000 µg/ml 

respectively). This was done in triplicates and repeated three times 

and further incubated for 24 h under a humidified atmosphere of 

5% CO2 before the addition of 20 µl Griess reagent. After the 

incubation period, 50 µl of supernatant from the test culture was 

mixed with 50 µl of Griess reagent [1% sulfanilamide, 0.1% N-

1(1-naphtyl)-ethylenediamine diehydrochloride, 2.5% phosphoric 

acid] followed by incubation for 10 minutes at room temperature. 

The optical density at 540 nm was measured with a microplate 

reader (BioTek). The results were expressed as inhibition of NO 

production compared to the control (LPS) using the equation 

below. 

 

Percentage NO inhibition =  (Sample absorbance)   x 100 

    (Positive LPS Control 

absorbance)  
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III. STATISTICAL ANALYSIS 

          All data were expressed as mean and standard deviation 

using MS Excel 2013 and ANOVA GraphPad Prism 5. Two-way 

repeated-measures analysis of variance (ANOVA), followed by 

Bonferroni posthoc test was used to analyse the data. Values were 

considered to be significantly different from the control if p < 

0.0001. 

  

IV. RESULTS 

4.1 Alamar Blue cell viability 
          The LC50 (µg/ml) was determined after treating the cells 

with plant extracts (10 – 1000 µg/ml) for 24 h (Table 2). The plant 

extracts exhibited LC50 value of <1000 µg/ml for all plant extracts 

against  C2C12 cells. Interestingly, the plant extracts exhibited a 

different LC50 value of >1000 µg/ml for RAW264.7 cells. Plant 

extracts demonstrated cytotoxicity effects in higher concentrations 

for only C2C12 cells (Fig 1) and no cytotoxicity effect was 

observed for RAW264.7 cells (Fig 2). The untreated cells were 

used to establish significant difference against samples and it was 

observed, (F(50, 198) = 41.80, p<0.0001; two-way ANOVA) for 

C2C12 and RAW264.7 cells were (F(50, 198) = 99.02, p<0.0001; 

two-way ANOVA) (Fig 1 and Fig 2). A dose-response was 

observed whereby a decrease of cell viability with the increase of 

concentration was noted. The plant extracts were compared with 

the positive control (H2O2) and a significant difference was 

observed, (F(50, 198) = 41.80, p <0.0001). In addition to this, 

untreated cells were compared with all plant extracts in all 

concentrations, and all plant extracts shown significant difference 

(F (50, 198) = 41.80, p <0.0001); except Erythrina lysistemon (L) 

was not significantly different with untreated cells at 10 µg/ml.  

 

Table 2: The lethal concentration (LC50)  in µg/ml and R2 of 

Alamar Blue cell viability after treating with C2C12 cells, 

and RAW 264.7 cells with plant extracts (10 – 1000 µg/ml). 

 

Plant species Part

s 

Cells 

C2C12 RAW264.7 

LC50 

(µg/ml) 

R2 LC50 

(µg/ml) 

R2 

Euclea 

crispa  

Leaf   566.50

2 

0.916

7 

2276.46

6 

0.858

1 

Euclea 

natalensis  

Leaf  454.497 0.917

2 

 3814.95

4 

0.874

2 

Schkuhria 

pinnata 

Leaf 206.079 0.979

7 

2458.68

1 

0.953

8 

Ziziphus 

mucronata  

Leaf 150.210 0.942

0 

 1491.55

5 

0.978

0 

Ziziphus 

mucronata  

Fruit

s 

251.699 0.953

4 

2582.65

6 

0.945

6 

Lippia 

pinnata  

Leaf 185.906 0.974

4 

2477.17

6 

0.930

2 

Vernonia 

oligocephala  

Leaf  192.52

4 

0.970

9 

210.502 0.916

7 

Clerodendru

m myricoides  

Leaf 508.834 0.950

3 

636.916 0.916

7 

Erythrina 

lysistemon  

Leaf 773.427 0.964

3 

1213.32

7 

0.921

5 

H2O2   4.382  360.604  
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Figure 1: Cell viability was evaluated with the Alamar Blue assay. C2C12 cells were treated with various plant extracts (10 – 1000 

µg/ml) for 24 h. The data are presented as mean ± S.D of triplicates experiments with similar results. (Significant treatment effect, F(50, 

198) = 41.80, p<0.0001; two-way ANOVA). * There is a significantly different at 10, 50, and 100 ug/ml for most plant extracts (p < 

0.0001, Bonferroni posthoc test), except Euclea natalensis at 10 µg/ml. *** H2O2 differ from untreated cells (p < 0.0001, Bonferroni 

posthoc test). 
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Figure 2: Cell viability was evaluated with the Alamar Blue assay. RAW 264.7 macrophages were treated with various plant extracts 

(10 – 1000 µg/ml) for 24 h. The data are presented as mean ± S.D of triplicate experiments with similar results. (Significant treatment 

effect, F(50, 198) = 99.02, p<0.0001; two-way ANOVA). * All plant extracts significantly different from untreated cells at all 

concentrations (p < 0.0001, Bonferroni posttest). *** Significant difference between H2O2 differ from untreated cells (p < 0.0001, 

Bonferroni posttest). 
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6.1 Crystal violet cell viability 

          The LC50 (µg/ml) was obtained after treating the cells with 

plant extracts (10 – 1000 µg/ml) after 24 h (Table 3). The crystal 

violet cell viability assay was used to complement the Alamar 

Blue cell viability assay. The cytotoxicity was observed in all plant 

extracts in higher concentrations with LC50 values >700 µg/ml 

against C2C12 cells (Fig 3). Similarly, no cytotoxicity was 

observed for plant extracts against RAW264.7 cells (Fig 4) with 

LC50 values <800 µg/ml in all plant extracts.  A dose-response was 

observed whereby a decrease of cell viability with the increase of 

concentration and cytotoxicity effect was observed in higher 

concentrations against C2C12 cells (Fig 3). None of the plant 

extracts demonstrated cytotoxicity effects in all plant extracts 

tested against  RAW 264.7 cells (Fig 4). The untreated cells were 

used to establish significant difference against samples and was 

observed, (F(50, 198) = 25.82, p<0.0001; two-way ANOVA) for 

C2C12 and RAW  264.7 was (F(50, 198) = 99.21; p<0.0001; two-

way ANOVA). A dose-response was observed whereby a decrease 

of cell viability with the increase of concentration was noted.  

  

 

Table 3: The lethal concentration (LC50) in µg/ml and R2 of crystal violet cell viability after treating C2C12 and RAW 264.7 cells with 

plant extracts (10 – 1000 µg/ml). 

 

Plant species Parts Cells 

C2C12 RAW264.7 

LC50 (µg/ml) R2 LC50 (µg/ml) R2 

Euclea crispa  Leaf 416.535 0.8756 764.374 0.8936 

Euclea natalensis  Leaf 649.733 0.9557 844.167 0.9654 

Schkuhria pinnata  Leaf 145.619 0.9803 314.539 0.9234 

Ziziphus mucronata Leaf 133.374 0.9439 448.896 0.9187 

Ziziphus mucronata  Fruits 164.421 0.9654 775.017 0.8732 

Lippia pinnata  Leaf  410.436 0.9585 2115.634 0.9233 

Vernonia oligocephala  Leaf 211.676 0.9453 2754.673 0.8878 

Clerodendrum myricoides  Leaf 537.150 0.9726 1545.962 0.9598 

Erythrina lysistemon  Leaf 591.764 0.9787  866.625 0.9148 

H2O2  4.382  435.076  
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Figure 3: Cell viability was evaluated with the crystal violet assay. C2C12 cells were treated with various plant extracts (10 – 1000 

µg/ml) for 24 h. The data are presented as mean ± S.D of triplicates results. (Significant treatment effect, F(50, 198) = 25.82, p<0.0001; 

two-way ANOVA). * All plant extracts significantly different from untreated cells at all concentrations (p < 0.0001, Bonferroni 

posttest), except Euclea natalensis, Lippia javanica, Clerodebdrum myricoides, and Erythrina lysistemon at 10 µg/ml. *** Significant 

difference between H2O2 and all concentrations of plant extracts (p < 0.0001, Bonferroni posttest). 
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Figure 4: Cell viability was evaluated with the crystal violet assay. RAW 264.7 cells were treated with various plant extracts (10 – 

1000 µg/ml) for 24 h. The data are presented as mean ± S.D of triplicate results. (Significant treatment effect, F(50, 198) = 99.21, 

p<0.0001; two-way ANOVA). * All plant extracts significantly different from untreated cells at all concentrations (p < 0.0001, 

Bonferroni posttest). *** Significant difference between H2O2 and all concentrations of plant extracts (p < 0.0001, Bonferroni 

posttest). 

 

6.2 Inhibition of nitric oxide (NO) production in LPS-stimulated RAW 264.7 cells. 

          The concentration inµg/ml at which 50% inhibition of NO production was achieved in inhibition concentration (IC50) was obtained 

after treating RAW 264.7 cells with plant extracts (10 – 1000 µg/ml) for 24 h (Table 4). All plant extracts exhibited IC50 values >1000 

µg/ml, except for Schkuhria pinnata, Ziziphus mucronata (fruits), Lippia pinnata, Clerodendrum myricoides, and Erythrina lysistemon. 

The anti-inflammatory effect of plant extracts was evaluated after RAW 264.7 cells were stimulated with LPS to produce NO (Fig 5). 

Plant extracts exhibited various degrees of inhibition of NO production in a dose-dependent manner. Interestingly, the following plant 

extracts demonstrated a degree of NO inhibition effects. Euclea crispa (17%- 25%), and Eucela natalensis (4% - 23%) caused 50% 

inhibition of NO production at 100, 250, and 500 µg/ml. Similar effects were observed for  Ziziphus mucronanta (L) (3% - 25%), and 

Zisiphus mucronota (fruits) (3% - 26%) at 100, and 250 µg/ml, respectively. In addition to this, five other plant extracts exhibited a 

good inhibition of NO production at higher concentrations ( 250 – 1000 µg/ml), these were Clerondendrum myricoides (35% - 89%), 

Lippia javanica (26% - 77%), Erythrina lysistemon (23% - 76%), Schkuhria pinnata (27% - 65%), and Vernonia oligocephala (16% - 

58%).  

 

Table 4: The concentration of plant extracts that caused 50% inhibition of NO production (IC50) in LPS-stimulated RAW 264.7 cells. 

Plant species Parts IC50 (µg/ml) R2  

Euclea crispa  Leaf 1242.366 0.9878 

Euclea natalensis  Leaf 1588.573 0.9533 

Schkuhria pinnata  Leaf 348.859 0.9484 

Ziziphus mucronata  Leaf 11949.000 0.9612 

Ziziphus mucronata Fruits 499.600 0.9371 

Lippia pinnata  Leaf 177.902 0.9487 
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Vernonia oligocephala  Leaf 2634.965 0.9483 

Clerodendrum myricoides  Leaf 707.335 0.9858 

Erythrina lysistemon  Leaf 264.287 0.9506 
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Figure 5: The effect of nine plant extracts on the production of NO in LPS-stimulated RAW 264.7 cells. Cells were treated with 

various plant extracts (10 – 1000 µg/ml) and stimulated with LPS (3 µl) for 24h. NO production was measured in the cultured cell 

supernatant by Griess reagent. The results are expressed in percentage inhibition of NO production. The data are presented as mean ± 

S.D of triplicates results. (Significant treatment effect, F(45, 180) = 50. 57, p<0.0001; two-way ANOVA). * All plant extracts 

significantly different from untreated cells at all concentrations (p < 0.0001, Bonferroni posttest), except Euclea crispa at 500 and 

1000 µg/ml,  Euclea natalensis at 100, 250, and 500 µg/ml, and Ziziphus mucronata (L) and Ziziphus mucronata (F) at 100 µg/ml, and 

250 µg/ml the significant difference between control, and all concentrations of plant extracts (p < 0.0001, Bonferroni posttest). 
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V. DISCUSSION 

          The purpose of this study was to evaluate the cytotoxicity 

and anti-inflammatory effects of Euclea crispa (leaf), Eulea 

natalensis (leaf), Schkuhria pinnata (leaf), Ziziphus mucronata 

(leaf), Ziziphus mucronata (fruits), Lippia javanica (leaf), 

Vernonia oligocephala (leaf), Clerodendrum myricoides (leaf), 

and Erythrina lysistemon (leaf) against C2C12 cells, and RAW 

264.7 cells (Fig 1 to Fig 4). The cytotoxicity effect was observed 

in higher concentrations for all plant extracts against C2C12 cells, 

and exhibited LC50 value of <1000 µg/ml. In contracts, no 

cytotoxicity was observed in all plant extracts against RAW 264.7 

cells, and LC50 value of > 1000 µg/ml. All plant extracts 

demonstrated some degree of anti-inflammatory effect (Fig 5). 

However, five plant extracts exhibited marked anti-inflammatory 

activities. These plants  Clerondendrum myricoides (35% - 89%), 

Lippia javanica (26% - 77%), Erythrina lysistemon (23% - 76%), 

Schkuhria pinnata (27% - 65%), and Vernonia oligocephala (16% 

- 58%).  

          The findings of this study have shown that all plant extracts 

exhibited a decrease in cell viability against of  C2C12 cells, and 

this was observed only at the highest concentration of  1000 µg/ml. 

The results can be interpreted that these plant extracts only shown 

a decrease in cell viability at the highest concentration, but it does 

not mean that they are toxic to the cells.  None of the plant extracts 

exhibited cytotoxicity effects against RAW 264 cells in all 

concentrations used. The cell viability was observed to have a 

dose-response where cell viability decreases with an increase in 

concentration. Essentially, Alamar Blue cell viability assay was 

noticeable to agree with crystal violet cell viability assay. Seven 

plant extracts did not show any cytotoxicity effects even in the 

high concentrations (1000 µg/ml) against RAW 264.7 cells.  

          The results of this study were noticed to be least toxic when 

compared with other researchers. Euclea crispa was observed with 

LC50 value of 566.502 µg/ml in this study. In other studies, the 

toxicity of Euclea crispa was observed against breast cancer cells 

in Combretum molle (Rademana., et al 2017). The IC50 value of  

Euclea crispa extract was reported as low as  45.7 μg/ml and as 

high as 167.2 μg/ml. The cytotoxicity of Euclea natalensins was 

observed in higher concentrations with LC50 value of 454.497 

µg/ml. Similarly, cytotoxicity was reported on Euclea natalensis 

in another study where plant extracts were treated with Chang liver 

cells was reported cytotoxicity as low as 131.3 µg/ml and as high 

as 108.9 µg/ml (Ojewole, 2004). The cytotoxicity of Schkuhria 

pinnata with LC50 value of 206.079  µg/ml against C2C12 cells 

and no toxicity was observed against RAW 264.7 cells with LC50 

value of 2458.681 µg/ml.  In contracts,  Kudumela., et al  (2018) 

described S. pinnata as most toxic in plant extracts against  Vero 

cells using MTT assay with LC50 <25.0 µg/ml. Furthermore, 

studies are required to confirm the toxicity of S. pinnata, hence 

both methods used in both occasions are sensitive enough to detect 

cytotoxicity on plant extracts in cells (Hamid et al., 2004), since 

no agreement on the outcomes in both studies.  

          In the present study, Ziziphus mucronata did not show any 

cytotoxicity effects with LC50 values of 2582.656  µg/ml against 

RAW 264.7 cells, however, it was toxic against C2C12 cells with 

LC50 value of 150.210 µg/ml. Previous studies have reported 

cytotoxicity of Ziziphus mucronata with LC50 value ranged from 

0.10 µg/ml to 0.22 µg/ml against Bovine dermis and Vero cells 

(Mongalo et al., 2018). In other studies, no cytotoxicity was 

reported for  Z. mucronata in RAW 264.7 cells with LC50 value as 

low as >50 µg/ml. Furthermore, selective cytotoxicity was 

reported for Z. mucronata against U937 cancer to be >500 µg/ml 

(Sigidi et al., 2016). In the present study,  cytotoxicity was 

observed for Lippia javanica with LC50 values value of 185.906 

µg/ml against C2C12 cells, and interesting no cytotoxicity was 

observed against RAW 264.7 cells with LC50 value of 2477.176 

µg/ml. Makhafola et al., (2019) confirmed our findings of  L. 

javanica on liver cells with reported LC50 value >1000 µg/ml, of 

which is in agreement with RAW 2643.7 cells. The cytotoxicity 

effects were observed for Vernonia oligocephala against both cells 

with LC50 value  <250 µg/ml. Furthermore, nothing has been 

reported in the literature on V. oligocephala cytotoxicity. The 

cytotoxicity effects were observed for Clerodendrum myricoides 

against both cells LC50 values <650 µg/ml. In other studies, 

reported C. myricoides cytotoxicity of  IC50 value below 1 µg/ml 

against breast cancer cells (Tuasha et al., 2019). In contracts to the 

present study, Kamanja et al., (2018), reported cytotoxicity levels 

showing high LC50 <1000 µg/ml in chloroform extracts and lower 

LC50 (>1000 µg/ml) in methanol extracts. Essentially, the toxicity 

of this plant depends on the solvent used, however, it has been 

noticeable to be safe for use in traditional medicine space 

(Kamanja et al., 2018). No cytotoxicity was observed for  

Erythrina lysistemon with noticeable LC50 values ranged from 

773.427  µg/ml to 1213.327 µg/ml. In other studies,  cytotoxicity 

was reported for E. lysistemon with IC50 value below 100 µg/ml 

using MTT against C3A human liver cells (Mukandiwa et al., 

2012). This plant extract has been observed to have contradiction 

results and further animal studies can validate its toxicity, which 

will confirm its medicinal use. 

          In addition to this, the ability of plant extracts to inhibit NO 

production by RAW 264.7 cells – stimulated with LPS was 

assessed (Fig 5). All plant extracts exhibited a degree of NO 

inhibition effects against all concentrations used. Essentially, 

inhibition of NO production was observed for  Euclea  crispa at 

500 and 1000 µg/ml with IC50 value of 1242.366 µg/ml,  Euclea 

natalensis at 100, 250, and 500 µg/ml with  IC50 value of 1588.573 

µg/ml, Ziziphus mucronata (L) with IC50 value of 11949.000 

µg/ml, and Ziziphus mucronata (F) at 100 µg/ml, and 250 µg/ml 

with IC50 value of 499.600 µg/ml. Furthermore, Clerondendrum 

myricoides, Lippia javanica, Erythrina lysistemon, Schkuhria 

pinnata, and Vernonia oligocephala were observed to inhibit NO 

production at higher concentrations (100 – 1000 µg/ml) LPS 

induced RAW 264.7 cells. The IC50 values ranged from 707,335, 

177.902, 264.287, 348.859, and 2634.965 µg/ml, resepectively 

against RAW 264.7 cells.  

          Interestingly, the inhibition NO production was observed 

for Eucela crispa which ranged from 17 to 25% and more 

prominent in higher concentrations (100, 250, and 500 µg/ml), and 

IC50 value was noted to be 124.366 µg/ml. Although, no study in 

the literature to substantiate these findings, the results validate the 

use of this plant in traditional medicinal practice. The uses 

includes treatment stomach disorders, measles, coughs, 

constipation, remedy for diabetes,  and also prevents rheumatisms 

and epilepsy (Raimondo et al., 2009; Deutschländer et al., (2009). 

Similarly, Euclea natalensis was observed to have a similar 

inhibition effect as  E.crispa. The NO inhibition ranged from 4% 

to 23% which was more effective in higher concentrations (100, 

250, and 500 µg/ml), and IC50 value of 1588.573 µg/ml was 
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observed. No other studies have been reported for inhibition of NO 

production by E. natalensis. These study results validate 

E.natalensis for conventional medicinal applications. This plant 

has been used for snakebite cure, hypertension, vomiting, measles, 

roundworms, stomach problems, toothache, venereal diseases, and 

injuries  (Maroyi, 2017). 

          Schkuhria pinnata was also observed to be effective at 

higher concentrations with inhibition of NO production from 27% 

to 65% at 100 to 1000 µg/ml with  IC50 value of 348.859 µg/ml. 

In another study, a similar pattern was reported whereby inhibition 

was more effective in higher concentrations, which ranged from 

64% to 98%  respectively (Kudumela et al., 2018). A good 

inhibition of NO production was observed for Ziziphus mucronata 

which ranged from 3% to 26% with IC50 value of 11949.000 

µg/ml. In contracts, Z. mucronata the inhibition of NO production  

was reported at 150% at IC50 value of 50 µg/ml  (Sigidi et al., 

2016). 

          The inhibition of NO production for Lippia javanica was 

also observed to ranged from 26% to 77% with IC50 value 

measured at 177.902 µg/ml. Dzoyem and Eloff, (2014) reported 

on the inhibition of NO production was of L. javanica which was 

reported at 97% for 25 µg/ml with IC50 value of 18 µg/ml. The 

results validate the use of L. javanica in traditional medicine uses 

such as herbal tea and ethnomedicinal applications for (in 

descending order of importance) colds, cough, fever or malaria, 

wounds, repelling mosquitos, diarrhea, chest pains, bronchitis, and 

asthma (Maroyi, 2017).  

          Essentially, NO inhibition was observed for Vernonia 

oligocephala to be effective in higher concentrations, and ranged 

from 26% to 58% and IC50 value noticeable to be 2634.965 µg/ml. 

No other studies have been found to substantiate these finding and 

to the best of our knowledge, these findings complement the use 

of this plant in traditional medicine practice. The medicinal use 

includes treatment of abdominal pain, colic, and other complaints 

as well as to drive away hailstorms. In addition to this, used as a 

remedy to treat mild forms of diabetes (Amusan et al., 2017). The 

inhibition of NO production ranged from 35% to 89% for  

Clerodendrum myricoides was only observed in higher 

concentrations (250 – 1000 µg/ml) with IC50 value of 707.335 

µg/ml. Similarly, inhibition of NO production ranged from 23% 

to 76% for Erythrina lysistemon was only prominent at higher 

concentrations (250 – 1000 µg/ml) with IC50 value of 264.287 

µg/ml. 

          The anti-inflammatory effects may be associated with 

antioxidant properties. Interestingly, these plant extracts exhibited 

ROS inhibition activity in high concentrations. It is imperative to 

further evaluate anti-inflammatory efficacy in vivo as to 

substantiate these findings and to ensure that is safe for human use. 

Inflammation has been implicated to be associated with the 

pathogenesis of conditions such as infections, arthritis, type 2 

diabetes mellitus, obesity and cancer (Johnson et al., 2012; 

Maconi et al., 2014). Non-steroidal anti-inflammatory drugs 

(NSAIDs) are commonly prescribed for pain and inflammation 

conditions (Yuan et al., 2006). Unfortunately, NSAIDs have been 

reported to be associated with adverse side effects such as 

gastrointestinal bleeding and suppressed the function of the 

immune system (Hougee, 2008). They have been increased 

research on the use of natural-source concerning anti-

inflammatory properties because it has been reported to have 

fewer side effects as opposed to NSAIDs (Maroon et al., 2010; 

Pelkonen et al., 2014; Nondo et al., 2015). Medicinal plants 

consist of major natural bioactive compounds that attribute to 

scavenging ROS such as antioxidants (Singh., et al 2016; Engwa, 

2018). In this study, it can be seen that plant extracts possess 

protective effects on cells. The results support the uses of these 

medicinal plants in African traditional, complementary and 

alternative medicine practice (Nkala., et al 2019a). Essentially, 

four plant extracts that demonstrated promising anti-inflammatory 

effects which can be a good candidate for the treatment or 

management of inflammatory diseases. Even though all plant 

species in this study demonstrated a degree of cytotoxicity against 

C2C12 cells in higher concentrations. Similarly, these plants 

exhibited anti-inflammatory abilities, of which counteract for their 

cytotoxicity observed against C2C12. 

          The findings of the current study complement our previous 

review of the uses of selected medicinal plants by healers (Nkala 

et al., 2019a). To this date, the selected South African plants have 

been validated for minimum inhibition concentration (MIC)  and 

minimum bactericidal concentration (MBC) (Nkala et al., 2019b), 

and most importantly, they have been recently confirmed for being 

none cytotoxicity against RAW 264.7 cells, however, toxicity was 

observed against C2C12 in higher concentrations. Furthermore, 

they have been observed to possess anti-inflammatory potential.  

 

VI. CONCLUSION 

          None of the selected South African plants demonstrated 

cytotoxicity effects in RAW 264.7 cells. The observed 

cytotoxicity effects were against C2C12 cells in higher 

concentrations. Importantly, this will need further validation in 

animal studies to confirm these findings.  Furthermore, the results 

demonstrated these selected South African plants exhibited a 

degree of anti-inflammatory activity in LPS-induced RAW 264.7 

cells. Therefore, the findings suggest that Clerondendrum 

myricoides, Lippia javanica, Erythrina lysistemon, Schkuhria 

pinnata, and Vernonia oligocephala can be a promising 

therapeutic agent for inflammatory diseases. Further studies are 

required to evaluate these plant extracts for antioxidants and anti-

diabetic potential. 
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ABSTRACT 

INTRODUCTION: Deep vein thrombosis is formation of thrombus which often attacks deep veins, especially lower extremities. 

VTE itself has an incidence rate 1 per 1000 people and mortality rate around 60,000-100,000 per year.1,2 Patients with critical 

illness also have risk factors, in context of ICU care. Some studies write incidence of patients experiencing DVT in general ICU 

care around 8% to 40% .3 Therefore, this study aims to determine relationship between 72 hours ICU patient using mechanical 

ventilation and incidence of DVT. METHOD: This study is a prospective cohort analytic study to see relationship between 72 

hours ICU treatment using mechanical ventilation with incidence of DVT in ICU patients at H. Adam Malik General Hospital 

Medan during August-September 2019. Inclusion criteria were patients aged 18-65 years and patients who using mechanical 

ventilation after 72 hours treatment at ICU. RESULT: Study was followed by 39 samples treated at ICU Haji Adam Malik 

Hospital Medan. It was found that proportion of male sample was 22 people (56.4%), most age group was 48-62 years as many as 

15 people (38.5%), all samples did not experience DVT on first day care, found 10 sample (25.6%) who had DVT on the 72-hour 

treatment (p <0.001). Then results of analysis between a two variables have a significant relationship, (p value <0.05; CI: 95%). 

DISCUSSION: In this study, number of men tends to be more than women. There are no definitive theories regarding sex 

population associated with ICU care. The results of study of the 72-hour DVT incidence were also further strengthened by the 

results of analysis relationship between two variables of the DVT incidence and the ICU treatment for 72 hours. CONCLUSION: 

There is an association between 72 hours ICU care using mechanical ventilation with incidence of DVT in this study. (p value: 

0,001, pvalue <0,005). 

Keyword: Deep Vein Thrombosis, Intensive Care Unit, Mechanical Ventilation 

 

INTRODUCTION 

Deep vein thrombosis or DVT is a formation of a thrombus or blood clot which generally attacks deep veins especially lower 

extremities (such as veins in the calf, femoral and popliteal) or deep veins in the pelvic region. Generally,  this diagnosis is 

combined in VTE (venous thromboembolism). VTE itself has an incidence rate 1 per 1000 people and a mortality rate around 

60,000-100,000 per year.1,2 Patients with critical illness also have risk factors, in the context of ICU care. Variable risk factors 

make this condition very complex. The development  increased by presence of age factors, orthopedic operative measures, 

trauma, cancer to immobility factors. Pregnancy, hormonal therapy, obesity and several other hypercoagulable conditions are risk 

factors for DVT 

Patients with critical illness also have risk factors, in context of ICU care. Some studies write incidence of patients experiencing 

DVT in general ICU care around 8% to 40%. Observative research conducted by Miri Mohammad et al in Iran in 1387 ICU care 

patients showed that ICU length of stay was an independent factor for the occurrence of DVT (p <0.01).3.4 Prophylaxis was 

needed for DVT cases in ICU care. The most widely used therapy is anticoagulant. LMWH, and unfractionated heparin also 

vitamin K antagonists have been used as therapeutic option.4 Maria Bodi dan Adriano Peris, 2016,40 conducted an observational 
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study to find prevalence and incidence of DVT in ICU patients with a 72-hour incidence rate of around 11% and decreased when 

given thromboprophylaxis to 4%. Study, which involved postoperative patients and treated in post-operative ICU, showed DVT 

resolution within 72 hours, and only a small proportion ascended to more proximal veins. 

Based on the background, aim of this study was to determine the relationship between 72 hour ICU patient care using mechanical 

ventilation and incidence of DVT. 

 

METHODS 

The study was conducted after passing ethical clearance from the ethical research committee Faculty of Medicine, University of 

North Sumatra / RSUP HAM. This study is a prospective cohort analytic study to see relationship between 72 hours ICU care 

using mechanical ventilation and incidence of DVT. The study was conducted at RSUP H. Adam Malik Medan in August - 

September 2019. The inculsion criteria were patients aged 18-65 years and patients who used mechanical ventilation after 72 

hours treatment at ICU. Exclusion criteria were families of patients who were not willing to be sampled, patients who had a 

history of DVT, patients who had a history of using anti-coagulant drugs, and patients who underwent surgery on lower limbs. 

With drop-out criteria, are patient declared dead, and observed patient withdraws from the study / withdrawal of informed 

consent. Enrolled research samples using consecutive sampling method. The study was conducted after explaining to patient's 

family about purpose, manner and benefits of this examination and subsequently in the patient's family who will be the sample 

first signed an informed consent. Basic data was recorded by researchers in the ICU room at H. Adam Malik General Hospital 

Medan such as name, gender, place / date of birth, address, telephone number and occupation. 

 

RESULTS 

This study was followed by 39 samples of patients treated at ICU Haji Adam Malik Hospital Medan. The distribution of sample 

characteristics explained including,  gender, age, DVT images on treatment days 1, 2 and 3 in ICU. Furthermore, the results of the 

analysis of two variables are occurence of DVT with length of stay in the ICU. It was found that proportion of samples that male 

were 22 people (56.4%) and female 17 people (43.6%). It was found that age group most commonly found in 48-62 years old by 

15 people (38.5%) and the smallest age group was > 62 years by 7 people (7.9%) (Table 1).  

Table 1. Characteristic of sample 

 Characteristic 

N Percentage (%) P value 

Sex   

0,032+        Male 22 56,4 

       Female 17 43,6 

   

Age (years)   

0,046+ 

       18-32 8 20,5 

       33-47 9 23,1 

       48-72 15 38,5 

          >62 7 17,9 

   

DVT Events   

0,001* 
       Day 1 0 0 

       Day 2 0 0 

       Day 3 10 25,6 
+ Kolmogorov-Smirnov, *Friedman test 

 

In this study there were no DVT positive patients on the first day, in other words the entire sample of 39 people did not 

experience DVT on the first day of care. Of 39 samples examined on the second day no samples were found with DVT. In other 

words, negative results were also found in all samples of 39 people (100%). From this study found positive DVT patients based 

on the results of Doppler ultrasound examination. From table, it can be found that positive patients have DVT in 72 hours in ICU 
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in 10 people (25.6%) and negative results in DVT are 29 people (74.4%). Non-parametric data in this study were analyzed using 

the Friedmann test. In  above analysis the asymp sig value (p value) is 0.001. Then the results of the analysis are two variables 

have a significant relationship, (p value <0.05; CI: 95%). 

 

DISCUSSION 

In this study, number of men tends to be more than women. Basically there are no definitive theories about association between 

gender and ICU care. Research conducted by Larson Emma, et al.6 in Scandinavian assumes that patient with critical illness who 

must be treated in intensive care units based on the severity of  disease, depends on comorbidity and not on age, socio-economic 

or gender. However, in contrast research conducted by Valentine et al, in Austria show that men are greater count in ICU care 

compared to women, as measured by disease severity level, in addition it also supported by studies conducted in Sweden that 60% 

of ICUs are filled by male patients. It was seen that women have more progressive reaction both to the administration of aspirin 

and others, thereby reducing the need for ICU care. 

Based on age, this research found that most common age was 48-62 years old. This age group was found as many as 15 people 

(38.5%) of total sample. This study is also consistent with study conducted by Garland et al. 7 that age is a dependent factor on 

ICU care. In this study, average age of the population was 64.5 ± 16.4 years. This research shows same results in this study. Age 

is an unmodified factor that greatly affects patient's health and cure rates for an illness. Theoretically, age will increase morbidity 

and severity of a disease, because some organs with important functions decrease it function. 

On DVT examination, negative results were found on the first and second days. On the third day DVT was found in 10 of  39 

samples studied. The same study was also carried out by Boddi Marie et al.5 where in the first 48 hours of patient care in ICU 

there is no DVT was found. Positive results and incidence of DVT was found on third day or 72 hours after ICU treatment. Based 

on gender,  DVT in this study found 60% in men, more found in men compared to women. This study was also similarly found in 

studies conducted by Roach et al.8 Men have a greater risk for experiencing DVT than women. 

The results of the study that 72-hour DVT incidence were also further strengthened by analysis results of relationship between 

two variables, which is DVT incidence and 72 hours ICU care. Some studies wrote incidence or prevalence of DVT events cannot 

be calculated just by using scoring. Examination of risk factors for DVT must also taken into account, not only in thrombophilic 

profile of each patient who entering ICU, with different medical, surgical and patient measures. Even in several studies, although 

some tombophylaxis was given, a significant incidence of DVT was still found. This condition is also caused by each 

thrombophylaxis having a various threshold that is very difficult to detect compared to several doses of anticoagulants. 

 

CONCLUSION 

There was an association between 72 hours ICU patients who used mechanical ventilation with incidence of DVT in this study. (p 

value: 0,001, pvalue <0,005). 

 

REFERENCES 

 

1. Kesieme Emeka, Kesieme Chineye, Jebbin Nje, et al. Deep vein thrombosis: a clinical review. Journal of Blood Medicine. 

2011;(2): 56-59p 

2. Stone Jonathan, Hangge Patrick, Albawi Hassan, et al. Deep vein thrombosis: pathogenesis, diagnosis, and medical 

management. Cardiovaskular Diagnosis and Therapy. 2007; 7(3): 276-284p 

4. Malato Alessandra, Dentali Francesco, Siragusa Sergio, et al. The impact of deep vein thrombosis in critically ill patients:  

a meta-analysis of major clinical outcomes. Blood Transfus 2015; 13: 559-568p 

5. Miri Muhammad, Goharani Reza, Sistanizad Mohammad. Deep Vein Thrombosis among Intensive Care Unit Patients; an 

Epidemiologic Study. Emergency Open Research. 2017; 5 (1):13p 

6. Boddi Maria, Peris Andriano. Deep Vein Thrombosis in Intensive Care. Springer. 2016: p 1-15 

7. Larsson et al. Scandinavian Journal of Trauma, Resuscitation and Emergency Medicine. 2015: (23); 108-115 

8. Garland et al. Epidemiology of critically ill patients in intensive care units: a population-based observational study. 

Critical Care. 2013: 17(212); 1-7p 

9. Roach REJ et al. Differential risks in men and women for first and recurrent venous thrombosis: the role of genes and 

environment. Journal of Thrombosis and Haemostasis. 2014: 12; 1593-1600p 

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9831
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 2, February 2020             224 

ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9831    www.ijsrp.org 

 

AUTHORS 

 

First Author -- Okky Hudaya, Post graduate of Anaesthesiology and Intensive Therapy, Faculty of Medicine, Universitas 

Sumatera Utara, Medan, Indonesia, okkyhudaya@gmail.com 

Second Author--Akhyar Hamonangan Nasution, Anaesthesiology and Intensive Therapy, Faculty of Medicine, Universitas 

Sumatera Utara, Medan, Indonesia, ahn14112019@gmail.com 

Third Author  -- Asmin Lubis, Anaesthesiology and Intensive Therapy, Faculty of Medicine, Universitas Sumatera 

Utara,Medan, Indonesia 

 

Correspondence Author -- Okky Hudaya, okkyhudaya@gmail.com, +62 811-6040-937 

 

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9831
http://ijsrp.org/
mailto:okkyhudaya@gmail.com
mailto:ahn14112019@gmail.com
mailto:okkyhudaya@gmail.com


International Journal of Scientific and Research Publications, Volume 10, Issue 2, February 2020              225 

ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9832    www.ijsrp.org 

Assessment Perceptions and Practices in the English 

Department at Kabul University 
 

Yar Mohamad Bahrami 

English Department, Kabul University  
 

DOI: 10.29322/IJSRP.10.02.2020.p9832 

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9832  

Abstract- This study investigated how instructors and students in the English Department at Kabul University 

perceive assessment and how it is practiced or used by the instructors. It was found out that assessment is an 

important factor in the teaching and learning of a language and it is perceived so by both instructors and 

students in the mentioned department. In addition, result of the study indicates that instructors are aware of the 

value of formative assessment and the students want their instructors to assess their progress and success using 

authentic or formative assessment.     

 

Key words: perception, formative assessment, summative assessment, objective items 

 

I. INTRODUCTION 

Assessment is an important concept and some people think of testing and assessing to be the same or be 

synonymous terms, but they are not because assessment is an ongoing process which includes a much broader 

area. For instance, whenever a student answers a question, gives a comment, or tries out a new word or 

structure, the teacher subconsciously makes an assessment of his performance (Brown, 2004). Therefore, all 

works of students (from small pieces of writing to long pieces like an essay) may be assessed in different ways 

including assessment by the students themselves, assessment by the teacher, and possibly assessment by other 

students. Therefore, “a good teacher never ceases to assess students, whether those assessments are incidental or 

intended” (Brown, 2004, p.4).  
 

 

It is worth mentioning that a test or an exam is not an assessment itself, but a test or an exam is a sub set or a 

part of assessment and it refers to one particular form of assessment (Leung & Lewkowcz, 2006, p. 212).  Thus, 

it should be noted that teaching, assessment and testing are interrelated and each one has its own role and 

influence in the learning of a language.   

 

Purpose of the Study 

In recent years, assessment in higher education has been the focus of increasing research and attention because 

it is considered an important part of a language teaching and learning.  For this purpose, assessment can take 

different forms and can be used in a variety of ways such as to test and certify achievement, to determine the 

appropriate path for students to take through a differentiated curriculum, to identify specific areas of difficulty 

or strength for a given student (Brown, 2004). Taking these into account, this study aims to investigate the 

nature of assessment and perceived by the teachers and the students in the Department of English at Kabul 

University. It is also the goal of the study to investigate instructors’ and students’ beliefs and perceptions about 
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effective assessment through achieving the following objective: to examine teachers’ and students’ perception 

and awareness of assessment.  

To accomplish the goal of the study, the following research questions are posed: 

1. What is an effective assessment?  

2. How do teachers perceive assessment? 

3. How do students perceive assessment? 

4. What role (s) does assessment have in language learning?  

 

 

 

 

 

 

 

 

2.  LITERATURE REVIEW  

Assessment  

Language assessment has become a theme which is paid considerable attention and is given a high priority by 

educators and researchers because it is regarded as an important activity during the teaching and learning 

processes. According to Wach (2012), assessment includes any process that appraises an individual’s 

knowledge, understanding, abilities or skills and it has a number functions in the process of teaching such as the 

selection of teaching approaches, evaluation of learners’ progress, achievements, strengths and weaknesses. 

Similarly, Piegzik (2005) (as cited in Wach, 2012) utters, “Assessment is equally important to the teacher and 

the learner as it contributes to the efficiency of teaching and learning” (p.82). Assessment is, therefore, 

considered as the most central issue in the contemporary language education. 

 

Furthermore, O’Connell (2010) asserts that assessment is a systematic process of collecting information about 

1) what a student knows, 2) what is he able to do, and what is he learning to do? The author adds that 

assessment information; therefore, provides foundation for decision-making and planning for instruction and 

learning.  

 

   

Assessment Practices and Perceptions  

Belief is referred to as individual personal knowledge including experience acquired through cultural 

transmission and serves as implicit theories to guide thoughts and actions (Hamzah & Wah’s, 2014). They add 

that in a more specific view the teacher’s belief was defined by Kagan (1992), Farrell and Tan (2007) as 

unconsciously held assumptions about students, classrooms, assessment and the academic material to be taught. 

On the other hand, the term classroom practice or better known as instructional practice (according to Hamzah 

& Wah’s, 2014) refers to what actually happens in the classrooms.  

 

Hamzah and Wah (2014) write that several studies have strongly suggested that the relationship of the teacher’s 

beliefs and classroom practice go hand-in-hand with equal consistency and teachers’ beliefs have been found to 

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9832
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 2, February 2020              227 

ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9832    www.ijsrp.org 

influence their intended practices in the classroom. Hamzah and Wah (2014) add that there have been much 

work done to link teachers’ beliefs to their practice, but little is known about how teachers’ belief is related to 

their environment or context.  Moreover, the mentioned authors (citing Mansour, 2007) explain that teachers’ 

belief and practice cannot be examined out of context because it is viewed to play an important role in how 

beliefs are put into practice. The mentioned scholars write that as most studies indicated that educational belief 

in general and teachers’ beliefs in particular are not “context-free”, it is very much important to include 

contextual factors which help in this regard.  

 

Studies in the field of language teaching and learning have established the influence of assessment on the 

process of a language teaching and learning. As a result of the negative consequences of current testing 

practices, researchers have restudied the purpose and value of the assessment in the teaching and learning 

processes. Due to these issues, it is pointed out that the attention should focus on the assessment as an effective 

tool to promote learning and as an integral part of teaching and learning. With this shift in the priorities and 

commitment of assessment practice, a distinction was made between summative and formative assessments 

(Hamzah & Wah, 2014).  

Considering context, it can be said that assessment might be perceived differently by students, teachers and 

even institutions in different contexts. The current classroom assessment practices of teachers in two selected 

institutions in Iran were investigated in a study and Assessment Reform Group (2003) reports that the way 

teachers perceive assessment may influence the way they teach and assess their students. A final conclusion that 

emerges from the findings of this study is that the role of assessor is probably among the most challenging roles 

the teacher performs in the contemporary foreign language classroom because it needs a considerable level of 

awareness, organizing skills, expertise so that the teacher can successfully carry out the dual roles of instructor 

and assessor.  

 

Johnston (2003) has taken another approach and writes that he has not given an exam for more than seven years 

and instead he did all of his assessment “by alternative methods including portfolios, journals, written 

assignment and so on”(p.74). According to him, portfolio assessment is one of the best techniques and it is an 

organized collection of different pieces of work by a student that is presented in lieu of a traditional 

examination. This is a type of authentic assessment which is considered more effective and useful. In this 

regard, O’malley and Valdez Pierce (1996) write that this type of authentic assessment is a purposeful 

collection of work that shows the achievement or growth of a student and teaches students the value of self-

assessment, editing and revision (p. 47).  

 

Taking these points into account, I truly believe that portfolio assessment represents a huge improvement over 

traditional forms of assessment as observed and found out in my research courses in the English Department at 

Kabul University. That is, I myself use portfolio assessment and I have observed that there is growing evidence 

that a portfolio constitutes an effective assessment tool and help students in learning and improving.  

 

Furthermore, Xioa and Carless (2013) report findings of a study in which students’ perspectives on assessment 

were reported. The students perceive, “Their [students’] focus is on achieving a satisfactory numerical score so 

that they may engage in strategic behaviors. For example, the test designers [want to have] students write for 

communicative purpose, [but] students are mainly interested in aspects of writing that would help them achieve 
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a better score and neglect the development of skills to write communicatively” (p.6). Similarly, Cohen (2001) 

acknowledges that students often perceive the test as a threat to their competence with the fear that they will not 

do well. In this regard, Cohen reports findings of Sohammy’s (1985) survey of EFL teachers and students in 

Israeli public schools in which misuses of tests were observed or found out. In this regard, Cohen (2001) 

reports, “Tests were used as punishment because no one did the homework; the tests were the only measure for 

grading; tests did not reflect what was taught and the tests were returned with lack of corrections and 

explanations” (p.515).   

 

3. METHODOLOGY  

Subjects   

The following two groups of subjects participated in the study:  (1) instructor participants, and (2) student 

participants.  

The instructor participants are seven instructors who teach in the English Language and Literature Department 

at Kabul University. Three of them are females and four of them are males. Four of them have graduate level 

(M.A.) qualification and three of them have undergraduate level (B.A.) education. Six of these participants are 

25-30 years old and one of them is 42-47 years old. They teach English in the English Department and ESP in 

sub departments in other faculties or colleges at Kabul University. Their teaching experience in the Department 

of English varies. One of them has been teaching in this department for more than 15 years; three (3) of them 

have been teaching here for five years and three (3) of them have been teaching for one year. They teach 

different levels or classes in this department. That is, some of them teach freshman and sophomore students and 

some teach junior classes. The courses they teach are linguistics, composition and listening/speaking.     
[[[ 

Another group of participants is fifty eight (58) undergraduate students in the English Language and Literature 

Department at Kabul University. They come from different parts of Afghanistan.  Thirty two of them are males 

and twenty six of them are females and their ages are between 18 and 25 years. They are students in different 

classes or levels. That is, fifteen of them are fourth year students, eleven of them are third year students, twelve 

of them are second year students and twenty of them are first year students.   
2 

Materials 
 

As the study seeks to explore on assessment practices and perceptions, the following two types of data 

collection instruments/ questionnaires were used in this study: 

Task 1 (for instructors)-Assessment Practice and Perception  

The focus of this task was as to investigate instructors’ practices and perceptions about assessment. The 

task/questionnaire contained 12 different questions on the value and use of assessment and its aim was to find 

out how and what types of the assessment the instructors use and what they know about the role of assessment.   

Task 2 (for students) - Assessment Perceptions  

This task was a more interactive one and was used to measure students’ perceptions and opinions about 

assessment. This tool was also used to investigate learners’ preferences with regard to (1) quizzes, (2) midterm 

and final examinations and (3) the reasons behind their preferences and their association with the learners’ 
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learning strategies and the learning materials they studied. This task contained 13 closed-ended or yes/no 

questions. For each question the participants were expected to choose “Yes” or “No” based on their 

perception/belief and taking the effectiveness of that type of assessment into consideration.  
 

Data Collection  

The data were collected when all research protocols for human subjects were followed in the design and 

application of the study.  That is, approval for the study was obtained and consent was obtained from the 

subjects and they were informed about the goal and general nature of the study as well as its potential. 

Participation was voluntary and all participants were given the option to withdraw from the study at any time 

they wanted. The participants were also informed that their information would be kept confidential and would 

not be disclosed to anyone without their permission and will only be used in this study. The length of time for 

completing the tasks was not limited.  

 

4. FINDINGS AND DISCUSSION   

Introduction  

In this study, assessment is used to encompass both test/exam and other assessment approaches, but testing or 

exam is used to refer to the traditional exams usually given to students as an assessment. The term exam that 

appears in this paper refers to the traditional pen and paper written exams in the form of midterm and final 

exams used as the major part of examination history at Kabul University as well as in other settings in 

Afghanistan. The results are analyzed considering assessment practices and perceptions of instructors and 

assessment beliefs/perceptions of the students. 

 

 

 

Instructors’ Perception and Practices  

 

Instructors’ assessment beliefs and practices in this task were determined in accordance with the aim of the task.  

Result of the study in this regard reveals that the participants know and are aware of the value of different forms 

of assessment other than just midterm and final exams. Eighty six percent (86 %) (N=6/7) of the respondents 

acknowledge that they have made changes in their beliefs and practices of assessment. For example, participant 

six (6) writes, “I thought assessment is exams, but later I understood that it is not and I now know different 

types of assessment”. As a result of this, the notion that changes in teachers’ beliefs precede changes in their 

assessment practices can be affirmed. It is a very positive point which indicates progress in teacher’s awareness 

of effectiveness of assessment. According to Richards et al. (n.d.), change can refer to many things such as 

“knowledge, beliefs, attitudes, understanding, self-awareness and teaching practices” (p.1). Therefore, teachers’ 

beliefs or “personal constructs” determine how they approach assessment and can affect the materials, activities 

and types of assessment the teachers choose for the classroom (Richards et al., n.d.).   So, it can be concluded 

that change in the assessment practices of these instructors is an example of positive change in their beliefs 

about assessment and its role in language learning.    
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In response to question two, 100% (N=7/7) of the participants agree that assessment does influence the way the 

students study their lessons and do their assignments. Majority of the student participants also agreed with this 

point as 91% (N=53/58) of them confirm (shown in table 2) that the classroom assessment encourages them in 

the way they study and do their assignments. This indicates that the effect of assessment on teachers teaching 

practices as well as students learning or studying is positive (Adediwura, 2012).  

 

 

No 

 

Item/Question  

Response  

Yes No 

N % N % 

1 Have you experienced any changes in the way you assess students 

before now since you have involved in teaching. 

6 86 1 14 

2 Does assessment impact the way the students’ study their lessons or 

do the assignments? 

7 100 0 0 

3 Do you think students’ grades represent what they learned? 2 29 5 71 

4 Do you think it is effective if students’ assess other students’ work?  7 100 0 0 

5 Do you think midterm and final exams are the only and effective forms 

of assessment?  

0 0 7 100 

6 Do you support this idea that instructors need to have some sort of 

background about the assessment? 

7 100 0 0 

7 Do you think the assessment helps students in learning? 7 100 0 0 

8 What do you think about alternative assessment forms such as peer 

assessment, self-assessment, portfolio, and presentation? 

7(100%)-all of them are useful 

and effective 

9 How do you assess students? 4(57 %) -alternative   

assessment 

  3(43%)-exam, quizzes 

10 Do you have any recommendations for other instructors how they 

should assess their students? 

7(100%)-the teachers need to 

use alternative forms of 

assessment 

11 As an instructor, what are some dynamics that you are accountable for, 

in terms of students’ assessment results and affairs related to the 

university? 

7(100%)-accountable,  

supportive, approachable 

12 What is your opinion if students are informed what they will be 

assessed on? 

6(86%)-it is a good idea. 

1(14%) -it is not needed. 
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Table 1: Instructors’ Perception and Practices (Task 1)  

In response to question three, 71% (N=5/7) of the participants accept that students’ grades sometimes may not 

represent what they learned, but 29% (N=2/7) of them accept that sometimes it can be the case. It is something 

that 43% (N=25/58) of the students’ participants (as illustrated in table 2) acknowledge that the grades they 

obtain in exams do not represent what they learned. Therefore, teachers need to know what and how much 

students have learned in order to monitor the effectiveness of instruction, to plan ongoing instruction, and for 

accountability purposes (Jabbarifar, 2009).  
 

In regards to self-assessment and peer assessment, 100 %( N=7/7) of the instructor participants agree that it is 

so useful if one student assesses the work of another student. This can be done in peer review or other similar 

activities inside or outside the classroom and by promoting students’ skills in self/peer assessment; the students 

will develop their knowledge and skills (Adediwura, 2012). Similarly, 100% (N=7/7) of the subjects agree that 

exams or tests are not the only forms or types of the assessment which some of them thought so before. In 

response to question six, 100% (N=7/7) of the participants accept that instructors need to be aware of the value 

and role of assessment. The role of the assessment in language learning is a key point which is approved by the 

researchers or scholars. This point is also approved by 100% (N=7/7) of the instructor participants in response 

to question seven as illustrated in the table 1 above and by 100% (N=58/58) student participants as shown in 

table 2. This idea is supported by scholars such as Dodge (2009) who implies that one aim in the assessment is 

to help the students acquire learning of the contents or improve students’ learning and grading. 
 

Formative assessment in the forms of alternative assessment is considered more effective as it plays an 

important role in language learning. In this regard, 100 % (N=7/7) of the instructor participants assert that 

alternative forms of assessment are effective, a notion which is also acknowledged by 91% (N=53/58) of the 

student participants as shown in table 2.  Jabbarifar (2009) in this regard writes if the alternative forms of a 

language assessment are to be useful for classroom-based evaluation, they should be relevant or linked to 

instructional objectives and activities; they should be designed to optimize students’ performance, and should 

be appropriate, relevant and interesting to students and they should be accurate, fair and ongoing.   
 

In regards to the use of formative assessment, 57% (N=4/7) of the subjects confirm that they use formative or 

alternative forms of the assessment whereas 43 %( N=3/7) of them have indicated that they use exams and 

quizzes to assess the students though in response to question 10, all of them (N=7/7) recommend that teachers 

should use alternative forms of the assessment and in response to question 11, all (100 %) of them (N=7/7) 

agree that they feel accountable, supportive and approachable in the process of their teaching and assessment.  

This clearly indicates that what the instructors know or believe and what they practice is different. For instance, 

in response to question 5,  all (100 %) of them (N=7/7) agree that only midterm and final exams are not the only 

effective forms of assessment, but in response to question 9, three of the participants assert that they use exams 

and quizzes to assess the students. In this case, it is so vital for the instructors to understand the value of 

classroom the assessments as they play an important role in confirming the achievement of lesson objectives 

(Hamzah & Wah, 2014). In this situation, according to these authors, the instructors will be able to track their 

students’ progress and offer them either enrichment or remedial classes. This is useful because when instructors 

know how students are progressing and where they are having trouble, they can use this information to make 

necessary changes in their instructions such as re-teaching, trying alternative instructional approaches, or 

offering more opportunities for practice.  
 

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9832
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 2, February 2020              232 

ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9832    www.ijsrp.org 

Furthermore, Adediwura (2012) utters that the teachers’ assessment is related to their professional development. 

That is, if they practice what they know or believe, their profession will be developed and their capacities will 

be built. The author in this regard reports findings of Hall et al.’s (1997) study which investigated the teacher 

assessment practices in the classroom. In this study, the teachers claimed that the need to assess the students 

made them “plan their teaching in greater depth for the short, medium and longer term” (p.100). Therefore, it is 

important for the instructors to put their knowledge into practice so that they can develop their profession and 

have them be aware of the importance of keeping a continual and close attention to students’ work.  
 

Whether or not it is important and effective the students be informed on what they will be assessed as asked in 

question number 12, 86 % (N=6/7) of the participants agree that it is a good idea and it is better the students be 

informed of what they are going to be assessed. Similarly, 100% (N=58/58) of the student participants (as 

shown in table 2) agree that when instructors inform them what they will be assessed on, they will do well and 

score higher. This finding is supported by O’malley and Valdez Pierce (1996) who assert that an assessment is 

successful when the students know what is expected of them.  

Finally, it is to write that testing and assessment experience indicates that the teachers make decisions about 

assessment practices on a day-to-day basis and their decisions are influenced to a large extent by individual past 

testing and assessment experiences (O’malley and Valdez Pierce, 1996).  For example, the research has 

demonstrated that learning from past experience has resulted in changes in individuals’ brains; therefore, 

individuals can categorize what they have observed, make a decision, and carry out appropriate actions. 

Therefore, it is important for teachers to pause and reflect on their own past testing and assessment to guide 

their current and future assessment practices.  

 

Students’ Perception  

Result of this task indicates that most of the participants understand and approve the value and use of different 

types of assessment in the form of formative assessment. For instance, in response to question twelve (12), 

100% (N=58/58) of the participants agree and support that better and different assessment practices can help 

learners in the learning. This is the point which is clearly proved in other similar studies mentioned before. 

Also, 91% (N=53/58) of the participants confirm that classroom assessment encourages them in their classwork 

and study. A similar insight was found out in another study conducted by Dodge (2009) who implies that one 

aim in assessment is to help the students acquire learning of the contents or improve students’ learning and 

grading. 

 

In response to question three, 86% (N=50/58) of the participants acknowledge that they do not want or like to 

be assessed only through exams (midterm and final) used in the form of summative assessment which is no 

longer deemed an effective way of assessing students’ learning and progress. Similarly, in response to question 

four, 43% (N=25/58) of the subjects confirm that the grades they gain in exams containing objective items such 

as multiple choice, fill-in-the blanks, true -false, explanation and other types of questions do not represent what 

they learned because in the cases of objective items, the students may focus on memorization of the relevant 

materials or books rather than learning. Such situation was also observed in Mohammad Umar and Javid’s 

(2014) research which shows that such objective items of summative assessment, in some cases, cannot 

represent students’ knowledge, learning and achievements and the judgment and score interpretation the 

teachers make based on the achieved grades will not be factual and may not help learners find out what they 

need to improve or learn better.  
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This situation is also investigated in other researches showing that most learners do not want to take any exams 

and they overwhelmingly prefer ongoing assessment based on discussion and portfolio building supported by 

teachers’ feedback and individual reflection (Dodge, 2009). It is also argued that “testing only motivates 

teachers and students to work towards performance goals rather than learning goals” (Adediwura, 2012, p.99).  

 

 

 

 

Question 

Response 

Yes No 

N % N % 

1 Do you think that knowing about what you will be assessed on will help 

you score higher?            

58  100 0 0 

2 Do your teachers consult the students about what you will be assessed 

on, topics or books?     

35 60 23 40 

3 Do you like to be assessed only through midterm and final exams?   8 14 50 86 

4 If you are assessed through midterm and final exams (consisting of 

multiple choice, fill-in-the blanks, true/false, explanation and other types 

of questions), do you think your grades represent what you learned?              

25 43 33 57 

5 Do you think multiple choices, yes/no, true/false, fill-in-the blanks and 

matching questions are always effective forms of assessment?       

25 43 33 57  

6 Do you like to be assessed through the assessment types such as 

projects, portfolios, journals, formal and informal questioning, etc.?      

53 91 

 

5 

 

9 

7 If you are assessed based on some of the assessment types mentioned in 

6 above, do you think your grades represent what you learned and 

produced?   

49 84 9 16 

8 Do the teachers give you clear written or oral feedback? 36 62 22 38 

9 Do their feedbacks help you perform better in your future work?    46 79 12 21 

10 Does classroom assessment encourage the way you are doing your 

classwork or the way you study?            

53 91 5 9 

11 Do you like peer assessment and self-assessment?     50 86 8 14 

12 Do you think the use of good assessment helps students in learning? 58 100 0 0 
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Table 2: Students’ Perception (Task 2)  

In response to question one, 100% (N=58/58) of the participants agree that learners’ knowing about what they 

are going to be assessed about can help them score higher or do well in any type of assessment. This result can 

be supported by O’malley and Valdez Pierce’s (1996) ideas who, based on the findings of many educators, 

write that mostly authentic assessment is successful when the students know what is expected of them, and for 

this reason the teachers should clearly set standards and expectations for the assessment. Therefore, this study’s 

participants’ understanding in this regard proves that teachers need to inform the students on how they 

(students) are assessed in the relevant course. The teachers can do this through instructional plans which specify 

what should be taught, and when and how it should be taught. Effective teaching requires detailed plans for an 

entire course, including plans for separate units and even individual lessons that comprise the course. Such 

plans are often referred to as the syllabus (Jabbarifar, 2009). Therefore, a well-designed syllabus provides a 

great deal of specific information about all aspects of instruction and it allows teachers to implement equal 

course appropriately and effectively and to assess it thoroughly.  

 

Similarly, result of this study shows that students realize the value of their being informed prior to what they are 

assessed about and how they are assessed. The result too shows that instructors in the English Department at 

Kabul University do inform the students know how and on what they are assessed. As observed, this is done 

through providing the course syllabus containing grading scale. Sixty (60%) (N=35/58) of the subjects in 

response to question number two confirm that their instructors inform them on topics or issues they are assessed 

in the relevant course. This situation, for sure, will not cause anxiety and stress for the students and instead will 

help them learn well whereas not informing the students on what and how they are assessed and how they are 

graded will cause anxiety and stress and other negative feelings for the students.   

 

In response to question eight, 62% (N=36/58) of the subjects acknowledge that their teachers provide feedback 

and in response to question nine, 79% (N=46/58) of them accept that their teachers’ feedback has been effective 

and has helped them do better in their next works or assignments. This clearly indicates and proves that 

feedback does have a positive and effective role in a language learning, especially in the correction of errors and 

mistakes when occur in the production of a language. Therefore, according to Hillier (2002) (as cited in Derrick 

and Ecclestone, 2006), the feedback given for the correction of errors and mistakes is valuable and it obviously 

helps in learning. The result also indicates that the quantity of feedback given by the instructors in the 

classroom needs to be increased and it should be given continuously for the purpose of supporting students’ 

learning.  

 

Rogers (as cited in Derrick and Ecclestone, 2006) asserts that without feedback, learners cannot learn and it is 

like a teacher is not teaching. Feedback is not always or only given by the instructors, but it can be given by 

13 Which assessment type (s) from the following do you want your teacher 

to plan and use throughout the semester? Write down it/them.    

Projects, self/peer assessment, journal, formal & informal observations, 

teacher-student conferences, midterm and final exams, role play, 

portfolios, informed questioning 

40(69%): projects, 

self/peer assessment, , 

journals, formal & informal 

observations, teacher- 

student conferences 
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other people involved in the teaching and learning including the students. For instance, in response to question 

eleven, 86 % (N=50/58) of the participants are in favor of self-assessment and peer assessment, a notion 

supported by Derrick and Ecclestone (2006) (citing Hostler, 1986) who insist on the involvement of students in 

peer feedback because it, according to them, helps in the development of learners’ autonomy.  

 

Moreover, in response to question six, 91% (N=53/58) of the participants and in response to question thirteen, 

69% (N=40/58) of the participants acknowledge that they want to be assessed through different types of 

assessment such as projects, products, portfolios, self/peer assessment, formal and informal observations and 

teacher-student conferences and the others mentioned in items 5-21 in questionnaire one. Similarly, in response 

to question seven, 84% (N=49/58) of the participants appreciate and prefer to be assessed through projects, 

portfolios, self/ peer assessments and other types of assessment included in 5-21 of questionnaire/task one. In 

this case, the participants accept that their grades or scores will represent what they learned and produced. 

 

This indicates that participants of this study realize and acknowledge the value and importance of formative 

assessment which is a purposeful collection of work showing the achievement or growth of a student. In this 

regard, Adediwura reports findings of Iredale’s (1990) study in which it was found out that in the comparison of 

summative assessment and formative assessment, a large majority of the students welcomed or preferred 

formative assessment as they believed that their actual ability may not be well reflected in a single exam, and 

that formative assessment practice was fairer, especially to students with test anxiety (p.102). In addition, this 

result is also supported by Adediwura (2012) who writes, “Researchers noted in their study that the formative 

assessment process encouraged students to think more, to develop skills in assessing themselves or their peers, 

and to learn to be collaborative learners” (p.101).  

 

5. CONCLUSION 

The overall findings of the study indicate that respondents (both students and instructors) support the use of the 

formative/authentic assessment in different forms such as portfolio, projects, self-assessment, peer assessment, 

oral presentation and others, and the students do not like to be assessed objectively only through exams or tests 

at the end of a course. It also shows that the dominant form of assessment practiced in the English Department 

is formative in most courses, but the use of summative assessment in the form of both objective and subjective 

items is also acknowledged.  

 

The findings also indicate student respondents' preferences and perceptions of the formative assessment forms 

have a significant effect on their learning. In addition, the study shows that instructors in the English 

Department at Kabul University are aware of and use different forms of assessment (formative and summative). 

The findings also imply that only improved formative assessment can raise the standard of students’ learning 

and formative assessment tools and resources deserve a serious attention of teachers and school administrators 

because students are one of the most important stakeholders of a “testing community” and their perceptions 

cannot be undervalued (Mohammad Umar & Javid, 2014). They further write that relationship between 

learners’ perceptions of formative assessment tasks and their learning strategies influence their learning 

strategies. Therefore, the instructors and the department should put more emphasis on formative assessment 

which should be used and treated as a teaching-learning process by all instructors.   
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In conclusion, when planning assessment for the second or foreign language learning, it is important to consider 

the following points: 

 

1. The teacher should use a variety of assessment techniques that clearly reflect students’ progress and 

achievements.   
 

 

 

2. Tests or exams should measure what they are intended to measure or what it is intended to measure 

(Clay and Root, 2011).   
 

3. Different kinds of learning outcomes should be assessed in different ways. For example, knowledge-

related learning outcomes can be assessed by objective tests; attitudes are better assessed by 

observation.  
 

4. Students should be involved in determining the criteria that will be used for evaluating their work. This 

can be part of the planning process in the beginning the course and students should know the types of 

assessment procedures that will be used in the course.  
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Abstract- The study was conducted to assess the Factors Affecting 

Tourism Marketing Demand in the case of Bale Mountain 

National Park. The main objective of the study is investigating 

factors affecting tourism marketing demand: the case of Bale 

mountain national park. The sample respondents were selected 

using Convenience sampling technique from non-probability 

sampling. For the sake of achieving the objectives of this study, 

administered schedule were analyzed using statistical analysis 

both descriptive and inferential analysis. The information gathered 

through schedule from a sample of 220 tourists (domestic and 

international) and structured interviews were conducted with 8 

workers of the park and analyzed using descriptive narrations. 

Regression and correlation analyses are also applied for the study. 

The findings indicate that poor image creation, lack of proper 

promotion of tourist attraction, inadequate infrastructure to and 

inside the destination, problem of safety and security, political 

risk, and seasonality nature of tourism demand are factors 

influencing tourism marketing demand. Based on findings, 

improving tourism infrastructure, Building institutional capacity 

and developing community based ecotourism are some of the 

recommendation forwarded. 

 

Index Terms- Tourism marketing, Tourism marketing demand, 

Bale mountain national park, Ecotourism 

 

I. BACKGROUND OF THE STUDY 

ourism is one of the largest and rapidly growing industries in 

the world. Demand for international tourism remained robust 

in 2016 despite challenges. International tourist arrivals grew by 

3.9% to reach a total of 1,235 million, and 46 million more tourist 

travelled internationally last year compared to 2015. 2016 was the 

seventh consecutive year of sustained growth following the 2009 

global economic and financial crisis. As a result, 300 million more 

international tourists travelled the world in 2016 as compared to 

the pre-crisis record in 2008. The tourism has shown extraordinary 

strength and resilience in recent years, despite many challenges, 

particularly those related to safety and security (UNWTO, 2016). 

Tourism  marketing  is  a  process  of  interaction  between  

suppliers  and  tourists  that  goods  and  services  of  tourism  

exchange  in  a  specific  environment  of  this  industry  (Ghadiri 

M. et al., 2012).  Tourism marketing has been created due to the 

nature of tourists’ demand and the specific characteristics of the 

suppliers’ activities. Supply and demand in this industry has its 

own features and distinguishes it from other industries (Middleton 

et al., 2009). Community based ecotourism (CBET)  is  believed  

to  be  an  important  force  that contributes  to the  war  against  

poverty  (the international ecotourism society (TIES), 2000). 

Ethiopia is  one  of  suitable  place  for  tourism attraction  in  that  

it  needs  to  be  competitive  in  attracting  tourist  and  need  to  

have  appropriate  marketing  strategy  in  how  to  market  its 

tourism potentials (Asmamaw & Verma, 2013). The nature of 

tourism in Bale mountain national park (BMNP) is eco-tourism in 

nature and it is one of the interesting tourism places in Ethiopia. 

This make it attractive tourism place and the park have unique 

attractive natural resources. Despite this fact the park is unable to 

attract more tourists and fail to generate sufficient benefits which 

are match with its greatest tourism potential. Thus, this study is 

focus on investigating factors affecting tourism marketing demand 

in Bale mountain national park.  

 

II. STATEMENT OF THE PROBLEM  

            Ethiopia is a land of plentiful, remarkable and magnificent 

tourism attractions. The country with its distinct and tremendous 

wealth of cultural, natural and historic tourism resources has huge 

potential of earning a great deal of benefits. However the country 

possesses an abundance of tourist attractions, yet tourism 

infrastructure is at its infancy; tourist  products  are  poorly  

maintained;  access  to  tourist  products  are  difficult  and  can  be 

inappropriately expensive; there is a lack of promotion to attract 

tourists to the country. In Ethiopia currently the majority of 

tourism is primarily cultural and historical. As recognized by 

National Biodiversity Strategy and Action Plan (NBSAP) (2004) 

environmental and wildlife tourism has enormous potential to 

contribute to ongoing tourism growth for generating untapped 

economic benefit. However, the problem  is  to  recognize  this  

tourism  potential and managing  tourism development  to  best  

benefit of the country.   

            Bale mountain national park (BMNP) is one of the 

interesting tourist attractive places in Ethiopia.  Without question, 

it is a place of outstanding beauty and rich with attractive 

topography, birds and mammals. The park has unique untapped 

attractive natural resources. Based on preliminary assessment, 

lack of tourism related infrastructure, lack of consistent tourism 

strategy and policy, lack of tourism safety and lack of tourism 

T 
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diversification, tourist products are poorly maintained and lack of 

marketing are among the problem identified that hinder tourism 

attraction to function to its best. 

            By taking into account the above major problems, the 

researchers organized those factors that affect tourism marketing 

demand into four major factors: tourism product mix component, 

political issues, and government support and seasonality factors. 

There is no pre-conducted research on the study area regarding 

factors affect tourism marketing demand by   taking   these   gaps   

into consideration, thus researchers intends to assess the factors 

affecting tourism marketing demand in the case of Bale mountain 

national park.  

 

III. OBJECTIVES OF THE STUDY 

            The overall objective of this study is to assess factors 

affecting tourism marketing demand. The specific objectives of 

the study include: 

 To assess tourism product mix component effect on tourism 

marketing demand. 

 To assess the effect of political instability on tourism 

marketing demand. 

 To assess the effect of government support on tourism 

marketing demand. 

 To examine the effect of seasonality on tourism marketing 

demand.  

 

IV. MATERIALS AND METHODS 

            This study adopted both descriptive and exploratory type 

of research design. Both quantitative   and qualitative approaches 

were simultaneously used. Of the several techniques used for data 

collection survey was employed, as the most appropriate 

technique to gather data for this study. The data were obtained by 

using structured interview and administered schedule distributed 

to sample respondent.  The research design is cross sectional when 

we see in time aspect. The study is about assessing the factors 

affecting tourism marketing demand in case of bale mountain 

national park In order to meet this objective, descriptive research 

was employed. 

            Primary and secondary were used, and primary data was 

collected through self-administered structured interview and 

through schedule; which comprises both open ended and close 

ended questions that was filled up by recruited and trained 

enumerators under the close supervision of the researchers. The 

total population for this study include tourists (international and 

domestic) 220 respondents and the researcher select them by using 

convenience sampling technique at the time of data collection and 

purposely selected 8 workers of the park to meet the overall 

objectives of the study.  

            The schedules were designed in English version Items in 

the schedule were checked for the reliability using Cronbach’s 

alpha.  Cronbach’s alpha values for all items under each constructs 

were checked, minimum of 0.7 were obtained, and thus the 

literature considers this value acceptable. The instrument was also 

checked for its validity based on expert judgment. Variables in the 

study were measured by using a five- point Likert – type scale 

ranging from strongly disagree (1) to strongly agree (5). On the 

other hand, the researchers collected the qualitative data through 

structured interviews with managers and worker of Bale mountain 

national park.  

            For the analysis, Multiple Linear Regression Analysis 

method was used to test the hypothesized relationships between 

tourism marketing demand and the four factors. The assumptions 

of multiple   regressions   such   as   linearity, independence   of   

residuals, and   absence   of Multicollinearity (Hair et al., 2014) 

were checked before running the regression models. 

 

V. RESULTS AND DISCUSSION 

            To achieve the objective of the research, 246 sample 

respondents were selected from both domestic and international 

tourists of the park using cochran (1977)n = (
z

e
)

2

pq    sample size 

determination A total of 246 question were distributed to the 

potential respondents and a total of 220 were completed properly 

and were used for data interpretation. Out of this, 10 sets of 

questioners were considered unusable because they were not 

properly filled by the enumerators, while the reaming 16 of the 

questioners were not filled totally because of unwillingness of 

tourist. Therefore, only 220 usable sets of collected questioners 

were used for the data analysis. The response rate was (89.43 

percent).  

            This section starts with description of sample respondents 

and descriptive analysis of the factors affecting tourism marketing 

demand;- the case of Bale mountains national park . It is followed 

by the regression analysis with the aim of finding out the 

relationship between the dependent and independent variables. 

 

Characteristics of Sample Respondents 

 

Table 1: demographic, social and economic characteristic of the respondent 

 

 

 

 

 

Type of 

variable 

International tourist  Domestic  Total  

Category  Freque

ncy  

Percent

age  

Freque

ncy 

percen

tage 

Freque

ncy 

Percent 

1 Gender of 

respondent  

Male  98 66.7 47 64.4 145 65.9 

Female  49 33.3 26 35.6 75 100 

 Total  147 100 73 100 220  

2 Age of 

respondent 

21-30 3 2.0 16 21.9 19 8.6 

31-40 54 36.7 18 24.7 72 41.4 
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41-50 90 61.2 27 37.0 117 94.5 

Above 50   12 16.4 12 100 

Total  147 100 73 100 220  

3 Marital status 

of the 

respondent  

Married  113 76.9 56 76.7 169 76.8 

Single 11 7.5 6 8.2 17 84.5 

Widow 10 6.8 9 12.3 19 93.2 

Divorced 13 8.8 2 2.7 15 100 

 Total  147 100 73 100 220  

4 Education 

level of the 

respondent  

Certificate  2 1.4 2 2.7 4 1.8 

Diploma 29 19.7 16 21.9 45 22.3 

Bachelor degree  71 48.3 38 52.1 109 71.8 

Master degree 44 29.9 17 23.3 61 99.5 

PHD and above 1 .7 - - 1 100 

  Total  147 100   220  

5 Income per 

year of the 

respondent  

Below 6000$ - - 20 27.4 20 .9.1 

6001- 12000 33 22.4 34 46.6 67 39.5 

12001- 18000 60 40.8 17 23.3 77 74.5 

18001-24000 54 36.7 2 2.7 56 100 

Total  147 100 73 100 220  

6 Expense per 

day  

300- 600 15 10 36 49.3 - - 

601- 900 34 23.1 25 34.2 4 1.8 

901-1200 70 47.6 11 15.1 56 27.3 

1201- 1500 28 19 1 1.4 104 74.3 

1501  and above - - - - 56 100 

Total  147 100 73 100 220  

7 How long 

you will stay 

at the park 

2day  20 13.6 38 52.1   

3 day 53 36.1 24 32.9 96 43.6 

4 day and above  74 50.3 11 15.1 124 100 

Total  147 100 73 100 220  

Source:- survey questionnaires,2017  

 

            Major group of respondents gender for both domestic and 

international tourist were male (65.9% %) and follows by female 

(34.1%). Therefore, more respondents to the sample were males. 

the respondents’ age for both domestic and international were 

between the ages of 41-50 years, which constitute (53.2%), and 

the minimum group of respondent age falls in the age interval of 

above 51 years covers (5.5%) respectively. This implies that the 

majority groups of tourist visiting the destination age was fall 

under age of 41 -50. The marital status was married (76.4%). It 

could be concluded that majority group of tourist visiting the 

destination are married. As it can be seen from the above table the 

major groups of respondents hold Bachelor’s Degree holder 

(49.5%). Here, one can say that majority of both domestic and 

international tourist visiting the park hold Bachelor degree and this 

indicate that most of the tourists are educated. Regarding the 

Income is falls between the intervals of 6001- 12000$ (46.6%). 

thus more of the visitors have medium income per year On the 

other hand the finding reveals that daily expense of the 

respondents, 300- 600 (49.3%). This indicates that income per 

year of the respondent and their daily expense has a relation. Major 

groups of the tourists are stay 4 day and above (38.6%). thus the 

main thing here is that increasing the stay time of tourists helps the 

destination to generate more revenue. 

 

Descriptive Analysis of the Study Variables 

            This part of the analysis is made based on survey schedule 

gathered from 220 tourists of Bale mountain national park using 

5-point Likert’s scale. The study has four independent variables: 

tourism product mix component, political issues, government 

support and seasonality factors; and a tourism marketing demand 

as dependent variable. For a consistent interpretation of 

descriptive analysis, the following criterion is used. 

 

Table 2: Five-Scaled Likert’s Criterion 

 

No. Mean Range Response Options 

1 [1.00, 1.80) Strongly Disagree 
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2 [1.80, 2.60) Disagree 

3 [2.60, 3.40) Neutral 

4 [3.40, 4.20) Agree 

5 [4.20, 5.00] Strongly Agree 

Source: Al-Sayaad et al. (2006) 

 

Table 3: Descriptive statistic of Tourism product mix component 

 

          Scale item N Min Max Mean Std. Dev. level 

there are easy access of transportation inside the park 220 1.00 5.00 2.2909 1.23011 Disagree  

proper natural resource conservation practice  220 2.00 5.00 3.3091 1.47271 Neutral   

availability of good Accommodations  220 1.00 5.00 2.1591 1.17320 Disagree  

internet infrastructure  220 1.00 5.00 2.3273 1.24313 Disagree  

Activities (eg. camping, etc.)  220 1.00 5.00 2.5773 1.37772 Neutral 

the park are full Varity endemic plant type 220 1.00 5.00 3.4636 1.1.53603 Agree  

I am impressed in BMNP attraction and it environment 220 1.00 5.00 3.7955 1.47087 Agree  

The tour operators offer good service for me 220 1.00 5.00 3.7182 1.44065 Agree  

Valid N (listwise) 220      

Source: - survey questionnaires, 2017 

 

            As can be seen from the above table the access of 

transportation inside the park, Accommodations found in bale are 

convenient, comfortable, and safe for my consumption and there 

are good internet infrastructure at the tourist site (Bale mountain 

national park) which has the mean value 2.2909, 2.1591 and 

2.3273 respectively. The mean value falls under the response scale 

of disagree. So, it implies that the transportation, the 

accommodations infrastructure found in bale are not convenient, 

comfortable, and safe and there is lack good communication 

infrastructure in Bale mountain national park.  As the Findings 

indicates The Park are full of Variety endemic plant type, I am 

impressed in BMNP attraction and it environment, which has the 

mean value 3.4636 and 3.7955 respectively. The mean value falls 

on the response scale of agree. This implies that the park has 

variety endemic plant type and the visitor is impressed by 

attraction and its environment.  

            The responses of interview also support the findings 

through schedule.  Bale mountain national park have attractive 

untapped natural gift with endemic flora and fauna which are 

endemic to our country and to the globe. Ethiopia have enormous 

tourism potential but there are small number of tourists arrival and 

the sector does not generate sufficient revenue for the country 

economy, because of lack of infrastructural facilities such as lack 

of camp site for tourist in the park, lack of communication 

infrastructure, accommodation problem, lack of road and other 

facilities, stay time of tourists are very low these reduce the 

income generated from tourism marketing of the sector.  

 

Table 4: descriptive statistic of Political issues 

 

           Scale item  N Min Max Mean Std. Dev. level 

There is no Security problem in Bale  220 1.00 5.00 2.4136 1.00082 D/agree  

There is no any political risk affects my visiting  220 1.00 5.00 2.5273 1.06595 D/agree  

No safety problem face me  220 1.00 5.00 2.3182 1.05495 D/agree  

The presence of good security protection makes me more  confidential 

to visit the  destination 
220 2.00 5.00 4.2772 .83334 Agree  

There are political protests when I am visiting the park  220 1.00 5.00 3.7136 1.12862 Agree  

My major consideration in travelling decision to visit any foreign 

destination country’s political stability 
220 1.00 5.00 4.2500 .90471 Agree  

The presence of political stability initiates me to visit  220 2.00 5.00 4.2491 .84462 Agree  

the political stability has great support  for tourism income generation 

capacity (BMNP) 
220 2.00 5.00 4.3864 .71564 Agree  

Valid N (listwise) 220      

Source: survey questinarries, 2017  
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            As the table above depicted that the scale item There is no 

Security problem in bale when I am visiting the park, There is no 

any political risk affects my visiting decision of the park, and No 

safety problem face me when I am traveling to BMNP which has 

the mean value 2.5273, 2.4136 and 2.3182 respectively. This 

implies that there are security and safety problem which influences 

the tourist’s visitation and the tourists are fair the risk of political 

issues of the country. Therefore, the political instability of the 

country has great effect on the development of tourism marketing 

in general as well as the increasing number of tourists’ arrival of 

the park in particular.  

            As the table indicates that the presence of good security 

protection makes me more confidential to visit the destination, 

There are political strikes or protests when I am visiting the park 

in which it affects my stay time at the tourist site and political 

stability as major consideration in travelling decision to visit any 

foreign tourist destination which has the mean value 4.2773, 

3.7136 and 4.2500 respectively. The mean value falls under the 

response scale of strongly agree. This implies that the presence of 

good security protection, absence of political protest and the 

presence of political stability have great role in attracting more 

visitor to the park. As the table above depict that the scale item 

“The presence of political stability initiates me to visit different 

tourism sites which have special natural gifts like Bale mountain 

national park” and” the political stability has great support for 

tourism income generation capacity (Bale mountain national 

park).”, which has the mean value 4.2591 and 4.3864 respectively. 

The mean value falls under the response scale of strongly agree. 

This implies that the presence of political stability initiate the 

tourist who visiting different destination and it has great role in 

increase the income obtained from the tourism marketing.  

 

Table 5: Descriptive statistics of government support 

 

Scale item government support  N Min Max Mean Std. Dev. Level  

promotion made by ministry about the park 220 1.00 5.00 2.200 1.24453 Disagree  

giving good information at ministry level 220 1.00 5.00 2.3091 1.30853 Disagree 

The coordination between the park and the community are good 220 1.00 5.00 2.3364 1.33295 Disagree 

There is good professional compliant handling system at the 

park 
220 1.00 5.00 2.1409 1.22126 Disagree 

The country create proper image  220 1.00 5.00 2.2182 1.20790 Disagree 

The country create awareness   220 1.00 5.00 2.2045 1.27461 Disagree 

approaches of government officer 220 2.00 5.00 3.1591 1.19633 Neutral  

Valid N (listwise) 220      

Source; survey questionnaires, 2017 

 

            As the table above depict that the scale item “I am decide 

to visit the park after I was see the promotion made by ministry 

about the park” and “Ministry of culture and tourism help me by 

giving good information about the park” which has the mean value 

2.200  and 2.3091 respectively. This shows that there are week 

promotional activities made by the government and poor 

information coordination at the ministry level. Furthermore the 

table indicates that the scale item the coordination between the 

park and the community are good and there is good professional 

compliant handling system at the park which has the mean value 

2.3364 and 2.1409 respectively. This implies that poor 

coordination with stake holders and poor compliant handling 

mechanism in the park. These create poor tourism marketing and 

reduce the income generation of tourist destination.  

            As the table above depict that the scale item The country 

create proper image of tourism destination like Bale mountain 

national park and The country create awareness about her tourists 

attraction at national and international level”, which has the mean 

value 2.2182 and 2.2045 with respectively. The mean value falls 

under the response scale of disagree. This implies that there are 

poor image of the country, poor awareness creation and it needs to 

have improved in creating awareness about the tourism potential 

of the country in general and the tourism destination in particular.  

            As the response of interview also  support the finding of 

questionnaires, that support of government are very low in terms 

of  financial support, promotion,  in human resource development, 

poor recognition for tourism marketing, lack support in prevention 

of natural resource and in reducing the human encroachment  in 

the park because human encroachment affect the eco-system of 

wildlife, it also create bad image in the mind of the tourist when 

they see human in the park and the human encroachment create 

immigration of wildlife to the neighbor country.  

 

Table 6: Descriptive statistics of seasonality effect 

 

 Scale items N Min Max Mean Std. Dev.  Level  

I am visiting Bale mountain national park because I am on 

vacation 
220 1.00 5.00 3.4818 1.44445 Agree 

Promoting the destination attractiveness during the off 

season  
220 1.00 5.00 3.5500 1.43417 Agree 

The temporal imbalance tourism phenomenon  220 1.00 5.00 3.4273 1.41395 Agree 

I am select favorable  season to visit the park 220 1.00 5.00 3.4773 1.31185 Agree 

The off season effect on employment  220 1.00 5.00 3.5773 1.33394 Agree 
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Climatic condition  220 1.00 5.00 3.5591 1.37198 Agree 

Presence of  the events/festivals  220 1.00 5.00 3.3409 1.50711 Neutral  

Valid N (listwise) 220      

Source; survey questionnaires, 2017 

 

            Finding from table , indicate that scale item I am visiting 

Bale mountain national park because I am on vacation, I am select 

favorable season to visit the park,  promoting the destination 

attractiveness has great role in improving the tourism demand, The 

temporal imbalance of the phenomenon of tourism, off season of 

tourism creating unemployment problem, and  Climatic condition 

affects tourist decision to visit the destination” which has the mean 

value which has the mean value 3.4818, 3.4773,  3.5500, 3.4273, 

3.5773 and 3.5591 respectively. The mean value falls under the 

response scale of agree. This implies that tourists’ visiting the park 

is adjusting their visitation program when they are on vacation, 

selecting favorable season for visiting, promotion, temporal 

imbalance of tourism activity, climatic change and off season 

affect tourism marketing demand.   

 

Table 7: descriptive statistics of tourism marketing demand 

 

Scale item  N Min Max Mean Std. Dev Level  

Distance from the center  220 1.00 5.00 4.0864 1.08405 Agree  

there are no safety and security problem  220 1.00 5.00 1.8182 .77261 S/disagree  

Promotion made by government 220 1.00 5.00 2.7773 1.34145 Neutral  

Temporal change fluctuation of tourism demand  220 1.00 5.00 3.3273 1.39542 Disagree  

Valid N (listwise) 220      

Source: survey questionnaires, 2017 

 

            As the table above depict that “Tourism marketing of the 

park are affected by it location form the center” which has the 

mean value 4.0864. The mean value falls on the response scale of 

agree. This implies that the location of the destination affect their 

visitation and stay time. Therefore, access good infrastructure has 

great role in the development of tourism marketing of the country 

in general and of the destination in particular. 

            Furthermore the table above, indicate that safety and 

security problem in bale mountain national park”, which has the 

mean value 1.8182. The mean value fall under the response scale 

of disagree. This indicates that there are some safeties and security 

problem when they are visiting the destination and these problems 

affect the tourism demand.  

 

Results of Inferential Statistics 

            In this section, the results of inferential statistics are 

presented. In order to address the objectives of the study, 

Pearson’s Product Moment Correlation Coefficient and regression 

analyses were performed. With the aid of these statistical 

techniques, conclusions are drawn and decisions are made with 

respect to the research hypothesis. 

 

Correlation coefficient  

 

Table 8: relationship between independent variable and tourism marketing demand 

 

Model Unstandardized 

Coefficients 

Standardized 

Coefficients 

T Sig. Collinearity Statistics 

B Std. Error Beta Tolerance VIF 

1 

(Constant) 2.904 .375  7.748 .000   

TP .324 .048 .401 6.777 .000 .482 2.073 

PI -.166 .080 -.093 -2.076 .039 .839 1.192 

GS .196 .043 .222 4.529 .000 .704 1.421 

SF -.203 .043 -.270 -4.695 .000 .511 1.955 

a. Dependent Variable: TM 

Source: survey questionnaires, 2017 

 

            As it is clearly indicated in the above table 8, a strong 

positive relationship was found between tourism product mix 

component and tourism marketing demand (r =.730, p < .01), 

seasonality and tourism marketing demand has moderate and 

inverse relationship (r = - .675, p < .01), that means, as the effect 

of seasonality decline, tourism marketing demand was increase. 

Government support and tourism marketing demand has moderate 

and direct relationship (r = .573, p < 0.01), and political factor and 

tourism marketing demand has negative and weak correlation (r = 

-.377, P < 0.05) which are statistically significant at 95% 

confidence level. 
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            This implies that at a 1% level of significance it was found 

that the tourism product mix, political issues, government support 

and seasonality factors have a significant relationship with tourism 

marketing demand in the study area. 

 

Regression analysis  

            The regression analysis can be determined whether the 

independent variables explain a significant variation in the 

dependent variable, including whether a relationship exists.  

Regression analysis also determine how much of the variation in 

the dependent variable can be explained by the independent 

variables. That is, the strength of the relationship. In regression 

analysis, this is measured by Adjusted R Square, R². 

            The dependent variable for this study is Tourism demand 

whereas the four independent variables are TP, PI, GS and SF with 

regard tourism marketing of Bale mountain national park. Tourism 

marketing of the destination can be measured by the use of number 

of arrivals (Tourism marketing demand).  

            Generally, the study tested four major assumptions such as 

Normality, Multicollinearity, Linearity, and Homoscedasticity 

that must be fulfilled to analyze data using multiple linear 

regression models.  Since all the four assumptions  were not 

violated,  the  researcher  examined  the  data  collected  by  the  

schedule  using  multiple regression models. 

 

Table 9: ANOVA (Analysis of Variance) 

 

Model Sum of Squares Df Mean Square F Sig. 

1 

Regression 76.608 4 19.152 94.352 .000b 

Residual 43.641 215 .203   

Total 120.249 219    

a. Dependent Variable: TM 

b. Predictors: (Constant), SF, PI, GS, TP 

 

Table 10: model summary 

 

Model R R Square Adjusted R Square Std. Error of the Estimate 

1 .798a .637 .63 .45054 

a. Predictors: (Constant), TP, PI, GS, SF 

Source : survey questionnaires,2017 

 

            From table 10 above, “R” has a score of .637.  It is a 

multiple correlation coefficient between dependent and 

independent variables of the study. “R” represents the value of the 

multiple correlation coefficients between the predictors and the 

outcome (Field, 2005). The results show that the coefficient of 

multiple determinations (R2) is .637 and adjusted R2 is .63 

indicating the regression model is good fit.  It reveals that about 

63.0 percent of the variation in dependent variable So, there are 

other  factors  that  are  not  incorporated  in  the  model  to  explain  

tourism marketing demand of Bale Mountain National park. 

 

Table 11: Coefficients’ Table on Multiple Regression of the Research Model 

 

Model Unstandardized 

Coefficients 

Standardized 

Coefficients 

T Sig. Collinearity Statistics 

B Std. Error Beta Tolerance VIF 

1 

(Constant) 2.904 .375  7.748 .000   

TP .324 .048 .401 6.777 .000 .482 2.073 

PI -.166 .080 -.093 -2.076 .039 .839 1.192 

GS .196 .043 .222 4.529 .000 .704 1.421 

SF -.203 .043 -.270 -4.695 .000 .511 1.955 

b. Dependent Variable: TM 

Source: survey questionnaires, 2017 

            Table 11: further the table shows that, all the explanatory 

variables included in this study significantly explain the variation 

of the dependent variable at 99 percent confidence level.  The 

standardized beta coefficient column shows the contribution that 

an individual variable makes to the model. Accordingly, the most 

contributing factors for tourism marketing demand are tourism 

product mix with beta value of -.401 followed by seasonality 

factors with the value of -.270. 
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VI. CONCLUSION AND RECOMMENDATION 

            The purpose of this study was to identify and examine 

those factors affecting tourism marketing demand. And to this end, 

the study sought to identify the most important factors that are 

behind the tourism marketing demand in the study area. As 

depicted by the results of descriptive statistics, tourism marketing 

demand in the study area is challenged by tourism product mix, 

political issue, and government support and seasonality factors.  

            As a supplement to the quantitative results, qualitative 

findings also show that the tourism marketing  demand affected by 

climate condition, political instability, lack of infrastructure, 

promotion problem, and seasonal fluctuation. 

            The other factors which influence tourism marketing 

demand of the park are lack support from government which 

include the destination are registered before long time ago on 

tentative united nation economic, social and cultural organization 

(UNESCO), but not registered permanently these are because of 

weak government support, poor compliant handling, poor 

implementation of rule and regulation of government law, poor 

image of government officials for destination and lack of proper 

recognition for tourism in general. This shows that government 

support has great effect on tourism development in general as well 

as income generation of the destination tourism marketing.  

            The political issue are also the factors influencing demand 

of the destination which include the problem safety when they are 

visiting the park, fair security, problem of political risk and the 

presence of strike or protest are the main factor affecting tourism 

marketing demand. The declining of number of tourist arrivals are 

caused because of the political instability caused in the country 

last year and it influence strongly tourism marketing demand of 

the country in general and the destination in particular, for these 

reason most tourist which are book their visitation time of the 

destination and remove their plan and change to other African 

countries which good political stability. Thus, it does not matter 

how incorrect or wrong a perception of risk may be, it will 

influence the behavior of the tourist in exactly the same way that 

decisions would be affected by changes in the level of actual risk.  

Seasonality in tourism activity is not a particular characteristic of 

a single destination or country, as it is experienced in almost all 

countries and destinations in the world. Seasonality causes the 

fluctuation in tourists and visitor numbers to a destination. 

Therefore, some destination at certain times has more tourists and 

visitors than they are able to accommodate, while at other times, 

there are too few tourists and visitors to the region. Thus, The 

issues which study are focus on are effect of seasonality on tourism 

marketing demand and the income generation of the destination 

are climatic change, unemployment problem which leads to 

devaluation the income of the service organization serving tourist, 

lack of plan for off season of tourism activity, because of our 

country tourism activity are at its infant level and absence of 

remedial action for the seasonality. This phenomenon is mostly 

recognized as a problem to be tackled. The majority of the tourist 

operators dealing with the issue of seasonality identify these 

systematic demand fluctuations as a problem, which has to be 

overcome or, at least, modified and reduced in effect. 

            As the result of the finding show, the change in the 

dependent variables (R2 = .637) means  that  the  total  variation  in  

the  dependent  variable  (tourism marketing demand or tourist 

arrivals) is explained or caused by 63.7 percent of the change in 

all independent variables. It can be conclude that the selected 

variables have explain tourism marketing demand 63.7% and the 

rest percent are explained by other. 

 

Recommendation  

            Suggestions for corrective and complementary measures 

to enhance the tourism marketing demand are required. Such 

recommendations need an in-depth analysis of the influence of 

different factors regarding the sector.  Based on the findings and 

conclusions of the study, the following recommendations are 

forwarded. 

 Improving tourism infrastructure: there are infrastructural 

problem inside and to the park. Therefore, it needs to reduce 

overall tourism infrastructural problem eg. Building camp 

site and lodge by communicating with investor and working 

by integration with all stake holders.  

 Building institutional capacity: Ministry of Tourism and 

culture is concerning authority for tourism development in 

our country. Again, other institutional bodies are engaging 

for ecotourism development in the country. So, it is 

necessary to build up institutional capacity and coordination 

among the bodies for ecotourism development. 

 Creating awareness to the local community in protecting the 

destination natural resource, because the involvement of 

human, domestic dog and cattle in the protected area reduce 

the quality of attraction.  

 Political stability is of extreme importance to any 

investment, but it is of special consequence to tourism 

because of what is being sold: serenity, leisure, fun and 

comfort. These can only be successfully marketed under 

stable political conditions.  

 As tourism is seasonal in its nature, it creates seasonal 

unemployment; this seasonality flow creates in efficiencies 

in terms of utilizing resources. Thus, tourism marketing face 

large negative impacts at times of sudden drop of tourism 

demand.  

 Linkage  to  other  types’  of tourism: Ecotourism  can ensure  

the  sustainable  tourism  development  in  any  country.  For 

this reason, BMNP and our country in general should 

develop ecotourism inter related with other types’ tourism 

such as, heritage tourism, education and culture tourism.  
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Abstract- Eumycetomas of craniocerebral are rare An 

extraordinary lesion in an extraordinary location in a 56-year-old 

male! We report here a case of eumycetoma involving brain and 

skull bone in a middle-aged male who presented with seizures 

and right sided weakness. Imaging showed a dural-based lesion 

enhancing moderately on contrast. It was mistaken for 

meningioma clinically and radiologically. Craniocerebral 

eumycetoma usually presents with lump on scalp and  sinuses. 

To the best of our knowledge and belief, ours is one of the very 

few cases in the English Literature where a eumycetoma has 

presented as a mass lesion without discharging sinuses. It is 

imperative to keep such atypical features of an infective etiology 

in mind because they may be one of the differentials of “dural” 

based lesions where only a biopsy may suffice in the absence of 

significant mass effect to prove the diagnosis. 

 

Index Terms- Craniocerebral, dural based, eumycetoma, 

meningioma.   

I. INTRODUCTION 

ycetomas are common in tropical and subtropical areas. 

They are localized chronic, suppurative and deforming 

granulomatous infection. It is a disorder, characterized by a triad 

of localized swelling, underlying sinus tracts, and production of 

grains or granules affecting subcutaneous tissue, skin, and bones, 

mainly of feet [1, 2]. Etiologically Mycetomas are of two types, 

Eumycetoma caused by fungus and actinomycetoma caused by 

bacteria. Many species of fungi and bacteria have been identified 

as causative agents. They enter into the skin usually following 

trauma. As the management of these two etiological types of 

Mycetomas are entirely different, even though difficult a definite 

diagnosis is essential after a proper histopathological and 

microbiological examination. Eventhough serological test exists 

they are not so reliable; however, molecular techniques to 

identify relevant antigens have shown promise [ 2]. We herewith 

report a patient with eumycotic mycetoma affecting the scalp, 

skull bone, dura and underlying brain parenchyma presenting 

with many atypical features. 

 

II. CASE REPORT 

 

A 53-year-old male presented in March 2017 with an episode of 

late-onset seizures. He was a known diabetic on treatment.He 

was evaluated for seizures.MRI brain plain with contrast done -

showed a lesion in the right frontal region. The patient was put 

on follow up as he was not willing for surgery and started on 

antiepileptic. In the meantime, FNAC was considered which was 

not feasible as the bone over lesion was thick. During follow up 

patient presented with a similar episode of seizure in September 

2017. Again an MRI was done which showed an increase in the 

size of the lesion. Since the patient was still not willing for 

surgery, he was advised to remain in close follow up. In October 

2018 patient presented with progressive weakness of left upper 

and lower limb and difficulty in walking. General examination 

was normal. Glasgow coma scale score was 15/15 (E4 M6 V5) 

and pupils were equal and reacting to light. Power in left upper 

and lower limb was 4/5 with normal tone, sensations intact, left 

plantar extensor, reflexes normal 

MRI brain (plain & contrast) Showed marked and homogenously 

enhancing extra-axial mass lesion in right high frontal 

parasagittal location associated with mass effect midline shift, 

anterior 2/3rd of superior sagittal sinus invasion and calvarial 

hyperostosis, likely meningioma. Thin enhancing subgaleal soft 

tissue overlying, calvarial hyperostosis- suggestive of 

transcalvarial infiltration [Figure 1].                                               

Craniotomy and excision of the lesion were done. 

Intraoperatively right para saggital extra-axial tumor was seen in 

the frontal lobe. It was hard in consistency. No clear boundary 

was made out between tumor and brain. The tumor was abutting 

the sagittal sinus and part of sinus had to be excised. En mass 

excision was done and sent for histopathology. Postoperative 

period was uneventful. Subsequent Post-operative resonance 

imaging (MRI) showed adequate excision along with a resolution 

of mass effect [Figure 2]. Histology Sections showed glial tissue 

with suppurative granulomatous inflammation composed of 

neutrophils, lymphocytes, histiocytes, plasma cells, and 

multinucleated giant cells. Entangled masses of pigmented fungal 

hyphae were seen with Splender-Hopple phenomenon and 

marked fibrosis [Figure 3A,B].GMS stain highlighted colonies 

shows slender branching fungal hyphae[Figure 3C]. 

Immunohistochemistry for EMA and Ki67 was done to rule out 

coexisting meningioma and were negative. Specimen was also 

send for culture, but no growth was found. Based on the 

histomorphology, diagnosis of Eumycetoma was made. The 

patient was started on anti-fungal therapy with Voriconazole. 

The patient is now doing well at 3 months follow-up. 

  

M 
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III. DISCUSSION 

Mycetomas are slowly progressive chronic infections of the 

subcutaneous tissue, usually of the foot and rarely of other parts 

of the body. The disease was originally reported by Gill in 1842 

from Madurai, south India, and Carter in 1860 established its 

fungal etiology. It is therefore commonly known as 

Maduramycosis or Madura foot [1]. Common site of infection 

are extremities, the foot being the most common site of 

involvement. Cranial involvement has only rarely been reported 

and occurs due to extension from the nasal sinuses [2–4]. 

Mycetomas are of three types Eumycetoma caused by true fungi, 

Actinomycetoma caused by Actinomycetes and Botryomycosis 

caused by Staphylococcus aureus. The causative agent enters 

through minor trauma or subcutaneous inoculation. The infection 

usually starts with a tiny subcutaneous swelling of the foot, 

which later increase in size, extending into deeper planes and 

opening to the surface as multiple sinuses discharging viscid, 

seropurulent fluid containing granules or grains. These are 

microcolonies of causative agents and their demonstration is of 

diagnostic value. In actinomycotic mycetoma grains will be 

composed of very thin filaments, while in mycotic lesions they 

will be broader and often show septae and chlamydospores. The 

color and consistency of grains vary. The grains are brown to 

black in Madurella mycetomi [5]. 

Cerebral Mycetoma clinically present with Sub-acute or chronic 

meningitis / Meningoencephalitis. They may rarely present as 

Intracranial space occupying lesions (ICSOL), parenchymal 

brain abscesses or granulomas, Skull base syndrome, Vasculitis.  

and  Vascular thrombosis leading to intracranial infarction or 

hemorrhage.[6] An intracranial abscess is common with certain 

fungi like Candida, Aspergillus, Phaeohyphomycosis and 

Zygomycetes spp. Candida and Aspergillus species are 

commonest.20%–30% of patients with CNS Aspergillosis had no 

associated immunosuppression. Candidal abscesses are usually 

secondary to disseminated disease. CNS Aspergillosis is caused 

by hematogenous dissemination or direct extension from the 

paranasal sinus. Zygomycetes (Rhizopus spp., Mucor) generally 

involve the CNS by direct extension from paranasal sinus. 

Diabetes mellitus is the most common risk factor. [7] 

Diagnosis requires a high degree of clinical suspicion. Brain 

contrast imaging with MRI or CT is required. Radiologically 

MRI of fungal abscesses demonstrates a hypointense core with a 

surrounding iso to mildly hyper-intense rim. T2WI images show 

increased signal intensity of the core of the lesion with a 

surrounding rim of hypointensity. Peripheral enhancement is 

seen on T1 weighted post contrast enhancement sequence 

[8].Etiology depends on associated risk factors and ongoing 

infection in extra-CNS organs. A brain biopsy with cultures may 

be required [9]. 

The final diagnosis of eumycetoma was never suspected in our 

case, preoperatively or even intra-operatively. As it was a pale 

grain eumycetoma there was absence of purulent material, sulfur 

granules or a blackish pigmentation. The characteristic sign of 

pedal eumycetoma "dot in circle' sign was absent. Clinically and 

radiologically meningioma was suspected. Complete surgical 

excision of the lesion is the treatment of choice as a response to 

medical therapy alone is not very promising and is associated 

with late relapses [10, 11]. 

 

IV. CONCLUSION: 

In this case, the diagnosis of eumycetoma was never suspected 

preoperatively or even intra-operatively. Isolated intracranial 

fungal infection is very rare. Other features contributing to the 

rarity of this case is that there was no history suggestive of a 

sinus infection or contact proximity to sinus or contagious spread 

was not seen. No IV drug abuse or infective foci elsewhere. No 

signs of granulomatous infection. Eumycetoma of cerebrum is a 

rare entity. Very few cases were reported in the literature. 

Infective cause should always be in the differential when 

analyzing  a dural-based lesion with such atypical presentation . 
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Fig No:1- Contrast enhanced CT scan of the brain shows A)homogenously enhancing hyper dense lesion in the 

right frontal region(arrow), Para sagittal location with adjacent edema B) Hyperostosis of the overlying 

frontal bone 
 

 

 
Fig No: 2-Post operative  imaging (CT) showed adequate excision along with a resolution of mass effect 
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Fig No: 3 Photomicrography of  glial tissue A & B)with entangled masses of pigmented fungal hyphae  with 

Splender-Hopplei phenomenon and marked fibrosis.(H&E, 100x,400x) 

C) GMS stain highlighted colonies shows slender branching fungal hyphae. (GMS, 400x) 
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According to the author K.R.Gupta,  “water, water everywhere but 

not a drop to drink”.[1] 

Water is a unique resourace. It is a renewable resource, but 

supplies are finite.[2]  

 

I. INTRODUCTION 

efining Water Scarcity: 

Water is very indispensable for human life. we all know that 

30% of world’s  land and 70% of the water . But still there is a 

crisis for water. Water scarcity means water problem and water 

crisis. It may be happen due to naturally or by human beings.  

According to hydro  geologists the water is soon going to become 

a rare commodity. The UNDP’s Human development report 2006 

also mention that the most important problem of the current 

civilization is the water problem.  The concept water scarcity also 

involves water stress and water crisis. Water crisis means lack of 

adequate clean water  and water problem created when there is 

insufficient fresh water in a region as compared to the population. 

So we can say water scarcity means the presence of adequate fresh 

water in a region. 

            According to K.R. Gupta, “ the world bank’s report on 

India say’s that India has no proper water management system in 

place, its ground water is disappearing and river bodies are turning 

into makeshift sewers-estimates reveal that by 2020, India’ 

demand for water will exceed all sources of supply .even today in 

metro cities such as Chennai and Delhi, some localities rely on 

private water tankers for their daily water needs.”[3] 

 

II. UN REPORT ON WATER  

            A report published by UN on 22th march 2006  has 

prepared  on global fresh water resources on the basis of 17th case 

studies from 41 countries.  According  to the report in Maxico, at 

present 1. billion people are suffering from adequate fresh water 

problems and nearby 2.6 billion people could not get the basic 

sanitation facilities. The slum people get only 510 liter  

            The report also reveals the fact that world’s food 

requirement will rise by about 55% as a result of a strong pressure 

on the world’s irrigation system. 

             The report emphasis on the matter that “Governance 

systems will determine who gets what water, when and how, and 

decide who has the right to water and related services.” The report 

also says that “our ability to meet this demand hinges on good 

governance”[4]   

Although  safe and sustainable drinking water scarcity is a global 

problem but with population growth in India, the problem 

continues to grow. 

            Chinese project the Greater Western Water Diversion 

Project one of the biggest worry of India. Because if the project 

has implemented it effected  not only India but also Bangladesh’s  

water resources. The project which has already started in 2006 

involves damming the Brahmaputra river and diverting 200 billion 

cubic meters of water annually to feed the yellow river.[5] 

 

III. GLOBAL WATER SITUATION : 

            The 70% of the world’s water is basically equal to 1400 

million cubic. In the meantime the sea water is 97.5% which is 

basically saline water. Fresh water is just 35 K.M. Out of this 0.7% 

of the total fresh water is frozen. Meanwhile 30% water is 

underground and only 0.3% of water is found at the surface of the 

earth. 87% of water is deposited in the lakes, 11% in swamps and 

2% in the rivers. Only 1% of water is used for human beings. 

            Water is a natural resource that continues to flow in a long 

unplanned manner. And fresh water demand continues to grow 

with the population growth. As water is a natural resource, some 

parts of the world there is a scarcity and some parts of the world 

have water abundance. As a result with the growth of population 

in different countries, the distribution of adequate water can be 

noticed of imbalance. 

            Asia is a country with about 60% of the population of the 

world, but there are only 36% water reserves. Africa is in good 

condition compared to Asia. In Africa the proportion of the 

population and water is 10:11. There is 1% population in Australia 

where water is stored in 5% North and South America have 8% 

population and 15% water, other side the South America have 6% 

world population with 26% 0f water. Water use depends upon on 

the agriculture, industrial development, or domestic use in 

different countries. 

 

            Water crisis in India :  water scarcity in India is not a new 

concept. Although  today India did not face too much water 

scarcity all over the country. But according to the various report 

in the near future India will face a serious water problem. Even in 

2050 India became a water scarce country.  In fact it is being 

projected that water demand in India is going to be as high as 24% 

by 2025 and 74% by 2050.[6]According to the report of Indian 

Institute of Technology, the most scarcity areas are the state of 

Punjab, Hariyana, Rajasthan, Gujrat, Delhi, North Eastern States, 

Jammu and Kashmir, Himachar Pradesh, Uttarakhand, 

D 
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Chhattisgarh, odisha, Jharkhand, Kerala, Madhya Pradesh, 

Maharastra, Tamil Naru, Karnataka and Andra Predesh. Water 

crisis is two types – one is when there is a scarcity  for water but 

physical water is occurred when water is available but we can not 

use it. In Rajasthan, Gujrat, Uttar Pradesh, Punjab, Hariyana, 

Madhya Pradesh, Maharastra, Karnataka and Tamil Nadu, the 

people are face the physical water scarcity.  

 

IV. WATER RESOURCES IN INDIA:    

            The rivers, lakes, and ground water is the major water 

sources in India. In  maximum states the people of the cities are 

permanently dependent on the municipal corporation for water 

supply. The municipal corporation supply water from the various 

rivers, lakes, and ground water. Some time they supply water from 

interbasin transfer.  But it is unfortunate that all the people of the 

cities count not get adequate amount of water. Specially in the 

slum areas the people did not get water. Although in the cities the 

municipal corporation supply the water but in the rural area the 

people access the water from the ground water. In some areas the 

women is travelling to get water from a long distance.  

            According to the National Water Policy of India 2002, 

“water is a prime natural resources, a basic human need and a 

precious national asset.” We can categorized the Indian Water 

resources  into two. One is surface water through streams and 

rivers and second is the ground water. 

            The surface water consists of twenty-two major river 

basins and among the twenty-two river basins there are thirteen 

major river basins. 

 

V. THE INDIAN RIVERS : 

            India have 14 major, 44 medium, and 55 minor river basin. 

The major rivers basins cover 83% of the total dranage basin and 

contribute to 85% of the total surface flow whereas medium and 

minor river basins flow. The average annual basin wise 

availability of water from Indian rivers is 1869k.m., out of which 

the availability from Ganga and Brahmaputra basins alone is 

1110k.m. (58.7)[7] 

            The following data shows us the unequal water distribution 

in India. The utilizable surface and ground water resources are 

estimated at 690 k.m. and 432 k.m. respectively. India depends 

heavily on agriculture and is utilizing 84% of the 750 k.m. of water 

available in the year 2000 for irrigation purposes. This 

consumption is expected to decrease to 73.33% by 2025.[8] 

            We can categorized the rivers of India into two groups : (1)  

the perennial rivers of the Himalayan region. The main source of 

water in this rivers are the snow and the glaciers which are melt 

from the Himaliyan .  The second group of rivers is -  the seasonal 

rivers.  

            The first group of rivers means the Himaliyan rivers are 

very uncertain in nature. Their flow is very uncertain and drastic 

changeable. The main reason for the changeable nature is the 

landslides and seismic activity in the region. On the other hand the 

second types of rivers are more systematic and predictable in 

nature because they are flow through more geographical areas. 

During the monsoon season the seasonal rivers flow very high but 

in the dry months the water flow became very poor. Although the 

Himaliyan rivers water flow is very uncertain in nature but they 

did not so much poor water flow as compare to seasonal rivers. 

We can categorized the Himalayan rivers into three parts- the 

Indus system, the Ganga system, the Bramhaputra-Barak system. 

The Indus river consists of six major rivers, which originated  from 

the north of Mansaovar in Tibet. The Ganga river arises from 

Devprayag and  the Bramhaputa- Barak system originated from 

Tibet. The seasonal rivers are two types- the coastal river and the 

inland river.  

 

VI. GROUND WATER RESOURCES 

            ground water is an another important water resources. The 

first systematic assessment of groundwater resources was started 

in 1954. In that year the Ministry of food and Agriculture of 

Central government had set up the Exploratory Tube Wells 

Organization which aim was to asses the amount of ground 

water.[9] 

            Basically the ground water resources has two components 

(a) static reserver which could not be exploited and it is 

nonreplenisihable. (b) dynamic reserver which useable and 

replenished seasonally. 67% of groundwater is recharged by the 

rain water. Although in Andra Pradesh, Punjab, Hariyana, and 

Jammu Kashmir, the rain water is not only the resource of ground 

water recharge, the canal seepage and return flow of irrigation also 

make significant contribution in rechearging  the ground water.  

According to the data of CGWB 2006, 93% of ground water is 

used for irrigation, 7% is used in domestic purpose and Industrial 

requirement. But it is very unfortunate that the ground water also 

became polluted which create a dangerous water scarcity in India. 

According to the report of World Bank 2010 “ the groundwater 

demand in India has been increasing as  secondary source of 

drinking water, as well as irrigation. Currently more than 50 

percent of urban water requirements are met by ground water, and 

more than 80%  of all rural water comes from groundwater source, 

as does 65% of water used for irrigation.” [10] 

            Basically the ground water is a non polluted resource of 

water. But it is very unfortunate that today not only the surface 

water became polluted, the ground water also became polluted due 

to the overexploitation of the ground water.  The people of the 

rural are totally dependent on water for drinking and irrigation.  

Although the iron is an important component in the water but the 

amount is very vital. The large amount of iron consisting in water 

is very harmful for the human beings as well as  for the animals. 

According to a report of World Bank in 2011,  in West Bengal, 

Rajasthan, Orissa, Goa, Haryana, Jammu and Kashmir , Andra 

Pradesh, Karnataka and Kerala- the amount of iron in the ground 

water is very high. 

 

VII. INDIA AND RAINFALL: 

            The average annual rainfall of  India is 1170k.m. out of 

which the Cherapunji receives the highest rainfall( 1000 k.m.) 

total fresh water volume in India is 4000 k.m, out of which around 

1047 million water fillies on steam. very unfortunately that only 

18% rain water is used for human consumption and 48% water fall 

into river and sea. According to the data of government of India, 

the annual rainfall in India in 2006,around 829 billion which will 
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increase in 2025, around 1093 billion. Unfortunately according to 

the data in the future in India the useable water will increase only 

5% to 10%.  As a result in the future the water scarcity in India 

became increased. 

            The growing population in India will create extra burden 

on the per capita water availability. The following table shows us 

the scarcity,  

Table:1:1 

Year  population Per capita water 

availability 

 

1951 361 5177 

1955 395 4732 

1991 846 2209 

2001 1027 1820 

2025 1394 

 

1341 

2050 1640 1140 

Source : govt. of India 

 

VIII. THE CRISIS OF DRINKING WATER IN INDIA IN VARIOUS 

STATES: 

            the problem of drinking water has spread to the whole of 

India. Problem of drinking water in Karnataka state has affected 

the school students . around 65% school has affected by the 

problem. Although the government has been taken various steps 

towards removing the water crisis such as – government has been 

arrange tube-wells for the students but there are problem with the 

quality of the water. Water quality is not accurate in the wells and 

rivers also these causes various diseases that are borne by water, 

such as Hepatitis B, A, C. the poor water quality problem also 

found in Tamil Nadu. In Tamil Nadu Nellikuppum , a area where 

many people were suffered due to impure water. The people of the 

area told that the municipal authorities have failed to clear the 

garbage, human and animal wastes in the area.  

Delhi: 

            According to the report of the Central pollution Control 

Board and Delhi pollution control Committee, the surface water 

and ground water of Delhi both are polluted. Like the other state 

the  water of Delhi also polluted by the city waste, Industrial 

effluentsand agrochemicals.  

            As per the latest report available, everyday around 1,393 

million liters per day of treated and untreated sewage and about 

2200 mld of waste water find their way into river Yamuna through 

18 major dams. Of the total waste water, about 1900 mld comes 

from the municipal sector while 320 mld from the industrial 

sector. The biochemical oxygen demand ( BOD) of this water is 

587 mld in all the five sewage zones of Delhi. Sixty four per cent 

of total BOD is from domestic sources. [11]   

Uttarakand: 

            Almora in Uttarakand has caused a massive water problem 

due to rapid and unplanned urban growth of vital natural 

resources. The amount of rain water has been reduced by cut of 

the trees. The impact has been fall  on the various mountain water 

sources. The maximum amount of ground water depends on the 

rain water . so the scarcity of rain water also effects the ground 

water level. The  amount of water in Almora district is gradually 

dropping. 50 years ago the annual rain water in the Almora  district 

was 1,059mm, where in the year of 2004 it  was nearly 745.2mm.  

The koshi river which flows over Uttarakand suffers from lack of 

rain water. In summer the river provides only 4% water. Due to 

lack of the water the river is about 7.2 km dry in the summer. 

According to data, 12 years ago nearly 790 liter water were flow 

over the river but in monsoon season in the year of 2003 it flows 

only 85 liters.  The scientists became very scared about the 

situation and according to them if the  situation continues the river 

became dry in the next 12 years. The situation also became very 

worst  when  the springs  were  became dry and due to lack of 

water the rivers also became dry.  The district was totally depend 

upon the ‘dharas’ and ‘nalas’.  Where 150 years ago the total no  

of dharas was 360 but now  it is only 60. 

            To tackle  the situation the Uttarakand government has 

take an initiative in 2005.  Government arrange hand pump to 

extract the ground water. At present the government arrange  pipe 

water for  the whole town.  

            Although  according to the government the water problem 

will be removed very soon by  the pinder Glaciar project. 

Government hoped that when the project is successfully done it 

not only removed the water problem of Koshi river, but also the 

other rivers such as Gangas, Ramganga, Kausani. But to complete 

the project it near about 15 to 20 years time will be taken. So now 

the whole town is suffering from huge water problem, specially in 

summer time  when water is supping only for 2 hours in a day even 

in some places water is supping within 2 days.  

Rajasthan : 

            The worst water crisis faced by Rajasthan in the  summer 

season. Almost 13,500 villages do not have access to safe drinking 

water. They are totally depend upon water tankers send by the 

government. According to the report of NDTV “ Rajasthan has the 

countries 10 % mass but only 1.1%  surface water making it almost 

completely depend on ground water which is fast depleting. Only 

10% of wells have water that is safe for drinking. 88% of 

Rajasthan’s water is saline. 

Chennai:  

             water crisis is the one of the leading crisis in chennain. In 

2019 the water situation in chennain became very worst. There 

seen an extreme water crisis. The officials of the city declared 

“Day  Zero” on 19th June 2019, when almost every water 

supplying reservoirs became totally dry. These dry situation has 

created for the two year deficient monsoons rainfall particularly in 

late 2017 and throughout much of 2018 had led to this crisis. 

West Bengal:  

             In west Bengal there is  very critical water situation. 

Purulia and Bankura two most drought prone district of west 

Bengal. A study published in 2017,  the  Union Ministry revealed 

the worst water situation of West Bengal. According to the report 

around one out of every five persons in rural India does not get 

enough clean drinking water in west Bengal.  The report also 

revealed that around 411 lakh villagers in India, which is around 

4.5 percent of the country’s rural population, do not have access 

to clean drinking water.  According to the report out of the 411 

lakh population around 19 percent villages are from the West 

Bengal.[12] West Bengal is the second number of State where the 

maximum rural population do not access clean and safe drinking 

water.  The report also says that the urban people also does not 

access the adequate amount of  clean drinking water.  
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            A village, Onda from the Bankura district, where the 

women collect water and store it in pichers and buckets for two 

days. The situation became very  worst in the summer when the 

temperatures range from 42 to 47 degrees Celsius. A person from 

the  Onda village said that “the shortage of drinking water cause 

several diseases. We suffer bouts of dehydration, constipation, 

diarrhea and urinary tract infections.”[13] 

 

IX. RIGHT TO WATER AND INDIAN CONSTITUTION: 

            Today right to water considered as a most important 

fundamental right. The United Nations also agree with that. In 

1977 at United Nations Water Conference passed a resolution 

which stated that “All people, whatever their stage of development 

and their social and economic conditions, have the right to have 

access to drinking water in quantum and of a quality equal to their 

basic need.” 

            In India the right to water considered as right to food, right 

to clean environment and right to health, in short all those right 

which have been protected under the broad category of Article 21, 

Right to life. The article 39(b) of the Indian Constitution which is 

non justiciable, recognizes the principle of equal access to the 

material resources of the community, it also declared that ‘the state 

shall in particular, direct its policy towards securing that the 

ownership and the control of the material resources of the 

community are so distributed as best to subserve the common 

good.’[14]  

            In the form of various court proceedings the Supreme 

Court of India protects the right to water of Indian Citizen. Article 

21 enhanced  the right to healthy environment. Right to healthy 

environment means protections the fundamental right in a clean 

and healthy environment. Today the right to healthy environment 

has been developed as a part of the right to life under article 21 of 

our Indian Constitution.  In 1984  the Supreme Court in the  

Bandha Mukti Morcha v/s Union of India case, declare that the 

right to healthy environment is a part of the right to life under 

Article 21. In 1st December 2000, the Supreme Court of India also 

declare that in today’s emerging jurisprudence, environmental 

rights which encompasss a group of collective rights are described 

as ‘third generation’ rights.[15] 

            A most important verdict of Indian Supreme Court was in  

1990, the case of A.P. Pollution Control Board ll v/s Prof. 

M.V.Nayudu. In  1986  the Andra Pradesh government was  

violating the Environment Protection Act and  had  allowed  to set 

up a industry (which spread pollution) near the two main 

reservoirs of Andhra Pradesh,- the Himayat Sgar lake and the 

Osman Sagar lake. The Supreme Court declared that 

“Environment Protection Act and The Water (Prevention and 

Control of Pollution) act 1974 did not enable to the State to grant 

exemption to a particular Industry within the area prohibited for 

location of polluting industries. Exercise of such a power in favour 

of a particular industry must be treated as arbitrary and contrary to 

public interest and in violation of the right to clean water under 

article 21 of the constitution of India………..the government 

could not pass such an order of exemption carelessly passed, 

ignoring the ‘precautionary principle’ could be catastrophic.”[16] 

The court stated that right to clean and safe drinking water is 

fundamental  to life and it is the fundamental duty  of government 

under article 21, to provide clean and safe drinking water to all 

citizens.  

            The another most important verdict of Supreme Court is 

the judgment of Narmada Bachao judgment.  In the Narmada 

Bachao Andolon v/s Union of India, case the chief Judge Kripal, 

J said that “water is the basic need for the survival of human beings 

and is part of the right to lofe and human rights as enshrined in 

article 21of the Constitution of India…………..and the right to 

healthy environment and to sustainable development are 

fundamental human rights implicit in the right to life.”[17] 

In the Vellore Citizens Welfare Forum v/s Union of India, case the 

Supreme Court also protects right to water of the people. In that 

case, the allegation raised against the tanneries and other industries 

of the Tamil Naru State.  In this regard  a petition was filled . 

According to the petition untreated effluent was being discharged 

into agriculture fields, waterways and open land which reached the 

Palar river. The Palar river is the main source of  fresh water to the 

residents of the area. The to the residents the effluents had spoiled 

the physic-chemical properties of the soil and had contaminated 

the groundwater by percolation. [18] 

            In that case the Supreme Court of India recognized the 

right to clean and healthy environment. The Court also 

compensate the victims according to the precautionary principal 

and polluter pays principle. The precautionary principle means 

firstly the state law of environment have to be anticipated and 

preventive in nature to check environmental degradation. The 

environmental degradation means the disintegration of the earth or 

deterioration of the environment through consumption of assets, 

for example air, water and soil, the destruction of environments 

and the eradication of wildlife. It is characterized as any change or 

aggravation to nature’s turf seen to be pernicious or undesirable. 

Ecological effect or degradation is created by the consolidation of 

an effectively substantial and expanding human populace, 

constantly expanding monetary development or per capita fortune 

and the application of asset exhausting and polluting technology. 

It occurs when earth’s natural resources are depleted and 

environment is compromised in the form of extinction of species, 

pollution in air, water and soil and rapid growth of population.[19]  

secondly , that where there are threats of serious and irreversible 

damage, lack of scientific certainty should not be used as a reason 

for posting measures to prevent environmental degradation and 

thirdly that the onus of proof is on the actor or the 

developer/industrialist to show that his action is environmentally 

benign.[20] 

            The Supreme Court also said that “The constitution and 

statutory provisions protect a person’s right to fresh air, clean 

water and pollution free-environment but the source of the right is 

the inalienable common law right to clean environment”.[21] 

            The Supreme Court  look up on the matter of cleaning up 

various water resources like rivers, tanks wells etc.  The Supreme 

Court also very much concerned about  ground water pollution, 

it’s cleaning up and also the pollution of the drinking water 

sources.  

            According to the Supreme Court the water is a community 

sources which is to be held by the state in public trust in 

recognition of its duty to respect the principle of inter-generational 

equity.[22]. 

            An another most important verdict of Supreme Court is the 

M.C.Meheta v/s Kamal Nath case. In that case court declared that 
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“our legal system- based on English common law- includes the 

public trust doctrine as part of its jurisprudence. The state is the 

trustee of all natural resources which are by natural meant for 

public use and enjoyment. Public at large is the beneficiary of the 

seashore, running waters, air, forests and ecological frangile lands. 

The state as a trustee is under a legal duty to protect the natural 

resources. These resources meant for public use cannot be 

converted into private ownership.”[23] 

            So after the above discussion we can say that right to water 

is not considered as a separate fundamental right in India. It came 

under the broad category of right to life under article 21. The 

Supreme court protects people right to water through protecting 

the right to life in a clean and safe environment. The court 

protecting it as a negative right to do not water sources polluted. 

According to South African Constitution “ (1) Everyone has the 

right to have access to  

                                                                       a………. 

                                                                       b. sufficient food and 

water; and  

                                                                 (2)  the state must take 

reasonable legislative and other                       measures, within its 

available resources to achieve the progressive realization of each 

of these rights.”[24] 

In South Africa it is the duty of the state to 1. ensure physical 

accessibility of water to all citizens.2. ensure that all citizens can 

access water in a very low cost and 3. Protect the water right 

against undue infringement. 

So both the India and South Africa consider the right to water as 

an important right and protects them but in a different manner and 

different perspective. 

 

X. CONCLUSION 

            After the end of cold war and disintegration of soviet 

Union today the world thinkers began to shift their focus from 

military security to human security.  Human security means the 

human well-beings, human development. The human 

development means to secure food, water, employment and 

environment.  Water security not only secure the individuals right 

to dinking water, it also protects the right to food, right to 

employment of the human beings. Because water is not usable in 

drinking purpose only, agriculture production, industrialization 

depend on water. So it is the duty of the state to safeguard the right 

to water of the people.  

            In India, our constitution protects the right to water through 

the article 21 but if we really want to  fully enjoys the right to 

water, it is our duty to crate consciousness among the people  about 

the misuse of water and also government have to take positive 

action through various plans, projects, and policies towards 

safeguard the water. Government have to take initiative towards 

rainwater harvesting, protects the surface and ground water from 

the pollution.     
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Abstract- This study explored on the factors affecting 

organization’s logistics-outsourcing in the supply chain 

management in Kenya Seed Company Limited. The specific areas 

were; to evaluate the effect of information systems, supplier 

relationships, order processing and inventory management in 

systems in the supply chain in Kenya Seed Company Limited. 

 

Index Terms- Information systems, supplier relationship, order 

processing and inventory management. 

 

I. INTRODUCTION 

cholars like Achuora, Arasa and Ochiri (2014) have defined 

logistics as part of a supply chain which involves with the 

forward and reverse flow of goods & services, cash and 

information. Many companies following the trend of increased 

outsourcing are rationalizing their existing outsourced logistics 

operations because companies can minimize their cost and also 

maximize the value of the company. There is a growing need to be 

quick to respond to customer and market demand; logistics 

activities involve a large commitment of capital. The logistics 

function can be the key facilitator in cross functional effort 

towards supply chain integration. In Kenya, many organizations 

and institutions have adopted outsourcing of services and goods 

from third parties due to the benefits resulting from this such as 

lower cost to the organization, satisfied customers and most 

important relieving the management to deal with more strategic 

issues by conceding the non-core functions to specialized firms 

(Agaba & Shipman, 2014). A report by the Bureau of Transport 

Economics states that the performance of the logistics system had 

a major impact on the economy: “It affected the cost structures and 

revenues of Australian producers, their effectiveness in areas such 

as delivery times and product quality and the responsiveness of 

producers to consumer requirements (Bali, Kose & Gumus, 2013).  

Also, Agaba and  Shipman (2014) stated that due to the trend of 

nationalization and globalization in recent decades, the importance 

of logistics management had been growing in various areas. 

Efficient flow of goods and information were only possible if there 

was a well-developed transport and communication infrastructure. 

Consequently, incompetent transport and communication formed 

a major obstacle in achieving efficiently organized flows of goods 

and services. If farmers and manufacturers were to take advantage 

of reforms in agriculture and other productive systems, 

dependable transport and communication systems were vital. Such 

systems were of major importance for the facilitation of internal 

and external trade. Investments in infrastructure would improve 

distribution logistics, increase productivity and lower production 

costs (WB, 2010). Keeping track of orders, shipping, inventory 

and returns, along with various other supply chain functions can 

be extremely time-consuming and expensive for many companies. 

Outsourcing these processes can be the ideal solution. Logistics 

outsourcing helps the firm expand internationally and operate on 

a much larger scale. You can do business wherever the opportunity 

presents itself by setting up delivery operations in another country 

within a relatively short time frame (Bansal, ving & Taylor, 2014). 

 

1.2    Statement of the Problem 

          Despite the fact that firms are able to internally perform 

most production and service provision activities, many still choose 

to outsource these activities to 3PL service providers (Bailey, 

2016). Outsourcing logistics saves a wealth of time and money 

that would otherwise be spent sourcing internally. Firms that chose 

to use 3PLs providers are able to eliminate the need to invest in 

warehouse space, technology, transportation and staff to execute 

the logistics internally. Using 3PL providers also keeps the 

organization up to date as far as the ongoing trends in the industry 

is concerned. Various studies have been conducted to establish a 

link between outsourcing logistics and firm performance. Gikonyo 

(2016) conducted a study to explore the extent of outsourcing of 

the logistics function within the manufacturing industry. The 

research was carried out on the effect of order warehousing, 

packaging and transport logistics outsourcing on the performance 

of the logistics in Kenya. On the other hand, also Makabira and  

Waiganjo (2014). conducted a study on the effect of outsourcing 

on the operational performance of shipping industry in Kenya. The 

objective of the study was to determine outsourcing effect on 

operational performance of shipping industries in Kenya. 

According Masiko (2013) did a study on logistics outsourcing but 

was comparing logistics outsourcing practices and performance of 

large manufacturing firms in Nairobi. He established that logistics 

outsourcing practices being adopted by the large manufacturing 

firms resulted to increased productivity, organizational 

effectiveness, increased profits, continuous improvement and 

improved quality. Therefore this study endeavored to bridge the 

existing gap by creating new knowledge out of this study by 

identifying the factors affecting organizations’ Information 

systems, supplier relationship, order processing and inventory 

S 
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management the link the same to logistic-outsourcing in a supply 

chain management . 

 

II. 2.1 INFORMATION SYSTEM 

          The role of the MIS in an organization can be compared to 

the role of heart in the body. The information is the blood and MIS 

is the heart. In the body the heart plays the role of supplying pure 

blood to all the elements of the body including the brain. The heart 

works faster and supplies more blood when needed. It regulates 

and controls the incoming impure blood, processes it and sends it 

to the destination in the quantity needed. It fulfills the needs of 

blood supply to human body in normal course and also in crisis. 

MIS plays exactly the same role in the organization (Bailey, 2016). 

The system ensures that an appropriate data is collected from the 

various sources, processed, and sent further to all the needy 

destinations. The system is expected to fulfill the information 

needs of an individual, a group of individuals, the management 

functionaries, the managers and the top management. MIS 

satisfies the diverse needs through a variety of systems such as 

Query Systems, Analysis Systems, Modeling Systems and 

Decision Support Systems, MIS helps in Strategic Planning, 

Management Control, Operational Control and Transaction 

Processing ( Makabira & Waiganjo, 2014). 

          Information systems (IS) involve a variety of in-formation 

technologies such as computers, soft-ware, databases, 

communication systems, the Inter-net, mobile devices and much 

more, to perform specific tasks, interact with and inform various 

actors in different organizational or social contexts. Of general 

interest to the field of IS are therefore all aspects of the 

development, deployment, implementation, use and impact of IS 

in organizations and society (Nyongesa  & Osoro, 2019).The 

effectiveness and accuracy of distribution systems depend on the 

transfer of information (Nelson, Moody  & Stegner, 2014). An 

information system is a mainframe system linking a number of 

computers together. Information system links up the logistical 

activities. It integrates a number of information sources, including 

the order information, purchasing information, production 

information schedule, the packaging information schedule, the 

transport and warehousing information, the distribution 

information, the payment information and the delivery 

information. It serves to enable logisticians retrieve date as and 

when it is required, process data through the system and analyze 

data (Bansal, Irving & Taylor, 2014). According to Nasra (2014), 

logistical information has two major components; planning and 

coordination and operations. Planning and coordination include 

the activities necessary to schedule procurement, production and 

logistics resource allocation throughout the enterprise. Nowadays 

competitive overall business environment requires effective use of 

firm resources which may be achieved through use of information 

technology resources for logistics activities (Barsemoi Mwangagi 

& Asienyo, 2014). According to Barth,  Beave and Landsman 

(2013), the flow of accurate and real time information in logistics 

is considered very important to the flow of materials. IT helps in 

sharing information on transfer or exchange of information 

indicating the level and position of inventory, sales data and 

information on the forecasting information, information about the 

status of orders, production schedules and delivery capacity, and 

firm performance measures (Wardaya, et al, 2013). Prior research 

has proved that better information usage can improve the 

performance of many logistics tasks including distribution of 

network design, demand forecasting, transport management, 

inventory management and the processing of orders which is of 

primary importance to firm performance Bowersox et al., 2012). 

Effective and efficient information sharing improves the visibility 

of logistics activities (Barth et al., 2013). 

 

2.2 Supplier Relationships 

          In the beginning, relationship marketing was seen as an 

attempt to “involve and integrate customers, suppliers and other 

infrastructural partners into a firm’s developmental and marketing 

activities” . In this regard, Bailey (2016), provided one of the most 

universally recognized definitions of relationship marketing, 

namely its focus on all marketing activities conducted to create, 

develop, and manage successful relationships between marketing 

partners (e.g. suppliers and buyers). Another very good definition 

of relationship marketing is that of Gikonyo,(2016). who view 

relationship marketing as a philosophy for re-orientating buyers 

and suppliers through a business strategy. This brings them 

together in collaborative and cooperative ways, ensuring 

synergetic, trusting and mutually beneficial relationships. 

          Later, Bailey (2016)emphasized the long-term and value-

adding nature of such relational exchanges, while more recently 

the key emphasis has shifted to the mutuality of such long-term 

and value-adding relationships Kothari (2014) and the question of 

relative returns of such relationships  Further, building on the so-

called service-dominant logic of marketing or the broader service 

logic, Bailey (2016)  also emphasized the role of services as a 

“mediating factor” in the process of mutual buyer-supplier value 

creations, where true value is created not only through exchanges, 

but from active engagement and integration of partners in each 

other’s processes. This is more consistent with relationship 

marketing as a synonym for a network perspective on buyer-

supplier relationships  

          Supplier relationship is the systematic, enterprise-wide 

assessment of suppliers’ assets and capabilities with respect to 

overall business strategy, determination of what activities to 

engage in with different suppliers, and planning and execution of 

all interactions with suppliers, in a coordinated fashion across the 

relationship life cycle, to maximize the value realized through 

those interactions. According to Nyaga et al., (2010), in joint 

relationships between customers and traders, joint relationship 

efforts play an important role and the influence of such effort is 

directly related to trust and not to commitment. In addition to this, 

the impact of joint relationship efforts is greater for suppliers than 

for buyers. SRM necessitates a consistency of approach and a 

defined set of behaviors that foster trust over time. Effective SRM 

requires not only institutionalizing new ways of collaborating with 

key suppliers, but also actively dismantling existing policies and 

practices that can impede collaboration and limit the potential 

value that can be derived from key supplier relationships 

(Basheka, 2016). At the same time, SRM should entail reciprocal 

changes in processes and policies at suppliers. Thus, joint efforts 

may not be seen as ‘strategic’ and do not directly influence a firm’s 

long-term commitment to a particular relationship (Bartik, 2016). 

The length of time that two firms have been involved in a buyer-

supplier relationship is dependent on the effective control 

mechanism that manages these inter-organizational relationships 
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and consequent performance increases or decreases achieved as a 

result of a firm’s inclusion as a party to it (Basheka & 

Tumutegyereize, 2016). 

 

2.3 Order Processing 

          Order processing is the term used to ascertain the collective 

tasks associated with achieving an order for goods or services 

placed by a customer (Benton, 2014).  The order processing 

system is the communications network which provides 

information necessary for the management of the interfaces 

between logistics and the other functional areas of the firm as well 

as within logistics (Basheka, 2016). The order fulfillment process 

is often viewed as transactional and part of the logistics function 

within a firm. However, it is important that managers recognize its 

strategic components, its cross-functional needs, and its role 

within the management of the supply chain. At the strategic level, 

the order fulfillment process involves understanding the internal 

and external requirements and assuring that the system has 

adequate capabilities. This includes understanding the business 

strategy and the customer service requirements, and designing a 

supply chain network to meet customers’ needs efficiently. 

Another important component of the process is to have a 

responsive system in place for when demand exceeds supply and 

some orders cannot be filled. A The order processing procedure 

begun with the acceptance of the order from the customer, and it’s 

not considered complete until the customer receives the products 

and determined that orders have been delivered accurately and 

completely (Benton, 2014). The order processing procedure begun 

with the acceptance of the order from the customer and it‘s not 

considered complete until the customer receives the products and 

determined that orders have been delivered accurately and 

completely. It has three principal functions for a firm it created a 

flow of information that preceded the goods, accompanied them 

and followed them (goods) (Bergman & Lundberg, 2013).  

          There is no timely information on changes in demand and 

one has to deal with a long lead time between placing an order and 

receiving the products. Because of this long lead time, the reaction 

time is too long; in the game it takes over 4 weeks to respond to 

sudden changes in demand. This also leads to ‘misperceptions of 

feedback’, i.e. subjects tend to disregard the inventory in the 

pipeline they ordered earlier and keep on ordering more. Next to 

these aspects Chalotra (2013) found a number of additional causes 

in real-life supply chains: ?? order batching due to economies of 

scale in ordering (quantity discounts) and transportation (full truck 

loads) and the use of periodic planning systems;  price fluctuations 

driven by promotions; and rationing and shortage gaming; i.e. the 

incentive to increase orders during shortages, place orders with 

multiple firms, and cancel orders once inventory arrives. Several 

redesign strategies are proposed to reduce demand amplification 

and improve supply chain performance:  Eliminate all time delays 

in goods and information flows from the supply chain; Exchange 

information concerning true market demand with parties upstream 

the supply chain; ?? Remove one or more intermediate echelons 

in the supply chain by business take-over;  Improve the decision 

rules at each stage of the supply chain: modify the order quantity 

procedures or their parameters. Fatiha (2014)  quantified the 

impact of these improvement options and showed that the 

performance could be drastically improved if the configuration 

and operational management of the supply chain, the essence of 

SCM, is changed 

 

For most manufacturers, the supply chain looks less like a pipeline 

or chain than an uprooted tree, where the branches and roots are 

the extensive network of customers and suppliers. The question is 

how many of and how intensive these branches and roots need to 

be managed. Management will need to choose the level of 

partnership appropriate for each particular supply chain member 

knowing that firm capabilities in time and effort are limited 

(Evans, 2015). With some suppliers partnerships are required 

since the raw materials they deliver are crucial; others are less 

important and only have to be monitored. The key is to sort out 

which members are critical to the success of the company and the 

supply chain in line with the supply chain objectives - and, thus, 

should be allocated managerial attention and resources. What 

processes should be linked with each key member? Successful 

SCM requires a change from managing individual order business 

processes within one organization to integrating activities over 

organizations into key supply chain processes. Fatiha  (2014) he 

identified eight key business processes that could be integrated 

with the key members in the supply chain. It is usually not 

necessary to integrate all processes; e.g. if the order winner is 

responsiveness focus should be on order fulfilment, whereas if the 

order winner is innovation focus should be on joint product 

development.  

          And the longer the delivery lead time can be, the more 

efficiently the supply chain can be managed. The general trend for 

the position of the DP is to shift upstream the supply chain, i.e. the 

planning and execution of activities at industrial manufacturers 

and primary producers are more and more based on consumer 

order demand information (Evans, 2015). A good example is the 

fabrication of cars; nowadays cars are assembled only after the 

customer order has been received requiring very flexible 

manufacturing systems. Increasing responsiveness by relocating 

the decoupling point in the supply chain 15 years ago, the 

computer industry was characterized by delivery lead times up to 

multiple weeks – mainly because the production lead time was 

very long. Since then, customer requirements have changed 

resulting in a request for short delivery lead times and a large 

product portfolio. Producers have reacted to this by shifting the 

decoupling point upstream in the supply chain (Ganesh Kumar & 

Nambirajan, 2013).  

          In order to keep the business profitable  order processing 

should focus on; internet technology to establish high-speed 

information exchange and have direct customer order information 

i.e. thereby eliminating the dealer network, product 

standardization and modularization  when using generic or 

modular inventory the final commitment to a specific customer 

order is postponed, close partnerships with suppliers that deliver 

the requested modules at the requested time and place, increased 

production /assembly flexibility, and fast transportation structures. 

Nowadays, computers are assembled to order and the requested 

configuration can be delivered within a few days. Benefits of 

Supply Chain Management; The profitability of the supply chain 

could be improved drastically via better order delivery 

performance such as improved responsiveness and reliability of 

deliveries, fewer stock outs, higher product quality, more receiver-

friendly loads and increased information availability such as better 
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demand insight, more predictable order cycles, accurate and real-

time at the operational level and a reduction of time-to- market at 

the tactical and strategic level  ( Evans, 2015). The potential for 

improvement when applying SCM-concepts is based on the 

reduction of inventory-carrying  such as reduced overstocks, faster 

inventory turns and transportation costs (pooling of transport), the 

reduction of indirect and direct labour costs and the increase of 

sales and sales margins. Many companies are re-engineering and 

rationalizing their supply chain network to obtain these benefits.  

 

2.4   Inventory Management 

          The importance of proper inventory management is evident 

when one considers that inventories have lead to the demise of 

many a business. The downfall of some companies results from 

the fact that they are simply unaware of, or do not consider, the 

cost of inventory. Inventory is generally considered as a safety 

factor, the lubrication between different parts in the supply chain 

that enhances the smooth functioning of the total chain. In recent 

times, however, inventory has come to be considered more and 

more as a liability (Arthur, 2016). Yet the basic function of 

inventory, namely saving in other areas and providing ‘insurance’, 

cannot be denied. The challenge is to balance the need for 

inventory against the cost of carrying inventory. There are various 

reasons why businesses on different levels in the supply chain hold 

inventory. The functions of inventories can be classified into the 

following broad categories: decoupling, balancing supply and 

demand, buffering against uncertainties in supply and demand 

geographical specialization and preventing the cost of a stock out 

(Bailey, 2016). 

          Inventory management is the branch of business 

management that covers the planning and control of the inventory. 

An inventory management system is the combination of hardware 

and software, processes and procedures that oversee the 

monitoring and maintenance of stocked products raw materials 

and supplies, or finished products ready to be sent to vendors or 

end consumers (Nasra, 2014). Inventory management is one of the 

important key activities of business logistics. Because of its role 

in business organizations, inventory is one of the most important 

instruments of logistics planning and control. While inventory on 

work in process is linked to the production process, physical 

inventory on stock or in buffer storage is unnecessary from the 

standpoint of added value and is considered as waste of time and 

money (tied-up capital). Bergman and  Lundberg (2013) are of the 

opinion that inventory typically represents the second largest 

component of logistics cost next to transportation. The risks 

associated with holding inventory increase as products move down 

the supply chain closer to the customer because the potential of 

having the product in the wrong place or form increases and costs 

have been incurred to move the product down the channel. In 

addition to the risk of lost sales due to stock outs because adequate 

inventory is not available, other risks include obsolescence, 

pilferage and damage. According to Nasong’o and Osoro (2019), 

inventory is a significant asset in most organizations. Its effective 

management, therefore, is a key task within the auspices of 

operations. But controlling inventory is far from easy. It involves 

a complex set of decisions due to the many forms inventory takes 

and functions it provide. In addition, inventories are the result of 

functional policies within an organization as well as the short and 

long term decisions in purchasing, operations and sales.  

          The optimal management of inventories is a primary 

objective for all the firms manufacturing make to stock finished 

goods. As a matter of fact, inventories have important implications 

for both the financial and the economic performance of the 

company; therefore it is widely acknowledged that an optimal 

inventory management policy allows companies to achieve higher 

profitability levels. In general terms, inventory management 

policies should be aimed at lowering the holding costs through 

higher inventory rotation, but without triggering substantial stock 

outs and backorders, caused by demand peaks and / or lead time 

delays (Nelson, Moody & Stegner, 2014). As all organizations are 

concerned with inventory management, a particular accent has to 

be put to it. A well-balanced inventory management implies the 

coordination of strategic functions for example production, 

finance and marketing of the organization in order to achieve its 

objectives. The achievement of any organization’s objectives is 

linked to the relationships of functional goals. That’s the reason 

why strategic policies related to inventory management have to be 

arrested or conceived in order to achieve the organizational goals. 

Because, failure to that, an organization will grind to a halt. 

Inventory management uses a variety of data to keep track of the 

goods as they move through the process including lot numbers, 

serial numbers, cost of goods, quantity of goods and the dates 

when they move through the process. Some inventory 

management software systems are designed for large enterprise 

and they may be heavily customized for the particular 

requirements of those organizations (Newman, 2016). 

 

2.5 Supply Chain Management 

          Supply-chain management is a cross-functional approach 

that includes managing the movement of raw materials into an 

organization, certain aspects of the internal processing of materials 

into finished goods and the movement of finished goods out of the 

organization and toward the end consumer  (Ng’ang’a, 2014). As 

organizations strive to focus on core competencies and become 

more flexible, they reduce their ownership of raw materials 

sources and distribution channels. These functions are 

increasingly being outsourced to other firms that can perform the 

activities better or more cost effectively (Newman, 2016). The 

effect is to increase the number of organizations involved in 

satisfying customer demand, while reducing managerial control of 

daily logistics operations. Less control and more supply-chain 

partners lead to the creation of the concept of supply-chain 

management. Supply chain management produces benefits such as 

new efficiencies, higher profits, lower costs and increased 

collaboration (Ng’ang’a, 2014). 

          SCM enables companies to better manage demand, carry the 

right amount of inventory, deal with disruptions, keep costs to a 

minimum and meet customer demand in the most effective way 

possible  (Nagati & Rebolledo, 2013). These SCM benefits are 

achieved through the appropriate strategies and software to help 

manage the growing complexity of today's supply chains. The 

purpose of supply-chain management is to improve trust and 

collaboration among supply chain partners thus improving 

inventory visibility and the velocity of inventory movement. The 

most basic version of a supply chain includes a company, its 

suppliers and the customers of that company (Mutava, 2014). The 

chain could look like this: raw material producer, manufacturer, 

distributor, retailer and retail customer. A more complex, supply 
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chain would likely include a number of suppliers and suppliers' 

suppliers, a number of customers and customers' customers or 

final customers  and all the organizations that offer the services 

required to effectively get products to customers, including third-

party logistics providers, financial organizations, supply chain 

software vendors and marketing research providers. These entities 

also use services from other providers (Mwikali & Kavale, 2013). 

 

Research Design 

          A research design is a detailed plan of how a research study 

is to be completed; operating variables measurement, sample 

selection, collection of data and analyzing the results of the study 

and testing the hypotheses (Creswell, 2013). Descriptive research 

allows a researcher to describe a certain phenomenon the way it is 

without manipulating the variables.  Cross-sectional analysis has 

the advantage of avoiding various complicated aspects of the use 

of data drawn from various points in time, such as serial 

correlation of residuals. It also has the advantage that the data 

analysis itself does not need an assumption that the nature of the 

relationships between variables is stable over time, though this 

comes at the cost of requiring caution if the results for one time 

period are to be assumed valid at some different point in time 

(Kothari, 2011). Cross-section research design was used in this 

study because it allows researchers to compare many different 

variables at the same time. Mostly, the design is the logical 

sequence that connects the empirical data, research questions and 

conclusions (Creswell, 2013). 

 

III. 3.1   INFERENTIAL STATISTICS 

          The regression results for the variables, both the dependent 

variable (Supply Chain Management) and the specific variables 

(Information Systems, Supplier Relationship, Order Processing 

and Inventory Management) were analysed and the results 

reported as presented in the respective tables below. The proposed 

research hypotheses were the basis of the analysis and the 

regression output results thereof. 

 

3.2 Regression Results  

          The independent variables in the model were used to 

explore the indicators of Supply Chain Management. In 

identifying the variance to which the independent variables 

affected the dependent variable in the model, the co-efficient of 

correlation (R squared) was used. A goodness fit model was used. 

Research analysis was then used to make predictions about the 

collected data.A better and reliable model is depicted by a large 

value of R squared. 

 

 

Table 1.2; Model of Goodness Fit 

 

Model R R Square Adjusted R Square 

Std. Error of the 

Estimate 

1 
.643a .589 .798 .3563 

a. Predictors: (Constant), Information Systems, Supplier Relationship, Order Processing and 

Inventory Management 

          The overall contribution of the four independent variables; 

Information Systems, Supplier Relationship, Order Processing 

and Inventory Management gave a results of 64.9% (R2 = 0.649) 

towards the efficiency on Supply Chain Management 

improvement after its implementation in the Kenya seed company, 

and the remaining variance of 35.1% represents other 

variables/predictors not used in this study, which can also have 

effect on the dependent variable. This is in line with the findings 

of Musau (2015). 

 

Analysis of Variance  

          The regression equation was used to test the relationship 

between independent variables and the dependent variable. 

Analysis of variance statistics was conducted to determine the 

differences in the means of the dependent and independent 

variables to show whether a relationship exists between the two. 

At 95% confidence level  and when the P-value is @ 0.05 implies 

that implementation of on Supply Chain Management have a 

significant relationship with Information Systems, Supplier 

Relationship, Order Processing and Inventory Management which 

is significant at 5 % level of significance. Research analysis was 

then used to make predictions about the collected data. 

 

Table 1. 4 ANOVA 

ANOVAa 

 

Model Sum of 

Squares 

DF Mean Square F Sig. 
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Regression 

 

1 Residual 

 

Total 

3.708 

 

6.670 

 

10.378 

1 

 

83 

 

84 

100.777 

 

4.585 

12.2896 .0001b 

a. Dependent Variable: Supply Chain Management 

b. Predictors: (Constant), Information Systems, Supplier Relationship, Order Processing and Inventory Management  

 

          The F-test as provided by the ANOVA table above is 

significant relationship to the explained/dependent variable; 

Supply Chain Management in Kenya Seed Company Limited, and 

therefore the model has predictive power F =12.2896, p<0.001. 

 

4.8.2    Multiple Linear Regression Analysis 

          The analysed data was as presented in table 4.14 below, 

where Information Systems explained 11.7%, Supplier 

Relationship 21.7%, Order Processing 33.8% and Inventory 

Management 17.7% of the Supply Chain Management at the 

Kenya Seed Company Limited.  

 

 

Table 1.3 Regression coefficients Results 

 

Coefficientsa 

Model Unstandardized 

Coefficients 

Standardized 

Coefficients 

T Sig.  

B Std. Error Beta   

1 

(Constant) -0.590 .487  .490 .726   

Information Systems .117 .125 .111 1.361 .059   

Supplier Relationship .217 .123 .211 1.433 .069   

Order Processing .338 .137 .436 2.177 .004   

Inventory Management .177 .169 .163 1.531 .615   

a. Dependent Variable: Supply Chain Management 

 

The regression model generated from the above regression results took the following form; 

Y = 0.117 X1 + 0.217X2 + 0.338X3 + 0.177X4  
 

          This section reported the relationship between the 

dependent variable (Supply Chain Management) and the 

independent variables (Information Systems, Supplier 

Relationship, Order Processing and Inventory Management). 

Table 1.3 above presents the coefficients of the estimated variables 

with their expected signs. It can therefore be construed from the 

table above that all the four predictors had a significant positive 

effect on the supply chain management at Kenya Seed Company 

Limited. From the analysis above, Order Processing was the 

variable with the highest significant effect at 33.8% followed by 

Inventory Management at 17.7%, Supplier relationship at 21.7% 

while the variable “information Systems” had the least significant 

effect at 11.7% compared to the other variables. This module is 

therefore expected to be able to measure the variables 

comprehensively. This is in line with the findings of   Nyongesa 

and Osoro  (2019).  

          The predictor variable, information system, predicted 

11.7% of Supply Chain Management, which clearly explains that 

variable factors like decision making on what to store and 

transport, communication, order tracking and tracing, forecasting, 

inventory monitoring and cost reduction were highly correlated 

with Supply Chain Management. Meaning, Ceteris paribus, a unit 

change in information system results in a 0.117 change in supply 

chain management.  The relationship between supplier 

relationship and supply chain management had strength of 21.7% 

with a positive coefficient of 0.217; similarly the set of 

standardized beta coefficients suggest that adjusting for the effect 

of other explanatory variables, supplier relationship had a positive 

effect on supply chain management. 

           With an order processing system being the communication 

network that provides information necessary for management of 

interfaces between logistics and other functional areas of the firm 

as well as within logistics, this variable truly returned the highest 

effect on supply chain management from the respondents, where 

it recorded the strongest 33.8% effect on the dependent variable. 

This reflected that a unit change in the variable order processing 

resulted in a 0.338 change in Supply chain management at Kenya 

Seed Company Limited. Inventory Management on the other hand 

predicted 17.7% of supply chain management, thereby 

demonstrating a correlation with supply chain management at 

Kenya Seed Company Limited. This implied that a unit change in 

Inventory Management resulted in a 0.177 change in Supply chain 

management at Kenya Seed Company Limited. This echoes the 

findings of Mutava . (2014). 

 

IV. 3.1   CONCLUSION 

          The research analysis results shows that the four keywords; 

information systems, supplier relationship, order processing and 

inventory management had a strong effect on the supply chain 

management at Kenya Seed Company Limited, This is justified by 
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the correlation and regression results above. In general, the 

variable of information system needs to be given more attention 

since even by virtue of it being central to the operations of the 

company, it seems not to be rated as required by the respondents 

who are employees of Kenya Seed Company Limited. From the 

analysis, the variable of supplier relationship received a positive 

feedback and therefore the study concluded that the company has 

performed well in that regard although more effort is required. 

Order processing was the variable with the highest effect on 

supply chain management, however, the neutral responses 

constantly falling over 10% was a course to worry. The conclusion 

was either the areas mentioned have more than what meets the eye 

or the employees are not well enlightened about the systems in the 

company. The company seems to be doing well as regards 

inventory management although continuous improvement on it is 

needed in order to minimize the percentages appearing under the 

neutral columns. 
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Abstract- Employees’ retention has become a veritable weapon of 

competition among organisations globally. Thus, organisations 

that have an effective employees’ retention policy would, no 

doubt, be able to minimise employees’ turnover. It is not in doubt 

that private universities sub-sector of the educational sector, 

especially those in Ondo State, Nigeria, are no exemption. This 

study examined employees’ turnover, causes, effects and remedies 

among academic staff of selected private universities in Ondo 

State, Nigeria. The study employed a survey research design. 

Primary data were obtained from the respondents from two 

selected private universities in Ondo state Nigeria: Elizade 

University, Ilara-mokin and Achievers University, Owo, through 

the administration of a well structured questionnaire. A total of 

120 copies of questionnaire were administered on the respondents 

from the two selected private universities in Ondo State, Nigeria, 

in equal proportion. The logistic regression model was used to test 

the hypotheses set for the study. Findings from the study revealed 

that job dissatisfaction, selection policies, job security and career 

development have statistical significant effect on the turnover 

intentions of academic staff in Nigeria private universities, 

especially, in Ondo State. The study concluded that turnover could 

tarnish the university’s reputation, lead to loss of morale of the 

remaining staff who may think that one of their valuable staff has 

left, high cost of valuable and precious time and money. It 

recommended that proprietors of private universities in Nigeria 

should discourage dissatisfaction as much as possible by investing 

in their employees through adequate rewards and attractive 

remuneration packages. 

 

Index Terms- Turnover, turnover intention, job satisfaction, 

employees performance, employees turnover, private universities 

 

I. INTRODUCTION 

he strife by private universities to maintain and achieve 

competitive advantage over others (federal and state) has 

become a global phenomenon, especially, in Nigeria. It is no doubt 

that private university in Nigeria are in daunting competition not 

only with their fellow private colleagues but also with their public-

owned (federal and state) counterparts. Employees’ retention, like 

customers’ retention among private universities has become a 

veritable competitive tail in Nigeria.  

          Among the first set of private universities approved by the 

federal government in 1999 were Igbinedion University, Okada, 

Babcock University, Ilisan Remo and Madonna University, Okija. 

However, Igbinedon University, Okada was the first licensed 

private university in Nigeria (Adeniyi, 2009). Achievers 

University, Owo, was licensed to commence operation in 2007 

while Elizade University was established in 2013. 

          The process of admission of students into the private 

universities is not as tedious as it is obtainable in the state and 

federal universities in Nigeria. Cosequently, admission seekers 

whose parents can afford to pay, have a better alternative to public 

schools. Private Universities in Nigeria are distinctly more 

expensive to attend, compared to public schools and there are quite 

some private schools that have fees going as much as four times 

the fee of some public schools. 

          Nigerian private universities are blessed with talented and 

highly dedicated workforces who are commited to the processes 

of the institutions where they find themselves. The workforce in 

any private university refers to the employees or staff of that 

university. In the actual sense, it is expected of any employee in 

the university to be productive, committed and loyal to the 

university until retirement. The reverse has always been the case 

in real life situation among academic staff of private universities. 

Most of these universities are characterised with employees’ 

turnover, which poses a recruitment challenge to most of them.  

          Employee turnover is the rate at which employees leave an 

organization (Hedwiga, 2011). It is the rate at which employees 

leave a business enterprise (Hedwiga, 2011). It refers to the 

relative rate at which an organization gains or losses its employees 

(Marisoosay, 2009). Employees’ turnover, in relation to private 

universities, is a measure of the length of time a private 

university’s employees remain in the workforce of the university 

and how frequent the university has to replace its employees. 

When an employee leaves a university with or without a reason 

and such an employee is replaced, the process is known as 

employees’ turnover. Although, every university experiences 

labour turnover, it is more pronounced among private universities. 

          Many of the owners of the private universities in Nigeria 

failed to realize the severe effect of turnover on the productivity 

and profitability of their universities. They believe that once an 

academic staff leaves their universities, they have a host of 

applicants whose curriculum vitae are piled up in their achive from 

T 
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which fresh recriutment could be made. Some of them even 

believe that they have done them a favour employing them; as if 

they have no alternative job elsewhere. They quickly forgot that 

high turnover rate poses a strong and undesirable danger on the 

university, in terms of lost in profit, disruption of academic 

programs, disruption of students mentoring, cost of recruitment 

and selection, to mention but a few. 

          In literature, the issue of employee turnover has been given 

a great deal of attention. This is not surprising because of its 

implications on productivity, cost of production, employees’ 

performance as well as organisational profitability (Edwin, Micah 

and John, 2015).  However, despite these many studies, and the 

severe effect that employees’ turnover pose on productivity, 

efficiency and job performance of a business organisation, very 

little or no study has been directed towards examining the  causes, 

implications and possible remedies among the academic staff of 

Nigeria private universities. The pressent study found it 

imperative to bridge this gap in literature.  

          High turnover rate has always strong undesirable 

consequences including lost return on previous  investment, 

disruption of research and teaching program, discontinuity of 

student mentoring, the monetary costs of recruiting a replacement, 

and the time of other faculty diverted in the hiring process High 

turnover rate has always strong undesirable consequences 

including lost return on previous investment, disruption of 

research and teaching program, discontinuity of student 

mentoring, the monetary costs of recruiting a replacement, and the 

time of other faculty diverted in the hiring process test of time in 

a highly competitive environment, the issue of employees’ 

turnover must be addressed. Although, it  may  not  be  feasible  

for  any  organization  to  totally  eliminate  employees’  turnover  

due  to  several  reasons,  

 

Research Questions 

          The following questions were addressed in order to establish 

the causes, effects and remedies of employees’ turnover among 

academic stafff of selected private universities in Ondo State, 

Nigeria: 

(i) What is the effect of job dissatisfaction on 

employees’ turnover among academic staff in Ondo 

State private universities? 

(ii) Is there any effect of selection policies on the 

turnover intentions of academic staff in the selected 

private universities? 

(i) To what extent does the issues of job security and 

career progression affect turnover rate among 

academic staff in Ondo State private universities? 

 

II.  OBJECTIVES OF THE STUDY 

          The broad objective of the study is to examine employees’ 

turnover, causes, effects and remedies among academic staff of 

selected private universities in Ondo State, Nigeria. 

The study specifically sought to: 

(ii) Examine the effect of job dissatisfaction on 

employees’ turnover in selected private universities 

in Ondo State, Nigeria 

(iii) Determine effect of selection policies on the 

turnover intentions of academic staff in the selected 

private universities. 

(iv) Investigate the extent to which the issues of job 

security and career progression affect turnover rate 

among academic staff in Ondo State private 

universities 

 

Hypotheses 

Ho1: There is no significant effect of job dissatisfaction on 

employees’ turnover in the selected private universities in Ondo 

State, Nigeria. 

Ho2: Selection policies have no significant effect on the turnover 

intentions of academic staff in the selected private universities. 

Ho3: There is no significant effect of job security and career 

progression on turnover rate among academic staff in Ondo State 

private universities 

 

III. REVIEW OF RELATED LITERATURE  

Conceptual Clarification 

Employee’s Turnover  
          Armstrong (2012) defined employee’s turnover as the 

proportion of employees that leave an organization during a given 

time period. It is the voluntary and involuntary withdrawal of 

employees from the employment of an organization. It is the 

rotation of workers around the labour market and between firms, 

jobs and occupations (Abassi and Hollman, 2000).  According to 

Chew (2004), it is the discontinuance of membership in an 

organization by the person who received monetary compensation 

from the organization. It can also be seen as the measure of the 

extent to which old employees leave an organization and new ones 

enter the service. 

 

Types of Employee’s Turnover 

          Armstrong (2012) classified employee turnover into two: 

voluntary turnover which occurs when an employee decides to end 

his/her relationship with the employer for personal or professional 

reasons (Kazi and Zedah, 2011), and involuntary turnover which 

is a movement across the membership boundary of an 

organization, which is not initiated by the employee (Bula, 2012).  

In most cases, the decision to leave an organization is associated 

with being dissatisfied with current job and also having attractive 

offers from other organizations. 

          Involuntary turnover is initiated by the organization and it 

occurs when the organization or employer requires employees to 

leave, when in the actual sense, the employees would prefer to 

stay. It also occurs when the employer decides to terminate the 

employment of a worker due to economic reasons or a poor fit 

between the employee and the organization (Edwin, Micah and 

John, 2015). The cost of employee turnover has become an issue 

in recent times because of its drain of operating profit of 

organizations (Paluku, 2016).  

 

Effects of Employee’s Turnover among Private Universities in 

Nigeria 

          Employee’s turnover may lead result to the disruption of job 

performance by the existing members of the university because 

they may be demoralized as a result of the loss of valued 
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coworkers (Armstrog (2012). Employees’ turnover can also mar 

academic programs in the sense that teaching and research may be 

distrupted until suitable replacements are made. Employee’s 

turnover can also put the reputation of the university at stake in the 

face of the community. The costs of recruitment, hiring and 

selection associated with turnover are also enormous. Employee’s 

turnover can also have a negative impact on the employees who 

leave the university, those who are left in the university and the 

university itself. It causes instability of service of the employees 

and also instability of employment of workforce. Employees who 

leave are deprived of the existing employment, high pay, bonus, 

leave and other facilities. No wonder, Paluku (2016) identifies 

employee turnover as a silent but effective profit killer. 

 

Job Satisfaction  

          Satisfaction refers to the contentment experienced when a 

want or need is satisfied or a goal is achieved. It is the overall 

positive feelings people have about a university, whether as an 

employee, customer, parents or regulator.  Job satisfaction is a 

pleasant feeling resulting from the perception that one’s job fulfils 

or allows for the fulfillment of one’s important job values (Edwin, 

Micah and John, 2015). 

          In the actual sense, employees exhibit this attitude when 

their work matches their needs and interests, when working 

conditions and rewards such as pay are satisfactory, when they like 

their co-workers, and when they have positive relationship with 

their supervisors (Ally, 2011).  Every private university must strife 

to have satisfied and committed academic staff in order to be 

productive and profitable.  

 

Employee Performance 

          Employee performance relates to the outcome of education; 

the extent to which a student and lecturer or institution has 

achieved their educational goals (Ally, 2011). Performance in 

relation to university education is the extent to which a student, 

teacher or institution has achieved his short or long-term 

educational goals. It is the knowledge and skills that students have 

mastered in a subject or a course. It is basically a measure of how 

well students have performed in the various assessment items set 

for them based on some educational criteria determined by 

professionsl educators.   

 

Causes of Employees’ Turnover in Nigeria Private 

Universities 

          Studies have shown that factors such as salary, promotion 

and work environment, management style, nepotism, among 

others, are the likely causes of employees’ turnover among 

academic staff in Nigeria private universities (Firth, David, 

Kathleen and Claude, 2015).  Nwinyokpugi (2015) classified the 

factors that influence turnover intentions in universities into three: 

(i) external environmental (ii) individual factors and (iii) 

organisational factors. Nwinyokpugi (2015) opined that work 

environment could also influence employee turnover intentions. 

Hence, university management should take these factors into 

consideration in order to curb, if not eradicate, the menace of 

turnover among academic staff in their universities. 

 

IV. THEORETICAL REVIEW 

          This study was pivoted on Herzberg Two Factor Theory 

which asserts that there are certain factors in the work place that 

can cause job satisfaction and a separate set of factors that can 

cause dissatisfaction all of which act independently of each other. 

The theory was developed by psychologist Frederick Herzberg in 

1959. According to Herzberg (1959), individuals are not content 

with the satisfaction of lower-order needs at work; for example, 

those needs associated with minimum salary levels or safe and 

pleasant working conditions. Rather, individuals look for the 

gratification of higher-level psychological needs having to do with 

achievement, recognition, responsibility, advancement, and the 

nature of the work itself.  

          Herzberg added a new dimension to this theory by 

proposing a two-factor model of motivation, based on the notion 

that the presence of one set of job characteristics or incentives 

leads to worker satisfaction at work, while another and separate 

set of job characteristics leads to dissatisfaction at work. Thus, 

satisfaction and dissatisfaction are not on a continuum with one 

increasing as the other diminishes, but are independent 

phenomena. This theory is important to the present study because 

it suggests that to improve job attitudes and productivity among 

academic staff in Nigeria private universities, management must 

recognize and attend to both sets of characteristics and not 

assumes that an increase in satisfaction leads to decrease in 

dissatisfaction. 

 

V. EMPIRICAL REVIEW  

          Previous studies on turnover intentions of employees have 

found a significant relationship between job satisfaction and 

employees’ intention to leave an organization. The study by Bula 

(2012) found that job satisfaction is often associated with 

employee turnover, especially, voluntary turnover. However, for 

employees to voluntarily leave their present job, it is obvious that 

they would have had an intention to leave in their minds. Shaw, 

Duffy, Johnson and Lockhart (2005) state that job satisfaction may 

cause employees to make decisions to leave or terminate their 

present job. 

          Beam (2009) found a negative relationship between job 

satisfaction and employee turnover intentions. This implies that 

high job satisfaction leads to low turnover. Employees who are 

satisfied with their jobs are less likely to quit than those who are 

dissatisfied with their jobs (Abassi and Hollman, 2000). However, 

as job satisfaction increases, intention to leave employment 

decreases (Bula, 2012). Abassi and Hollman (2000) posit that high 

job satisfaction will not of itself keep turnover intentions low, but 

it does seem to help reduce employee intentions to leave and 

turnover rate.  

          The study conducted by Beam (2009) reported no evidence 

of a significant relationship between job dissatisfaction and 

employee turnover intention. The findings from the study posited 

that dissatisfied employees sometimes never leave the 

organization. The reason is that some employees cannot see 

themselves working elsewhere, so they remain where they are 

regardless of how dissatisfied they feel.  
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FIGURE 1: FACTORS CAUSING EMPLOYEES’ RETENTION OR TURNOVER 

 

 
 

Source: Researcher’s Conceptualization, 2020. 

 

 

VI. METHODOLOGY 

          This study employed a survey research design. Survey 

research design seeks to find answers to questions through the 

analysis of variable relationship (Best and Kahn, 1998). Primary 

data were obtained from the respondents from two selected private 

universities in Ondo state Nigeria: Elizade University, Ilara-mokin 

and Acievers University, Owo, through the administration of a 

well structured questionnaire. A total of 120 copies of 

questionnaire were administered on the respondents from the two 

selected private universities in Ondo State, Nigeria, in equal 

proportion.  The logistic regression model was used to test the 

hypotheses set for the study.  

          Statistically, the logistic regression model was represented 

by the following equations: 

 

𝒍𝒏 {
𝒑𝒓𝒐𝒃(𝒕𝒖𝒓𝒏𝒐𝒗𝒆𝒓)

𝟏−𝒑𝒓𝒐𝒃(𝒕𝒖𝒓𝒏𝒐𝒗𝒆𝒓)
}  = 𝜷𝟎 + 𝜷𝟏𝑱𝒐𝒃 𝑫𝒊𝒔𝒔𝒂𝒕𝒊𝒔𝒇𝒂𝒄𝒕𝒊𝒐𝒏 +

𝜷𝟐𝒔𝒆𝒍𝒆𝒄𝒕𝒊𝒐𝒏 𝒑𝒐𝒍𝒊𝒄𝒊𝒆𝒔 + 𝜷𝟑 𝒋𝒐𝒃 𝒔𝒆𝒄𝒖𝒓𝒊𝒕𝒚 +
𝜷𝟒𝒄𝒂𝒓𝒓𝒆𝒓 𝒑𝒓𝒐𝒈𝒓𝒆𝒔𝒔𝒊𝒐𝒏  

 

          Where;  𝑙𝑛 {
𝑝𝑟𝑜𝑏(𝑡𝑢𝑟𝑛𝑜𝑣𝑒𝑟)

1−𝑝𝑟𝑜𝑏(𝑡𝑢𝑟𝑛𝑜𝑣𝑒𝑟)
} is called a logit and defined as 

the log of the odds that academic staff will leave a particular 

private university to the other. 

           𝛽0, 𝛽1, 𝛽2, 𝛽3𝑎𝑛𝑑 𝛽4, denote the coefficients of the logistic 

regression model. They measure how much the logit changes 

based on the values of the predictor variables associated to these 

coefficients.  

          Therefore, the hypotheses stated in the study were 

equivalently stated mathematically below 

H01:𝛽1 = 0 𝑣𝑠 𝛽1 ≠ 0;  H02: 𝛽2 = 0 𝑣𝑠 𝛽2 ≠ 0. 

 

VII. RESULTS AND DISCUSSION 

Table1: The Logistic Regression to Test the Hypotheses 

 

Predictor 

Variable 

Parameter 

Estimate 

Standard 

Error 

P-value 

Intercept 1.426 0.210 0.0001 

Job 

Dissatisfaction 

(JD) 

-0.174 0.056 0.0020 

Selection 

Policies (SP) 

-0.234 0.061 0.0001 

Job Security (JS) -0.110 0.063 0.0082 

Career 

Progression (CP) 

0.009 0.055 0.0086 

Source: Computer Printout, 2020. 

Significant at 0.05 levels 

The logistic regression model is: 

𝒍𝒏 = 𝜷𝟎 + 𝜷𝟏𝑱𝒐𝒃 𝑫𝒊𝒔𝒔𝒂𝒕𝒊𝒔𝒇𝒂𝒄𝒕𝒊𝒐𝒏 +
𝜷𝟐𝒔𝒆𝒍𝒆𝒄𝒕𝒊𝒐𝒏 𝒑𝒐𝒍𝒊𝒄𝒊𝒆𝒔 + 𝜷𝟑 𝒋𝒐𝒃 𝒔𝒆𝒄𝒖𝒓𝒊𝒕𝒚 +
𝜷𝟒𝑪𝒂𝒓𝒆𝒆𝒓 𝒑𝒓𝒐𝒈𝒓𝒆𝒔𝒔𝒊𝒐𝒏  

𝒍𝒏 = 𝜷𝟎 + 𝜷𝟏𝑱𝑫 + 𝜷𝟐𝑺𝑷 +𝜷𝟑 𝑱𝑺 + 𝜷𝟒𝑪𝑷 

𝒍𝒏 = 𝟎. 𝟎𝟎𝟎𝟏 + 𝟎. 𝟎𝟎𝟐𝜷𝟏 +  𝟎. 𝟎𝟎𝟎𝟏𝜷𝟐 + 𝟎. 𝟎𝟎𝟖𝟔𝜷𝟑

+ 𝟎. 𝟎𝟎𝟖𝟐𝜷𝟒 

           

          The p-value of the logistic regression model for the 

relationship between job dissatisfaction and employees’ turnover 

gave 0.002. This was less than the significance value (0.05). 

Hence, it was concluded that job dissatisfaction has statistical 

significant effect on the turnover intentions of academic staff in 

Ondo State private universities. The finding was supported by 

Abassi and Hollman, 2000 that if there is considerable job 

dissatisfaction, there is likely to be high employee intentions to 

leave the employment of such organization. However, the study 
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failed to agree with the assertion by Beam (2009) that there is no 

significant relationship between job dissatisfaction and employee 

turnover intention and that dissatisfied employees sometimes 

never leave the organization. 

          The logit regression for the relationship between selection 

policies and employees’turnover was 0.0001. This was less than 

the significance level (0.05). It was concluded therefore, that 

selection policies significantly affect the turnover intentions of 

academic staff in the selected private universities. 

          The result of the logistic regression for the effect of job 

security on the turnover intentions of academic staff showed that 

the p-value for job security (0.0086) was less than the significance 

level (0.05). Hence, the null hypothesis was rejected while the 

alternative hypothesis that job security has significantly impacted 

academic staff to leave their jobs for another was sustained. 

          The p-value of the logistic regression model for the 

relationship between career progression and turnover intentions of 

staff was 0.0082. This was less than the significance value (0.05). 

The null hypothesis that there is no significant relationship 

between career progression and employees’ turnover was rejected. 

It was concluded that career progression has statistical significant 

effect on the turnover intentions of academic staff in Ondo State 

private universities. 

 

VIII. CONCLUSION  

          The study concluded that a strong relationship exists 

between job dissatisfaction, selection policies, job security, career 

progression and turnover intentions of academic staff in the 

selected private universities. Frequent turnover rate could tarnish 

the university’s reputation and lower the morale of the remaining 

staff who may think that one of their valuable staff has left. The 

study concluded therefore that management of private universities 

in Nigeria need to put in place mechanisms that will go a long way 

in reducing if not eliminating employees’ turnover so as to 

increase productivity and profitability of their ventures. 

 

IX. RECOMMENDATIONS 

          Based on the findings, the study recommends that 

proprietors of private universities in Nigeria should discourage 

dissatisfaction as much as possible by investing in their employees 

through adequate rewards and attractive remuneration packages.It 

also recommends that employers should perfect their selection 

process by adopting a proper method of selection of staff. It is also 

recommended that there should be career development 

opportunities for growth and promotion within the university. 

Employees are ready to stay longer with an employer who can 

make available to them opportunities to be promoted to higher and 

more challenging positions. The study recommends further that 

training and development whch provide staff with specific skills 

to perform better should also be encouraged among the academic 

staff of these private universities. 
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Abstract- The north western and central region of Tigray Ethiopia 

(including Shire and Aksum area) was one of the major areas of 

Ethiopia where ancient civilizations occurred. The study area, 

being situated in this environment is full of archaeological remains 

attesting past human achievements and stage of technological 

developments. Ruins of ancient settlements, center of rituals and 

religion, cemeteries (mostly rock cut tombs), megaliths and so on 

are some of the archaeological records found widely distributed in 

the vicinity of the research areas. The environments, especially the 

plain areas are littered with relics of lithic and ceramics of different 

time periods indicating the continuous occupation of the area since 

pre-history to later times. The identification of several megalithic 

sites in the study area most of the time encircling the settlement 

sites do not only give clues for the stage of stone curving 

technologies but also the settlement patterns of the area under 

consideration. Hence settlement sites tend to be located in 

geographically commanding area near permanent water sources 

and fertile soils. The stela sites, assumed to be grave markers, are 

situated not far from the settlement areas relatively in less fertile 

spots. So far multi-dimensional cultural attribution and 

morphology highly reflected at the megalithic materials of the 

Axum vicinity; at which most advanced architecture of stone 

dressing observed over. 

 

Index Terms- Aksumite empire, megalithic, morphology, cultural 

attribution 

 

I. INTRODUCTION 

ulture is a special entity of human beings developed some 2.5 

million years ago during which the early homo began to 

fabricate tools from stone, to coup up the environmental 

adaptation and climate change occurred. Megalithic is one aspect 

of human culture that evolved in the prehistoric period. As of this 

period the use of roughly hewn monoliths was a very old and well-

observed custom (Geraled et al, 2004; Gaura, 2007) in different 

part of the old and New world areas. 

           The earliest evidence of monolithic modified by human 

seems to be menhir dated to 8thC BC discovered at Dawiya Jordan 

((Crummy, 1991). The use of monolith and stelae for religious and 

funerary purposes was a recurrent feature in Asia as well as Africa. 

They have been found in the Syria-Palestinian region, China, the 

Nile valley, Ethiopia and the Horn, the Maghreb, the Sahara, 

central Africa, Mali, Senegal, Gambia, Togo and Nigeria (Gaura, 

2007; Joussaume, 1989; Henery, 1908). 

           Geographical discontinuities appeared in the distribution of 

megalithic culture in Ethiopia as a broadest perspective. The major 

material indicator found distributed in an extended geographical 

zone of the northern, central, eastern and southern part of the 

country represent three types of characteristics. These are 

dolmens, tumuli or burials for mortuary practices and stelae 

(Tekle, 1993; Ayele, 1997 and joussame, 1989). Besides the giant 

multi-storied monuments at Aksum with well-established funerary 

significance; there are many multifunctional & typical 

morphology monoliths which are both well & roughly carved 

structures in the surrounding. Moreover, in Aksum & its 

surrounding typical megalithic feature which lack to achieve 

common archaeological nomenclatures & typology category 

presented scattered in & around the vicinity (Ayele, 1997). 

           A century more research and interpretation in Axum and its 

environ identified multi- feature monolith  includes  Magnificent 

& small  size stelae and tomb-sarcophagus, multi-lingual 

inscriptions, stone pillars, coronation stone, tri-function throne 

base, column base, stone pound and stone trough, up and down 

stairs platforms, Aksumite doors and large liquid processers  etc 

all hewned from single stone of different size show that how varied 

cultural attribution megalithic culture available in the place since 

the antiquity. All those varied monolithic materials indicates the 

extent and standard of the practice of megalithic tradition at the 

place approximately as of the early historic period (Phillipson, 

1998). 

           Both the Shire plateau and Aksum site comprised 

monolithic materials used and modified at different time frame 

with a progressive stone curving technology over time. The 

megalithic culture practice at this place indicates multi-

dimensional cultural attribution as well as from small to huge 

morphology.   

C 
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Figure 1  Location of the Surveyed megalithic sites with respect to regional and country map 

 

Table 1: Ancient Aksumite culture chronology adopted from various archaeological reconstructed & dated sites 

 

Culture nomenclature     Chronology 

Pre-Aksumite Period    circa 900–400 bc 

 

Proto-Aksumite Period circa 400–150 bc 

Aksumite Period circa 150 bc–ad 700 

Early Aksumite phase circa 150 bc–ad150 

 

Classic Aksumite phase circa ad 150–400/450 

Middle Aksumite phase circa ad 400/450–550 

Late Aksumite phase circa ad 550–700 

Post-Aksumite Period after circa ad 700 

 

 

II. MATERIAL AND METHODOLOGY  

 During the field survey documentation; the primary 

materials of the monoliths and their site were measured, counted, 

photographed and grid referenced on map by taking GPS point of 

each site and material from the different places. To realize the 

ancient and contemporary function of monolith tradition of the 

sites; a jigsaw discussion was made with historians, architects, 

legend history aware elders, all kinds of religious leaders and 

tourism & culture experts. As a result, I recognized that monoliths 

of different cultural attribution have different specific name to be 

called by the culture descendant society like ‘Tikul Emni’ for 

staele, ‘Galba’ for the liquid processor, ‘Hawelti’ for monuments, 

‘Megue’ for the pounding and many other names difficult to list 

here. Petrologic analysis indicated that granite & Sandston are the 

dominant stone type from which the megalithic at Aksum were 

made.Survey & observation at the sites reconstruct relationship 

between the monoliths with wedge marks found at rivers sides, 

stone hills and periphery area near by which supposed to be 

indicators of quarry area and the megalithic structures validate for 

different cultural attributions.  

 

III. RESULT OF THE STUDY  

           This archaeological inventory conducted notably on the 

megalithic sites of the vicinity of Aksum and Shire districts of 

Tigray regional state Ethiopia. Both were spot of paleo-

intercultural interaction of the intercontinental Aksumit Empire. 

The megalithic sites in Shire district include six sites at the Tahitay 

Koraro village association locality of Dungur, Abune Yohannes, 

Addi Waro, Enda Medhani Alem, Enda Yasin and Mekabir Esilam 

(Muslim cemetery). For parallel task twelve sites were identified 

& documented in the Aksum vicinity Wereda of Lailay Machew 

including previously research known megalithic sites in the town 

for only comparison and chronological association. Some of the 
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megalithic sites at both Shire and Aksum districts were 

preliminary reported by different archaeological scholars from 

inside and abroad. 

 
Figure 2 Show distribution locations of the megalithic sites at the study area 

 

1.1.  Shire district  

           The shire plateau is found north western of the Tigray 

administration region. It was a metropolis spot during the ancient 

Aksumit Empire. At the district of shire and its environs six sites 

and sixty individual megaliths were located and inventoried at two 

sub-localities. All the sites are located in Tahitay Koraro wereda 

locality. The three sites (Dungur, Addi Gidad and Addi waro) are 

located at the sub-localities (Tabiya) of Mai Adrash about 5km to 

north east of Enda Sillase town encircling the pre-Aksumite and 

proto-Aksumite settlement site and the other three (Enda Medhani 

Alem, Enda Yasin and Muslim cemetery are found at sub-locality 

of Mai Liham to the north west of Enda Silasse town some 17km 

away. Specifically the Addi Waro Kebele/kushet immediately to 

the northeast of the Addis Abeba-Gondar main road holds six 

highly disturbed individual monoliths. All the megalithic 

structures of this area have similar cultural attribution of funerary 

stelae.  

 

Table 2: General distribution and description of megalithic sites of Shire district 

 

Site Name Latitude(N) Longitude(E) Elevation 

(m) 

Wereda 

locality 

Sub-locality 

\Tabiya 

Kebele\ 

qushet 

Typology of the 

megalithic 

No. 

Dungur 140655.3 

 

0381838.5 1916 Tahatay 

koraro 

Mai adrasha  Areada  Stelae  2 

Enda Abune 

Yohanns 

 140545.3 

 

0381921.0 1946  

‘’   ‘’ 

 

‘’      ‘’ 

Mai 

Gushela  

Stelae  3 

Addi Waro 140632.7 

 

03818929.5 1939 Tahitay 

Koraro 

 

‘’      ‘’ 

Addi 

Nekes 

Adgi  

stelae 6 

Enda 

Medhani 

Alem  

141029.9 

 

0381848.8 1934  

‘’    ‘’ 

Mai Liham Mai Gie Stelae  1 
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Enda Yasin 141029.9 

 

0381848 1935 ‘’     ‘’   

‘’   ‘’ 

Enda 

Yasin 

stelae 1 

Muslim 

cemetery  

140810.6 

 

0381703.1 1925  

‘’     ‘’ 

 

‘’    ‘’ 

Addi 

Hano  

Stelae  3 

 

1.2. Aksum vicinity 

 The use and modification of multi-dimensional cultural 

attribution and morphology of megalithic material is a famous 

feature of the ancient Aksumite empire culture. Being the location 

of religion‐socio‐cultural and human settlement for over 4000 

years of recorded history, the Aksum environment encompasses 

the oldest, yet in use, man‐made relics and dwelling. Primarily 

owing to the mult-function & magnificent monolith, ruins of 

palaces, complex tombs, paleo-coins, epigraphs are among the 

many sprawling all over its environ. The inventory carried out in 

the district of Aksum resulted in the registration  of megalith at  

thirteen sites in Addi Tsehafi, Medegwe and Hatsebo sub- 

localities, situated  at a distance of about 7 and 10 kilometers to 

the north east, west and south of the town of Aksum in Lalai 

machew Wereda. The adjoining areas consist of multicultural 

attribution and morphology types of megalithic materials.  

 

 

 

Table -3: show general description of megalithic site at Aksum vicinity and town and their cultural attribution 

 

No  Site name  Latitude 

(N) 

Longitud

e      (E) 

Altitud

e (m) 

Wereda  Tabiya  Kushet 

\kebele  

Typology  

 

24 

 

Gual 

Gobedura 

 

1408’09’ 

        

 

 

3841’11’ 

 

2161 

Lalay machew  

Medege 

 

Sefho 

Stelae &coble 

stone or quarry  

 

16 

 

Mai felasi 

 

1407’01’

’ 

 

 

3840’54’ 

 

2153 

 

‘’      ‘’ 

 

Addi tsehafi 

 

Akeltegnan 

 

quarry & 

unfinished stelae 

 

1 

Grat 

Denagl  

 

1409’59’

’ 

 

 

3842’36’ 

 

2034 

 

‘’     ‘’ 

 

‘’    ‘’ 

 

‘’     ‘’ 

Gold selection  

&  processer  

 

2 

 

Temen 

Zewgeo 

 

1410’06’

’ 

 

 

 

3841’34 

 

2120 

 

‘’    ‘’ 

 

‘’ ‘’ 

 

Temen 

Zewgeo 

 

Liquid or oil 

processer  

 

1 

 

Mai 

Derho 

 

1409’44’

’ 

 

 

384147’ 

 

2126 

 

‘’     ‘’ 

 

‘’     ‘’ 

  

Mai Derho 

Liquid or oil 

processer 

 

3 

 

Grat 

Agame  

 

1408’54’

’ 

 

 

384149 

 

2151 

 

‘’     ‘’ 

 

‘’     ‘’ 

 

Aseba 

 

Funeral stelae  

 

1 

 

Meqayih 

 

140854 

 

 

384149 

 

2147 

 

‘’     ‘’ 

 

medgwe 

 

Dura  

 

Funeral stelae  

 

3 

 

Daro-

Machew 

 

140736 

 

 

384243 

 

2125 

 

‘’     ‘’ 

 

‘’ ‘’ 

 

‘’    ‘’ 

 

Funeral stelae  

11  

Enda 

Liqanos 

 

140824 

 

 

 

384401 

 

2331 

 

‘’     ‘’ 

  

Hatsebo 

 

Mishilam 

Stela & blank 

stone or quarry 

 

12 

 

Hawelti 

 

140436 

 

384731 

 

2051 

 

‘’     ‘’ 

 

Hatsebo 

 

Hawelti 

colons or 

Pillar  
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1 

 

Mistah 

worqi 

 

140815 

 

 

384114 

 

2163 

 

‘’     ‘’ 

 

Medgwe 

 

Ketete Ekli 

Gold processor 

21 

 

addi 

Kelte 

140741 384252 2143  

‘’      ‘’ 

 

‘’      ‘’ 

 

03 

House utensils 

&other structure  

 

 
Figure 3  graphic representation of height frequency of megalithic of the study area 

 

IV. DISCUSSION  

           With regard to the cultural attribution; the megalithic 

structures of the Shire area categorized as stelae tradition. 

Accordingly the stelae of this study area modified when the culture 

were early stage of development, meaning that the people simply 

used elongated unhewn single slab stone to mark the burial of the 

dead. Neither of the megalithic sites in this study area comprise a 

structure with decoration or any sign of architectural design like 

that of the magnificent monuments and other mortuary 

superstructures found in Aksum with further storied and symbolic 

depictions that represent religious inputs, war tools &warriors, 

house hold utensils and decorating forms. The local people 

designated different name to the monoliths of different functions; 

is a good indicator of the presence of multifunctional cultural 

attribution of Aksumite megalithic culture. This shows, a 

systematic study is expected to establish standardized 

nomenclature classification of the megalithic materials based on 

their cultural attribution and morphology.        

           On the other case the megalithic structures inventoried in 

the Aksum study area indicate multi-dimensional modification & 

cultural attribution. As attested in the monoliths of Hawelti 

melazo, Aseba, Daro Machew, Meqayih, Selae N0-1 & stelae No-

2 of Enda Liqanos and some of the structures at Addi Kelte, the 

Aksum town sites have parallel function to the Shire study area to 

signify burial place. More over Gual GobeDura, Enda Liqanos and 

Mai Felasi monoliths are remarkably possible quarry areas for 

most of the structures found scattered in and around Aksum town 

in reference to the chisel marks that majority of the stone slabs 

registered there have, i.e., the wedged marks used to dispatch or 

flint the huge rocks in to parts for further ramification and 

modification visible at the registered sixteen expected 

representative monoliths. This is supported as well in the structure 

found with similar wedge marks at the Gudit Stelae field, Geza 

Agumay, Gele Emni (northern stela) and main stelae park 

megalithic sites. The monolith structures of Temen Zewego, Mai 

Derho are liquid processers. In parallel form the hewned structures 

of Mistah Werqi, Grat Denagl, and some monolithic at Addi Kelte 

like pounder and small troughs prospected as gold and food 

processer respectively. The megalithic culture at the study area 

identified three major cultural attributions. These are Funerary 

stelae, liquid processor and house utensils like pounder and 

trough.    

           In general the megalithic structures in the study area 

exhibited varied morphology; the most noticeable and regularly 

modified shape includes, rectangular, circular and rounded top 

beyond their cross-sectional irregularities. In addition to this the 

detailed description of each and every inventoried monolith can be 

referred form the table 2 and 3. Regarding the stated shapes of the 

structures is basically through viewing the overall forms with 

special attention to the top sides and surface sections of the 

available structure. 

-通用格式

-通用格式

-通用格式

-通用格式

-通用格式

-通用格式

-通用格式

-通用格式

<1 meter 1-2
meter

2-3
metre

3-4
meter

4-5
metre

5-7
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>7 metre
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Figure 4 funeral stelae 

 

           A, is unhewn and rough enlongated slab found at Meqayih 

west of aksm town 1.89m long and 68cm wide at the middle part. 

A, is best example of first stage megalithic shaping  in Aksum. 

B,is a 74cm long stelae found at a proximity of 700BC early 

settlement site mai adrasha. It has a rounded top shape which 

belongs to the early stage of funerary stelae modification 

techniques dressed but no special design employed.And C,found 

at the main stela park at the town of Aksum . it is  the3rd largest 

monumental oblisk made by man on the history of the world .it is 

s storied stelae carved with symbolic representation of houses 21m 

high.  

 

 
Figure 5 liquid processor 

 

           A, is a big boulder found at Mai Derho. Its up surface is 

hewed to make to adjacent openings inside the rock (the big stone) 

surface. The opening in the southern directions has a rectangular 

shape having a small circular hole dug out at the middle of the 

bottom surface its cultural attribution is a point of debate but most 

probably liquid processing. B, The rectangular stone structure of 

Grate Denagl measures length 2.68cm, width 2.38cm and 

thickness 68cm .The inside surface of the structure bordered by 

the frame like a thin rectangular line stone has 1.70 length and 

1.65cm width. It has a tunnel like out let. C, and D, are outer & 

inner part of SW to NE arranged hewned structure have 

10.70x4.70 dimensions. 

 
Figure 6 house furniture and unfinished quarry
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           E, is a pound located at the ruin of late Aksumite period. 

Smoothly dressed surface with circular shape having a dividing 

section line in the external surface that show the inner depth. The 

sizes of the dimensions are 50cm and 63cm depth with length of 

73cm.This monolith is found within the compound of the ruined 

church dated to 5th AD. well-polished and has smooth surfaces 

with 25cm dimension and 15cm depth with two signs of handling 

but very small. G is left unfinished with quarrying wedge marks at 

the river side of Akletegna north of the town.  

V. CONCLUSIONS 

           Megalithic culture of the Aksumit Empire is famous with 

varied morphology and cultural attribution. The ancient Aksumite 

community shape & erect magnificent monuments, built 

superstructures tombs and palaces, modify durable house utensils, 

made massive inscriptions, curve large liquid or oil processing 

tools from huge monoliths. In their time they became to develop a 

maximum skill of stone curving technology which still valuable as 

human genus heritages for the modern culture.      

           Although megalithic research at Aksum and its vicinity has 

a long history; the classification of the diverse cultural attributions 

and morphology still not required researchers attention so as to 

reconstruct standardize nomenclature. Although stela production 

stated being abandoned in the early 4th c AD the presence of 

megalithic structures with cross marks symbolized the continuity 

of the culture after the introduction Christianity even much later 

the indicated period.  Megalithic features of the study area 

had a multi-dimensional cultural attribution and varied 

morphology. Funerary stelae, house utensils, gold & liquid 

processor as well as quarry monoliths are the four major category 

surveyed. Besides, more than ten cultural attribution monolith 

types are presented in Aksum and its surrounding the different 

name given by local people to different monolithic features 

reflects the presence of multi-cultural attribution megaliths in the 

place. Magnificent & small size stelae and tomb-sarcophagus, 

multi-lingual inscriptions, stone pillars, coronation stone, tri-

function throne base, column base, stone pound and stone trough, 

up and down stairs platforms & Aksumite doors are some among 

the important.  

           Megalithic tradition of northern Tigray in general and the 

study area in particular signifies development transformation from 

simple rough to sophisticated standard in their typology and 

architectural implications. Furthermore socio-economic 

difference of the status of the society who practices the megalithic 

tradition also reflected on characteristics and representations of 

structural culture. An impressive skill of stone-working 

technology displayed in the production of the Aksum stela and this 

represents the socio-economic stratification of the society and 

their highest technological achievements to mobilize all activities 

of carving, transporting, erecting of huge and tone weighted 

monoliths. There for, future systematic study of a coherent 

identification as well providing nomenclature for the different 

megalithic features at Aksum and its vicinity is expected from 

archaeologist and is a further  assignment professionals of the field 

of study.   
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Abstract- Local Government Authorities (LGAs) are an integral 

part of any successful implementation of people-centered 

development program, albeit, replete of studies and policies’ 

inability to appreciate this fact. Since Tanzania had embarked into 

the journey to industrialization, the missing in action of the LGAs 

is not considered a major factor for the sector’s failure. Financial 

and infrastructure problems are the most commonly reported 

setbacks. While appreciating the precious LGAs’ position, the 

study, using Participatory Communication for Development 

approach, seeks to gauge the performance of LGAs in drawing the 

grassroots into taking a leading role in micro-manufacturing 

development. The study was conducted in Bahi district and it 

involved two wards, namely Mpamantwa and Bahi-sokoni. These 

wards were purposefully chosen for the study due to, 

comparatively, their big number of people engaging in micro 

manufacturing sector. Focus group discussions, observation and 

interviews were used as data collection methods. A total of fifty 

one (51) participants were used in the study. Results of the study 

showed lack of information sharing about industrialization 

between community members themselves; No marketing 

communication strategies for the ready-made commodities; 

presence of District Business Council whose existence and 

information is not shared with the community members; lack of 

participatory communication strategies among LGAs in engaging 

the grassroots in manufacturing sector. These factors have 

consequently led to weak collaboration between the LGAs and the 

grassroots; dependency syndrome among the LGAs and the 

grassroots which has made them passive implementers of micro-

manufacturing development. Again, despite of lack of 

collaboration, both LGAs and grassroots still depend on the 

government to implement or play major part of industrialization. 

The study recommends awareness creation through participatory 

communication strategies to both LGAs and the grassroots; and 

improve the line of communication between the LGAs, grassroots 

and other key players in the development of industrial economy. 

 

Index Terms- Grassroots, Local Government Authority, 

Participatory Communication 

 

I. INTRODUCTION 

anzania’s industrial sector has evolved through various stages 

and policies since independence in 1961 with difficulties 

(Skarstein and Wangwe 1986). Msami and Wangwe (2016) 

further delineate three phases: early years of independence (1961-

1966); during which the emphasis was placed on growth with little 

attention to structural change or ownership. The colonial pattern 

of import substitution was continued (largely processing and 

simple consumer goods). Socialist era (1967-1985); this era was 

marked by nationalization and establishment of new industries 

under state organizations. Structural adjustment and liberalization 

phase (1986-1995); here the state was unable to run the industries 

it started, most of them had stopped operating, as a strategy to 

rescues the situation, the government had to privatize them. 

However, the strategy did not work out well as most privatized 

factories did not come back to operation, instead some of them 

were turned into godowns.  

            Then came the Sustainable Industrial Development Policy 

SIDP1996-2020 (Ministry of Industries and Trade, 1996) which 

aims to enhance sustainable development of the industrial sector 

with a priority to employment creation, economic transformation, 

and equitable development and seeks to strike an appropriate 

balance between import substitution and export orientation. One 

of SIDP targets is to initiate affirmative-action measures to 

promote indigenous entrepreneurs. However, SIDP fails to 

recognize the role the LGAs can play in promoting and developing 

manufacturing sector.  

            Let us train our focus to the most recent government move, 

The National Five Year Development Plan 2016/2017-2020/2021 

(FYDP II) and Tanzania Development Vision (2025) which is all 

out to see Tanzania graduating to a middle-income country by 

walking its theme “Nurturing Industrialization for Economic 

Transformation and Human Development” (Ministry of Finance 

T 
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and Planning, 2016). The FYDP II deserves credits for devoting a 

space unfolding the role of LGAs in achieving Local Economic 

Development (LED). The outlined supporting strategies for LED 

through LGAs include:   Regions and LGAs tendering and 

procurement procedures are designed to favour small contractors 

and emerging businesses; Support businesses done by the 

disadvantaged communities; Investing in physical (hard) 

infrastructure by improving roads, sewerage systems, airports, etc. 

for businesses; investing in soft infrastructure including human 

resource development, institutional support and regulatory issues; 

marketing of LGAs’ investment opportunities to local and 

international businesses, including supporting service centers that 

provide assistance and information to businesses that want to start 

operations in their respective areas of jurisdiction. More than any 

other policy, the FYDPII has gone miles by directly including the 

LGAs in realizing the LED. 

            Whereas the FYDPII is to be recommended for giving the 

LGAs their due impetus, its strategies in achieving the LED are 

mainly on giving material support like: improving roads, sewerage 

systems and institutional assistance, making LGAs tendering 

mechanism that favours small businesses. The awareness creation 

through participatory communication or ‘soft infrastructure’ has 

received a slight mention. That is a conspicuous drawback as 

awareness creation is important in translating programs and plans 

into action. 

            One would expect in the implementation of all the 

mentioned programs since independence, the LGAs would have 

taken a critical role and position. This chorological and policy 

account is a clear indication that industrial programs do not give 

the LGAs their due impetus as a crucial factor in building 

inclusive, well performing and sustainable industrial sector in 

Tanzania. The oversight of the LGAs role is also seen in studies 

on industrialization as well. For instance, Dihn and Monga (2013) 

and Ramis (2002) unravel the constraints to development of light 

manufacturing sector in Tanzania as inadequate power supply, 

inadequate transportation infrastructure, lack of entrepreneurial 

skills, lack of access to financial assistance and the absence of 

venture capital. In the study by Oni (2012) on failure of small 

industrialization in Nigeria, mismanagement and 

misappropriation of fund allocated for the purpose of supporting 

the small scale industries is reported. The missing of LGAs in 

industrialization process is not mentioned as a factor for 

backwardness in studies that investigate on the failures of the 

manufacturing sector, despite the fact that LGAs are an important 

avenue to bring the grassroots into policy implementation.   

            The top-down decision making regime has been the most 

ineffective in terms of achieving sustainable development 

(Campbell and Shackleton 2001). When a policy is dictated by 

those in power the rural communities are relegated to the position 

of recipients and in turn they are alienated from resources they 

should rightfully control, manage and benefit from (Songorwa 

1999, Ajayi and Otuya, 2006, Okon 2017, Orapin 1996).  

Alexander and McGregor (2000) conclude that a programme that 

does not include the community in its implementation fails. It is 

undisputed fact that top-down approach is less efficient in 

attaining sustainable development as these studies suggest, 

although they do not indicate how the LGAs can be used to ignite 

bottom-up methodology.  

            The LGAs are veritable agent of development through 

grassroots participation (Ezeani 2006, Ozor and Nwanko 2008, 

Nwanko 2008, Adams 2008, Mwanga 2011). The grassroots are 

ordinary members of the community who have to take full control 

of the process and outcomes of development (Gupta et al., 2003; 

Seyfang & Smith, 2007).  The role and position of local 

government in development process cannot be overemphasized. 

Mwankupili (2018) and Riwsuwan (2003) maintain that the aim to 

establish local government system was to encourage citizens’ 

participation in public authority, development planning and 

implementation. It is the local government authority that creates 

an avenue for the grassroots to take part and be in control of 

development undertaking (Kheerajita and Florb 2013, Chambers 

1983, Labaris and Yusuf 2013). Adamolekun (1983) adds that 

Local government means people’s political instrument to 

participate in resource allocation, distribution and power 

acquisition and enabling the beneficiaries to desist being only 

passive receivers. Much as these studies acknowledge the 

importance of LGAs in development, their focus is not specifically 

on industrial economy.  

            This study, therefore, seeks to gauge the performance of 

LGAs in drawing the grassroots into taking a leading role in micro-

manufacturing development through Participatory Development 

Communication Approach.    

 

II. THEORETICAL FRAMEWORK: PARTICIPATORY 

DEVELOPMENT COMMUNICATION APPROACH 

            Tufte and Mefalopulos (2009) define Participatory 

Development Communication as an approach based on dialog, 

which allows the sharing of information, perceptions and opinions 

among the various stakeholders and thereby facilitates their 

empowerment, especially for those who are most vulnerable and 

marginalized. Singhal (2001) defines participatory 

communication as “a dynamic, interactional, and transformative 

process of dialog between people, groups, and institutions that 

enables people, both individually and collectively, to realize their 

full potential and be engaged in their own welfare.” Therefore, 

participatory communication refers to two-way communication 

based on dialog between people, groups, and organizations, which 

empowers various stakeholders, especially the grassroots, to 

equitably share and exchange information, knowledge, and 

experience.  

            The following characteristics of participatory 

communication approach by Cadiz (2005) will enhance our 

understanding on how it works for effective desired outcomes: (1) 

Communication between equals. This refers to the equality among 

all stakeholders. They can interchange the roles of the sender and 

receiver in two-way interaction. This means both the sender and 

receiver have been empowered (2) Problem-posing. This refers to 

the developer, expert, or facilitator acting as a mediator to 

facilitate the members to discuss together, not a solution provider. 

(3) Praxis, a cycle of action and reflection. This refers to the 

translation of information into communication practice in 

development. (4) Conscientizing. This refers to the growing of all 

stakeholders in understanding human, social, and development 

processes. 
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III. RESEARCH METHODS 

Study Area 

            This study was done in Bahi district which is among the 

six districts of Dodoma region located in Central Tanzania. The 

district is located 50 km from Dodoma Region Headquarters, it is 

predominantly rural covering a total area of 544,842 ha (13% of 

total area of Dodoma Region) Lwelamira and Safari (2012).  

Being rural, Bahi district was purposively chosen since the study 

aims at assessing the collaborative response of LGAs and the 

grassroots to the Industrialization call. Moreover, it was prudent 

to use the study area with the mentioned feature to see how deep 

has the call for industrialization trickled down. Two wards were 

selected for the study, namely Bahi-Sokoni and Mpamantwa. 

 

Data Collection 

            The methods used for data collection were unstructured 

interview, Focus Group Discussion, observation and documentary 

review. Unstructured interview was administered to the three (3) 

officials at the council levels, namely the District Executive 

Director (DED), District Community Development Officer 

(DCDO) and the District Planning Officer (DPLO). The 

information expected from these three was on policy and planning 

towards the implementation of the industrialization policy. The 

unstructured interview was also administered to the Ward 

Executive Officers and the Community Development Officers 

from Bahi Sokoni and Mpamantwa wards respectively. Unlike 

structured interviews, unstructured interviews allow probing, 

enabling the researchers to elicit a lot of desired information. With 

unstructured interview, the researcher may ask more questions 

after observing something, or requesting more explanations about 

something (Magigi 2015).  In both Bahi and Mpamantwa, the 

Village Executive Officers (four (4), two from each Ward) were 

also administered with unstructured interviews. From the ward 

and village level the researcher was interested in getting 

understanding on the implementation of the industrialization 

policy. These members of LGAs were purposefully chosen for 

interviews as they are key informants.  

            Again, researchers conducted an interview with 12 people, 

6 from each ward, who run micro-manufacturing activities. These 

were carpenters, metal workers, as well as weavers and brick 

makers. The researchers used snowballing to get the respondents 

and participants for FGD. The WEO identified few respondents 

who in turn identified others. 

            Also, a total of four (4) Focus Group Discussions (FGD) 

were conducted (two FGD for each wards were organized). For 

each ward, the FGD were composed of 7 members from groups 

running small manufacturing enterprises, individuals with skills or 

run small manufacturing enterprises, namely; carpenters, metal 

workers, weaving and brick makers. Other participants in FGD 

were those whose activities have the potential to spur micro-

manufacturing growth were gardeners, farmers, herders, making a 

total number of 28 participants for all the four FGDs. The 

researchers used snowballing to get the participants for FGD. With 

FGD the researcher wanted to delve into the subject by aiming to 

know the awareness about micro-manufacturing sector among the 

respondents, and if there is any support or collaboration with the 

LGAs. This made a total of fifty-one (51) participants that were 

included in the study.  

            Moreover, Observation was also another method used in 

collecting data. Through observation the researchers were able to 

get information that respondents knowingly or unknowingly could 

not give. For instance, the relationship between the grassroots and 

their leaders, as well as the resources available in the area. The 

document reviewed was Bahi Profile from which the researchers 

found the information about population and available resources in 

the study area.    

 

Data Analysis 

The data were transcribed verbatim. A thematic approach 

was used to analyse the study findings. Significant stages that was 

used in analysis were; one, coding of files notes and transcripts, 

two, examination and interpretation of the resultant codes into 

descriptive themes and lastly the interpretation of themes into 

abstract analytical themes. 

 

IV. RESULTS 

This part presents the result of the study findings. It reveal the 

communication related stumbling blocks to industrial economy in 

Tanzania. It shows how poor communication paralyses the 

manufacturing sector in the study area. In that sense, the following 

results were revealed based on the idea of theoretical framework 

guiding the study.  

 

            Information gap in terms of knowledge about the 

implementation of industrialization agenda. At the district 

council level industrialization is understood to emanate from the 

grassroots. During the interviews the District Director, District 

Planning Officer and Community Development officer maintain 

that people should organize themselves and use the available 

resources to start their own small industries. According to these 

officials, people, for instance, who do gardening can process 

products like fruits, vegetables or tomatoes to add their value for 

marketing. The District Director when interviewed said that: 

 

“Implementing industrial economy, people 

should embark in starting small factories on 

their own. They should not sit and wait for the 

government or any other organization to do that 

for them.” 

 

The DPLO added that; 

              

“For those who are engaging in gardening, they 

can start small processing plants to add value to 

their products, which will see them getting more 

profit.” 

            

 At the level of District Council, it is well understood that 

industrialization process begins at the grassroots level. The people 

should be at the center and thus, drivers of the process. 

            On the contrary, the grassroots believe the factories will be 

built by the government. Majority are waiting for the government 

to build factories in their villages. One of the brickmaker said that; 
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“We are ready for industrialization, let the 

government build factories for us to work in 

them.” 

 

The carpenter added that; 

             

 “After the launching of the industrialization 

campaign we are eagerly waiting for the 

government and other investors to come and 

build factories in our village and create jobs for 

us.” 

             

The same was observed among the WEOs, village and hamlet 

leaders. There is no shared understanding of implementation of the 

industrialization agenda at all levels. When the government 

launched the industrialization campaign, it gave directives to all 

the LGAs in the country to set aside lands for building factories 

and the related activities. During the study it was found that ward 

councilors, WEOs and village chairpersons from both Bahi Sokoni 

and Mpamantwa are unaware of their responsibilities especially 

those pertaining to industrialization. They hold that their duties 

end- up with ear-marking areas for industrial activities. They 

wondered why the government has not yet started building 

factories in those areas. Additionally, they want the government to 

form an organ that will be responsible for monitoring the 

industrialization process. If a lot is to be thus left on the shoulders 

of the central government, industrialization is on the bumpy road.  

            Lack of consultations and Interactions between local 

communities, village, ward and council management team. 

Consultation and interaction is supposed to provide a forum for all 

stakeholders from the District Council level to the grassroots in 

manufacturing sector to deliberate on various issues including 

challenges. The study found no forums for sharing pertinent issues 

about manufacturing sector. The following are some of the 

problems hurting the industrialization process as a result of 

lacking a forum to deliberate them; 

            Pests and diseases: Gardening produce serve as important 

raw materials for industries. One of the important economic 

activities in Mpamantwa village is gardening. The crops mainly 

produced are vegetables, tomatoes and onions. These gardens are 

attacked by pests and diseases. At least each farmer has a whole 

of the nursery being affected and so no transplanting can be done. 

The same can be said about mature plants. This has adversely 

impacted on the production. And since there is no concerted 

rolling back efforts by both the community and the LGAs, pests 

and diseases are becoming persistent and widely spreading. The 

problem is not known to the local authority. This has made some 

farmers to abandon gardening in despair, they find no need to 

invest a lot of effort, time and money on gardening while getting 

little or even nothing in return. To put it into perspective, when 

there is low pests and diseases prevalence, 1 acre produces up to 

100 buckets of tomatoes or 1 ton of vegetables. This is contrary to 

paltry 20 to 30 buckets of tomatoes or 200 to 300 kilograms of 

vegetables during high prevalence of pests and diseases per the 

same 1 acre.    

            Shortage of water: There are six points supplying water in 

Bahi-Sokoni village. The population has grown and the water 

supplying points that were built years back cannot suffice the 

current population that has risen to, according to the village 

chairman, more than 14,000 people. This problem is aggravated 

by unwillingness of the LGAs and the people to mobilize 

themselves to dig and build more wells. This village is part of 

catchment area of the extensive Sulungali dam which sprawls 

from Bahi to Manyoni district. Big as it is, the dam is not 

perennial, it exists only during years with good rain. In 

Mpamantwa village where gardening is a major activity, shortage 

of water poses a big challenge since gardens need regular watering 

for good harvest. During rainy season water is easily reached at 

around 10 meters or so underground and so each person makes 

sure has a well right within the plots he cultivates. This situation 

changes in dry season, most of the wells become dry, only few 

survives, with little water, nonetheless. Water insufficiency makes 

farmers leave some of their plots uncultivated, this in turn causes 

free fall in yields. 

            Insufficient Power: Not all the areas in both Bahi and 

Mpamantwa wards are connected to the national grid.  For 

example, Mkakatika village in Bahi wards which has about 18 

hamlets, 11 are connected while 7 are not connected. In 

Mpamantwa village 2 out 7 hamlets are not connected. Some 

vitongoji like Uhelela and Chimila in Mpamantwa ward are not 

connected to national grid and thus lack power. Almost every 

village in these two wards has areas which have no power. The 

shortage of power hampers the metal works industry like welding 

which is impossible without electricity. Places where there is no 

power spot no metal work factory.  

             

There is lack of effective communication strategies to 

market their read-made products which has led to a very small 

market: The market for both Mpamantwa and Bahi Sokoni 

villages to sell their products is during market days, which are 

thrice a month. Most of the customers in these market days are 

people from within the said villages and those from neighbouring 

villages and wards. The other place that serve as market for their 

commodities is Bahi railway station. This is indeed a small market 

that cannot absorb all the items made in these villages. More over 

there is need to add value to the products. For instance, Bahi-

Sokoni village has good number of people who engage in rice 

production and most of the buyers come from outside Bahi, but 

low market price is a challenge. Paddy which is rice in husky is 

sold at a very low price, for example, at a time of interview, in 

2018, the price had plummeted from 80,000/-(35.5$) to 40,000/- 

(17.7$) Tanzanian shillings. According to the interviewees, for 

them to sell their rice at a good price they need threshing machines 

to add value to their product. 

             Mpamantwa tomato producers face both small market and 

low price. The main buyers of their produces are small vendors, 

most of them, dwellers to Mpamantwa ward. This is a small 

market which is composed of people with small capital. A vendor 

may buy1 or 3, in rare cases 10 buckets of tomatoes. The price for 

1 bucket of tomatoes varies from year to year depending on the 

amount of production. For instance, in 2017 there was good 

harvests because of low pests and diseases attack, thus 1 bucket of 

tomatoes was sold at 3,000/-( 1.3$) In 2018, the high prevalence 

of pests and diseases has consequently led to low yield, the price 

of 1 bucket has shot to about 15,000/- (6.6$) and 16,000/- (7.1$) 

Tanzanian Shillings. 

            Absence of extension officers: Both Bahi-Sokoni and 

Mpamantwa villages lack the VEOs, agriculture extension officers 
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and community development officers. For instance, in 

Mpamantwa, the pests and diseases attacking their gardens have 

become so persistent because there are no agriculture extension 

officers, this has consequently led to dwindling in productivity. In 

both places, the village chairpersons as well as the WEOs claimed 

that they are sometimes forced to use teachers to give technical 

advice and skills to the people engaging in different activities like 

gardening. The absence of extension officers has proved to be an 

impediment to many development undertakings in Mpamantwa 

and Bahi-Sokoni. The members of these communities have 

nowhere to run to when confronted with a challenge in their 

economic activities.  As Anaeto et al (2012) put it, the importance 

of an extension officers cannot be overemphasized: they are 

advisers, a technicians and middlemen operating between the 

government and the grassroots, change agents, consultants and 

advocates helping the people to identify their problems and find 

their own solution. Extension officers translates government 

policies into actions, thus their importance cannot be 

overemphasized. 

            Therefore, some or all of these problem could be done 

away with or their impact lessened if there were consultation and 

close interactions among the stakeholders. Consultation is very 

important way a community can handle the challenges it is facing. 

Industrialization cannot grow in the prevalence of those 

challenges. 

            Avoidance of leaders to meet their people. Problem faced 

by grassroots are not shared with the LGAs officials shy to meet 

the people to avoid being asked questions on various issues 

including industrialization. The grassroots do not see the LGA as 

a partner in business. The District council knows very little about 

people’s problem because of its laxity to convene meeting or 

visiting people engaging in small scale factories. When asked if 

they regularly visit people running small industries, the DCDO 

said: 

“We don’t visit them regularly, if there were any 

problem we could have been informed. In very 

rare cases a ward executive may invite me to 

attend a meeting and give some clarification on 

certain issues.” 

             

Community members (grassroots) think that leaders at the District 

Council are avoiding them. One of the participant during FGD 

said; 

             

 “They don’t want to meet us, they are avoiding 

us, and they think if they meet us we will tell 

them a lot of problems which they can’t help us 

solving.”  

            

The same was is seen with village and ward leaders. The village 

chairperson said: 

              

“It is difficult to visit all the people running 

small industries, we think the meetings we 

convene quarterly are enough for 

understanding their problems.”  

            

 This avoidance of leaders to meet the people strips them of the 

status of being partner in business.  

            

 No record is kept by the village chairperson or WEOs 

of people engaging or with knowledge of small scale industries. 

Members of the community as well as the LGAs admit that there 

are good of number of youth have knowledge in carpentry, 

mechanics, masonry and welding. The researchers met some of 

them and were able to see some of their works. The village 

chairperson and WEOs as well as the district council do not have 

them in their records. Having them in records helps to know their 

number and kind of support they may need. It is difficult to deal 

with the problems of people whose presence and activities are not 

known. Village chairpersons and ward executive from both Bahi-

sokoni and Mpamantwa admitted not to have record of any person 

engaging in micro-manufacturing. On having a record both village 

and ward leaders shared this comment: 

            

  “We don’t have a culture of putting in records 

people who engage in industrial related 

activities.” 

             

Grassroots and lower LGA level’s ignorance of the 

existence of District Business Council. The grassroots who are 

supposed to be the major beneficiaries were found to be 

completely ignorant of the existence of the District Business 

Council. This casts doubt on the way the representatives from the 

business community from each ward are chosen. It is hard to 

imagine how those representatives are chosen without involving 

the WEOs or VEOs. The whole process of getting the 

representatives is not participatory as it is supposed to be. Most of 

the representatives chosen are friends and those known to the 

district council officials as revealed by the District Planning 

Officer said that: 

             

 “I know some of them (business people) 

personally.” 

             

The business council is little known at the ward and 

village level. During the interviews, the Bahi Sokoni and 

Mapamantwa ward executive officers (WEOs) shared the 

following comment about the District Business Council:  

             

 “We know very little about the council; we only 

hear some people talking about it.”  

            

 No feedback goes to the grassroots after the business 

council meetings. The council meetings are done four times a year 

but there is no trickle down effects of this council. The issues 

discussed in the council are not shared with the ward, village 

leaders and grassroots. The process of appointing the 

representatives to the council is not participatory. This makes the 

business council less effective in as far as the development of 

small scale industries is concerned.                                                                                                                                                                                                                                                                                                                                                                                                                                                                          

             

Lack of transfer of knowledge and skills in micro-

manufacturing sector. This study found four women aged above 

forty-five with weaving skills transfer and had a FGD with them. 

When they were asked how they came to get that skills, they said: 
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 “We learned from our parents. Our parents 

were good in weaving in their youth age.” 

             

However, that knowledge and skills is not being 

communicated to the younger generation, as a result the number 

of weavers is decreasing alarmingly. The following were the 

reasons for older generation not transferring the weaving skills to 

the young generation: 

            Formal education: it was found that most of the time the 

children are fully engaged in formal education. With many schools 

built in each Ward the number of school going children has 

increased tremendously, and upon arrival home, they have to do 

the assignment the teachers gave them at school. This has reduced 

the contact time between parents and children, during which 

sharing skills like weaving could take place. One of the parents 

during data collection had this to say; 

             

 “There is no enough time for a parent to train 

a child how to weave, most of the time our 

children are in schools.  No parent would like to 

disturb the school going child with weaving 

skills training, we don’t want to overwork our 

children, let them go to school first.” 

             

Negative attitude towards traditionally made baskets: 

The traditionally made baskets face competition from the plastic 

baskets, people associate the plastic baskets with modernity. This 

attitude is contributed by readily availability of plastic baskets, 

found in almost each shop. On the contrary the traditional baskets 

are scarce which is caused by not only the long time it takes to 

make them but also the small number of weavers.   

            Lack of awareness creation subsequently dependence 

syndrome of both the LGAs and the grassroots 

            The study revealed a close relationship between lack of 

awareness and dependence syndrome. From the LGA rankings to 

the grassroots, industrialization is perceived as a process to be 

carried out by the central government or any outside organ.  

            At the District level: This study found a close relationship 

between lack of awareness and dependence syndrome. The former 

causes the latter. Dependence syndrome is seen right from the 

district council down to the grassroots. Officials at the district 

council including the District Executive Director (DED) 

understand very well that people lack awareness on how 

industrialization should take place and who is responsible to bring 

industries. Nevertheless, they do not think awareness creation is 

one of their duties. For instance, the District Planning Officer 

(DPLO) said; 

            

 "The biggest constrain we face in as far as 

industrialization is concerned is lack of 

awareness among our people. We need people 

or an organization which can work zealously on 

creating awareness among the communities, 

make them understand that they are the ones to 

build factories and not the government.” 

            

 The same was echoed by the DED. Thus, the top brass 

of the LGAs does not own the process of industrialization, they 

depend on outsiders. 

            At the grassroots: Few youths are known to be running 

their small scale industries despite a good number of them having 

knowledge of the same. During this study it was found that there 

are youths with knowledge in masonry, metal works, gardening, 

carpentry, pottery and weaving who are idle and jobless. They are 

untapped resources. This is a clear indication of lack of awareness 

among the youth. They feel are incapable to run any factory, 

however small, this reveals dependence syndrome which is 

weighing down their commitment and creativity to start small 

scale industries. Some of the youths were quoted as saying: 

because communities are incapable to start and handle the process. 

This is an outcome of lack of awareness that has, consequently, 

led to dependence syndrome and lack of the sense of ownership 

among the communities  

 

V. DISCUSSION OF THE RESULTS    

            This part discusses the collaboration between LGAs and 

the grassroots in development of micro-manufacturing sector in 

the light of characteristics of Participatory Development 

Communication framework as explained by Tufte and 

Mefalopulos (2009), Singhal (2001) and Cadiz (2005). 

Participatory Development Communication is an approach that 

brings together all the actors through dialogue and interaction in 

accomplishment of any development project. The discussion is 

centered on the characteristics of the framework as below.  

            Communication between equals. This refers to the 

equality among all stakeholders. They can interchange the roles of 

the sender and receiver in two-way interaction. This means both 

the sender and receiver need to be empowered. In Mpamantwa and 

Bahi-sokoni wards there exists a communication gap between the 

LGAs and the grassroots. When asked about the existence of 

District Business Council (DBC), which is an important tool for 

development of industries, all the 28 FGD participants said they 

did not know anything about its existence.  

            The problems faced by the citizens are not mutually 

discussed by the key stakeholders, namely the LGAs and the 

grassroots. The participants, during the FGD were able explain a 

number of problems they face like market for their products, pests 

and diseases in their crops, water shortage. However, DED, DPLO 

and DCDO failed to specifically identify them. Moreover, the 

study found lack of close interaction between leaders and their 

people. The people are not free to approach the district council for 

any inquiry or support.  

            Problem-posing. This refers to the developer, expert, or 

facilitator acting as a mediator to facilitate the members to discuss 

together, not a solution provider. Both Bahi-sokoni and 

Mpamantwa wards lack a facilitator to pose a problem and let the 

LGA and the grassroots who are the key stakeholders come up 

with a solution. According to Adamolekun (1983), through 

problem-posing, local government becomes people’s political 

instrument to participate in resource allocation, distribution and 

power acquisition and enabling the beneficiaries to desist being 

only passive receivers. Consequently, both the LGAs and the 

people wait for the government and non-government organization 

to come and provide solutions for their problem. Without problem-

posing creativity cannot be ignited among the community. For 

example, the DED and the DPLO were of the idea that awareness 

creation among the people should be done by an NGO. 
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 “We will be able to industrialize only if the 

NGOs and other volunteers come and conduct 

awareness creation to our people.” 

 

Also the participants in the FGD said they are waiting for 

the government to bring industries for them so that they can get 

employed. 

              

“We are eagerly waiting and ready to release 

our lands for the             government to build 

factories on them.”  

 

This is a clear indication of dependence syndrome, thus 

there is a need for an expert or a facilitator who will enable them 

to feel responsible for the solutions to the problems they face. 

            Praxis. Tufte and Mefalopulos (2009) hold that for 

sustainable development, each project being implemented by 

community has to constitute a cycle of action and reflection. This 

refers to the translation of information into communication 

practice in development. The study did not find this important 

practice in both wards. There is no culture of the LGAs and their 

citizens sitting together to decide on the actions to be done towards 

industrialization and their implementation. Actions and their 

implementation are followed by the reflection in as far as 

industrialization is concerned, reflection aims at assessing what 

has been done, how far have the plans been achieved and setting 

the future course of action. Both the LGAs and the grassroots 

admitted not to have that arrangement.  

            Conscientizing. This refers to the growing of all 

stakeholders in understanding human, social, and development 

processes. In this study it was found that the understanding on who 

is supposed to own the process of industrialization is very minimal 

among both the LGAs and the citizens. The following responses 

indicate misconception of industrialization: 

             

 “We have persuaded the people to release some 

of their lands on which the government should 

construct the factories”  

 

The WEO was quoted as saying. 

             

 “We are eagerly waiting for the government to 

bring us the factories for us to work in them” 

 

 This idea was shared by all the participants in FGD. 

            Both the LGAs and the citizens do not own the process of 

industrialization, their understanding is that it is the government 

which is responsible for the process. They wait for the outsiders to 

do everything for them. Singhal (2001) and Cadiz (2005) posit that 

participatory development can readily be attained if preceded by 

conscientization of the primary stakeholders. Conscientization 

raises the understanding of the community members' as being the 

key implementers of industrialization process.  

            With well effected Participatory Development 

Communication, the primary stakeholders namely; LGAs and 

grassroots, are capable and willing to become involved in the 

process and take part in decision-making. Outsiders are equal 

partners, but the community, who are the primary stakeholders, 

make the final decisions as ownership and control of the process 

rests in their hands. This means that the outsider may come to 

Mpamantwa and Bahi-sokoni as the problem-poser not a solution 

provider. The outsider who may be a facilitator or an expert is to 

enable them to own the process of industrialization and start its 

implementation. 

 

VI. CONCLUSION   

            There is a relationship between industrialization awareness 

and achievement of industrialization vision. People at the 

grassroots are still not aware of their role in industrialization 

process due to lack of education and capacity. They still think that 

it is the government that has to run the industrialization process. 

At the same time, despite the fact that LGAs are somehow aware 

of the industrialization, they also still wait or depend on the central 

government on the process. Awareness on industrialization is as 

needed as possible for both LGAs and grassroots to fasten the 

process and realize the industrialization vision.  

 

VII. WAY FORWARD 

Awareness creation through Participatory Communication 

Approach 

            Creation of awareness among the stakeholders is highly 

needed among the district level, which is the highest level of LGA 

to the grassroots. Awareness boosts participation and self-

confidence among the key players. It makes everyone feel 

responsible and capable to undertake a business however big it 

may appear to them. With awareness creation dependence 

syndrome will be reduced if not eliminated. The people in 

Mpamantwa and Bahi-sokoni wards will stop looking up to the 

government to build factories for them, they are the key players 

themselves.  

Moreover, active participation among the people leads to effective 

utilization of the available resources like land, water and the 

people themselves. There is abundance of resources that are lying 

unutilized and underutilized in Mpamantwa and Bahi-sokoni 

wards. These resources when fully utilized will help in solving 

some of the predicaments standing on the way to industrialization. 

Improvement of cooperation between the LGA and the 

grassroots 

            There is also a need to improve the lines of communication 

and cooperation between the LGA and the grassroots. The 

community will be able to face their problems successfully, if 

leaders and the people are closely cooperating. Council 

Management Team (CMT), Ward Executive Officers, Village 

Executive Officers, Kitongoji officials should work closely with 

the people, with the intention of understanding their problems. The 

District Business Council should be representative enough and the 

methodology to get members should also be inclusive. Problems 

felt at the grassroots should also be familiar to the local 

administrators. The administrators should not be posing as 

problem solvers, but partners in business.   

It is imperative to make the use of an interactional and 

transformative dialog involving experts in equipping LGAs and 

the grassroots; to create a sense of ownership, commitment and 

enable them to realize their full potential; to create collaboration 

between the LGAs and the people engaging in small scale 

industries.   
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Abstract- Environmental projects in this study is embedded on 

environmental philosophical underpinnings pertaining 

conservation of biodiversity, atmosphere (air), hydrosphere 

(water), and solid waste management; which are all  supported by 

the ecosystems upon which humans depend on. Environmental 

health challenges globally include solid waste management which 

endures to devastate prevailing local authorities and national 

governments as surging urban populations continue to escalate and 

consumption patterns change in the dynamic world. Solid Waste 

collection charges in urban areas are thus higher than ideal and 

Municipalities in charge of solid waste collection are not able to 

generate a good fee collection rate, since residents do not get good 

services; thus, always reluctant to pay; exacerbating the vicious 

cycle of poor waste management save; residential areas. With the 

upsurge of unemployment in Kenya, more youths are conducting 

garbage collection activities in groups in order to collect various 

materials, re-sell them, and improve their livelihood. This study 

sought to assess the influence of leadership skills on performance 

of youth environmental projects in Nairobi County. The study was 

guided by positivists and naturalist (constructivist) forms of 

inquiry referred to as pragmatism paradigm. The study’s target 

population was 700 youth group members involved in solid waste 

management projects in Nairobi County.  The study used a sample 

size of 248 group members, based on Krejcie and Morgan’s 

sampling table. Proportionate method was applied to calculate the 

sample strata, where simple random sampling was used on the 

sampled strata. Key informants (6) from 4 departments of 

Directorate of Youth affairs were purposely selected. The study 

adopted descriptive survey and correlational research designs.  

Research instruments entailed questionnaires, observation 

checklists, an interview guide, focus group discussion guide and 

content analysis. Qualitative data was analyzed and presented in 

narrative statements while quantitative data was analyzed 

descriptively using percentage frequencies, mean, and standard 

deviation. Inferential statistics were analysed  using Pearson 

correlation coefficient and multiple regression analysis to tests 

hypotheses t-test were used as tools of analysis to test for 

significance on the study null hypothesis which stated that: H0:  

There is no significant relationship between leadership skills and  

performance of youth environmental projects in Nairobi County. 

The findings of regression and correlation analysis output showed 

that leadership skills characteristics were statistically significant. 

The correlation index between leadership skills and performance 

was positive and significant, r (247) =.321; p≤.05. This implies 

that as the level of leadership skills increases, the performance also 

increases. Regression coefficient showed the unstandardised beta 

coefficient for leadership skill to be 0.415 implying that for each 

unit increase in leadership   skill, performance of youth 

environmental projects increased by 0.415 units; T(247) = 5.307; 

β= 0.0.415.; P≤.05.  This inferred to rejection of null hypothesis 

and the conclusion made that: H1: There is a significant influence 

of leadership skills on performance of youth environmental 

projects in Nairobi County, which was the alternative hypothesis. 

The study recommends youth mentorship programs from 

corporations, firms and other public entities dealing with 

environmental programs since the training given by the youth 

Directorate is minimal and inadequate. Areas of further research 

may entail exploration of team management approaches which 

may produce varied results when considering their relationship 

with the interaction of leadership skills and performance of youth 

environmental projects. 

 

Index Terms- Solid waste management, Leadership skills, 

performance of youth environmental projects. 

I. INTRODUCTION 

outh environmental projects entails solid waste management 

projects, particularly household waste. Industrial solid waste 

and agricultural waste are also major types of solid waste (ICA, 

2010). Performance of youth environmental projects in this study 

context is embedded on conventional solid waste management 

philosophical underpinnings grounded on gainful benefits from 

the increasing residential volume of solid waste in developing 

countries (Moore, 2017). Most towns in Kenya have inefficient 

solid waste management systems and according to study findings 

done in Nairobi County in the year 2016 by National Environment 

Management Authority (NEMA), 30-40 percent of waste 

generated in Nairobi is not collected and that only 50 percent of 

the population is served (NEMA, 2016). Lack of ability to provide 

infrastructure services to match rapidly growing population; 

including high commercial and industrial demands by the Nairobi 

City Council (NCC) has led to problems such as overcrowding of 

Y 
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heaps of disposable waste, poor and inadequate sanitation, 

polluted water, poor health as a result of respiratory and 

waterborne diseases especially within the slums and the 

peripherals of dumpsites like Dandora (Nairobi dumping site),  

inadequate liquid and solid waste management and lack of  decent 

recreational facilities besides many other fashioned urban 

degeneration problems. The situation has subsequently led to 

amplified crime, mushrooming and encroaching of slums, 

construction of illegal structures and rapidly declining standards 

of living (NCC, 2010). Waste collection charges in urban areas are 

higher than ideal and  Municipalities in charge of collection are 

not able to generate a good fee collection rate, since residents do 

not get good services; thus, always reluctant to pay; exacerbating 

the vicious cycle of poor waste management save; residential areas 

(Frediani, Walker, and Butcher, 2013).  

          In Kenya, registered youth groups in environmental projects 

pose as primarily waste pickers who provide residential door-to-

door solid waste collection business services. With slight or 

absolutely no capital being provided to the youth where the overall 

resources are scarce, waste picking becomes an important 

survivalist strategy for most of unemployed youths. Leadership 

skill in this study context entails prominent handling of youth 

project teams; strategic setting of a realistic vision, motivating 

teams, credibility in service, team work and capacity building  

including inspiring  potential and existing customers (Alivert,  

2014 ).  Youth group environmental project managers should 

possess leadership skills on both strategic and functional 

perspective by communicating the vision of the project to get team 

to buy-in, accomplish set goals and resolve conflict. This include 

evaluating performance; ensuring that project teams are 

adequately equipped   with the tools, money and space required to 

get things done. Every project demands an aptitude   leader to 

support the project   processes, teams and the customers. Project 

team leader is expected to be the team’s relentless cheerleader and 

chief encourager; not petrified to caution the team when they drop 

the ball; thus maintaining balance between the project and the 

team (Global entrepreneurship monitor report, 2013). Leading a 

group well means serving them by taking responsibility to 

improve  project team’s standard of living  by moving  challenging 

mountains for them,  greasing  the wheels and  moving all 

unnecessary  barriers that could get in their way; thus  availing  a 

vision and a roadmap to accomplishment by helping and 

empowering the teams towards projects completion (Boateng, and 

Bampoe, 2014).  Ability to communicate well is the core of any 

affiliation and so the efficacy of a youth environmental project 

leader in communication has an impact on the respective project 

team, clients and stakeholders too (Boateng and Bampoe, 2014); 

save, for residential solid waste management  which entails 

clients’ touch-points   that include pick schedules and payment 

deadlines. Communication in leadership triangle alludes to team 

members needing clarifications, stakeholders needing status 

updates and sponsors needing results (Davis and Kate 2014). 

Environmental youth projects are hence expected to meet 

economic needs, fit within government-funded programme 

objectives, and add value to the beneficiaries’ whilst providing 

employment, or self-employment opportunities by opening up 

business ventures for the bulging youth population as exit 

opportunities from the programme (UNEP, 2011). However, 

youth environmental studies that are  carried out in Kenya for the 

last seven years  shows that quite a number of youth projects have 

not been successful, especially government funded environmental 

projects that addressed  the challenge of youth employment 

through adopting an Entrepreneurship Training Manual to train 

and  facilitate youths environmental projects through Youth 

Enterprise Development Fund loans (YEDF). Despite government 

funded youth initiatives and trainings, Performance of many of the 

youth environmental projects in all the 47 counties in Kenya 

remains thin, especially in Nairobi County which has more youths 

accessing government projects funding and training aggravated by 

proximity (Afon, 2012). This study seeks to investigate the 

influence of leadership skills on the performance of youth groups’ 

solid waste management projects;  

  

II. OBJECTIVE OF THE STUDY  

          The study aimed to achieve the following objective:   

To determine the influence of leadership skills on performance of 

youth environmental projects in Nairobi County, Kenya.  

 

III. RESEARCH QUESTION 

          The study sought and answered the following research 

questions:  

How does leadership skills influence performance of youth 

environmental projects in Nairobi County, Kenya? 

 

IV. RESEARCH HYPOTHESIS 

          The study tested the following   research hypothesis:             

H0: There is no significant relationship between leadership skills 

and performance of youth environmental projects in Nairobi 

County, Kenya. 

 

V. LITERATURE REVIEW 

          Numerous concepts and models together with their 

instruments of measure have been relatively developed to quantity 

leadership behaviors but preference for validity and accessibility 

of leadership theories and instruments traversing within cultures 

(Kouzes, and Posner, 2002). A study conducted by two scholars; 

Perren and Burgoyney (2000), in  London; on project management 

and leadership abilities, using interviews and content analysis on 

83 management and leadership ability sets drawn out a data set of 

1013 selected individual management and leadership abilities, as 

identified from survey texts and interviews and   fed into a 

computerised qualitative data analysis system. The study findings 

were skewed towards people abilities   inclined   more in   the area 

of lead direction and culture, with an emphasis on ability to handle 

risks and ambiguity and building teams. The results indicated that 

Leadership in management is essential and most useful tool for 

success in project management. Leaders are invaluable especially 

when it comes to formulating and communicating new strategic 

directions within a project set up, as well as communicating and 

motivating project teams to increase dedication to project goals. 

Leadership is embedded on a culture to listen to the customer’s  

voice  using the information provided to match the right value 
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service to the customers (Goleman, 2000), which is a crucial skill 

while dealing with projects like solid waste management dealing 

with residential clients.  Literature reviewed from a study findings 

by Hallinger (2016)  on leadership skills  indicates that great 

leaders possess outstanding team building skills in order to build 

teams   that have complementary skill sets and experiences 

emulated with ethical value system; to inculcate a trustworthy 

culture as a hybrid   blended with honesty, transparency and 

integrity. This is deemed a fundamental cornerstone of a project 

intervention cascading from leadership to group members 

(Hallinger, 2010).  A study by a scholar Bass (1996), on paradigms 

of leadership analysed leadership and trust in the Army through   

social exchange approach. The major unit of analysis in this 

approach was the affiliation between the leader and his groups. 

The study findings inferred  that effective leaders provide 

direction, guidance, and activity structuring with a collective goal; 

where teams collectively grant the leader authority to influence 

them (therefore reflecting legitimacy), as well as reverence and 

respect. The research findings further established Leader 

effectiveness as a function of the dynamics that transpires between 

leader and followers in recognition of the cognitive, interpersonal, 

and social richness of a given  phenome-non, to come to grips with 

practices that expounds on outcomes (Bass, 1996).  Reviewed 

literature from writings on Team leadership skills by scholars like 

Kevin, Scott, Michael, Heberling, (2001) portrays Leaders to be 

extremely organized and often trust the team members to do their 

corresponding jobs as they delegate, setting clear expectations and 

availing   on-going feedback. Effective leaders frequently and 

publicly recognize others and conduct rewarding ceremonies to 

appreciate teams and team work within an Organisation. They are 

swift to admit blame for failures, even when they may have not 

been directly responsible and are hasty to accord others credit for 

successes rather than themselves (Kevin, et.,al.,2001). 

          Communication skills is a key leadership skill, where a 

project leader learns to communicate effectively with the market 

for improved interpersonal skills. This auger well with result-

oriented behavior which is proactive in seizing opportunities by 

identifying potential threats and taking action by communicating 

against them (Lonn, Reisman, 2013). Challenges within 

residential waste management projects include delayed collection 

of waste due to issues within the dump sites, waste carrier vehicles 

breakdown, licensing complications and youth group teams’ 

absenteeism. Hence, profound communication with good 

leadership skills are among the crucial aptitudes to the 

performance of environmental projects (Lonn, Reisman, 2013). 

Communication today can be enhanced using modern technology 

based on varied   technology software solutions such like project 

collaboration software meant for teams, good time management 

tools and team task management software. Effective 

communication gets project group managers continually 

realigned, where frequent communication alludes to successful 

project implementation processes (Richard Odour, 2017). In solid 

waste services, study by Odour (2017) expounded communication 

to include financial statements on household payments and client’s 

appreciation messages during seasonal holidays like Christmas or 

Idd. This study alludes to African culture traits of a leader who 

inspires and motivates those around them to inculcate vibrant team 

work.  

          Solid waste projects consists of systematic duties from 

mapping out of individual residential households, distribution of 

waste collection bags or bins, scheduling of solid waste collection 

days and payment schedules. However, feedback schedules from 

customers or from the service providers who are the youth groups 

is scarcely provided. Scheduling and goals setting as a leadership 

skill expresses the long-term conceptualized vision of leaders as 

well as managers (Ezugwu, 2015).  Waste management challenges 

in other discussed literature written by Ezugwu (2015) in 

leadership traits include honesty which has an irreplaceable value 

in waste management intervention business projects.  His findings 

deduces that an honest leader inspires teams and customers, with 

respect for their personality and cultivates bases of trust with 

project team, project staff, business partners and customers. 

Listening techniques skills are considered to be absolutely critical 

and necessary leadership skills for good communications which 

generates   earned respect (Ezugwu, 2015).   

 

VI. THEORITICAL FRAMEWORK 

          The theoretical framework in regard to this study was 

adopted from various studies relating to the contingency theory 

and Leadership competency theory. The contingency theory is 

attributed to the writings of Fred Edward Fiedler (1964). 

According to Fiedler, group performance is contingent on the 

leader using a suitable style in consideration of the organizational 

situation favorableness (Fiedler, 196). The fundamental emphasis 

of the contingency theory is that effective leadership behavior 

depends on situational factors. The theory assumes that active 

leadership style must consider the particular situation to achieve 

the desired results and for a leader to be productive, there needs to 

be a match between the leader’s approach and the situation at 

hand. The theory relates to youth group leadership on 

environmental projects particularly the registered groups engaged 

in solid waste management. Leadership is embedded on the 

situations that surround waste collection which include 

identification of customers from designated residential areas, 

transportation and dumping within restricted landfills and 

dumping sites. Performance of youth environmental projects in 

this study is linked to the development of the concept of 

conceptual skills that is associated with Leadership competency 

theory by Katz (1974). He proposes that job performance has to 

do with the competencies. The competency approach theory is 

built on t research findings on skills, abilities, and cognitive 

intelligence by Boyatzis et. al.; (2006); which argues that 

competency concept forms the basis for effective individual and 

organizational performance. Thus, performance of youth 

environmental projects entails  the relationship between 

contingency theory and competency theory  founded on effective 

leadership skills  to enable project team understand their business 

project  value chain  alongside the project phases;  so as to 

inculcate appropriate communication, manage incomes and 

stakeholders expectation, and learn techniques which  emulates  

project documentation  that are used to guide the implementation 

and the completion of projects (Phillips, 2011). Leadership 

competency theory advocates leadership as a tool and a vital skill 

for stirring up labor productivity which is deemed a critical factor 

that propels economic growth and sustainable development 

(Nerdrum, and Erikson, 2001). Successful project management 
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leadership skills focus on processes that generally stimulate 

critical thinking, analytical problem solving abilities,  with 

effective decision-making skills and therefore assisting the youths 

in discussing, inferring, predicting, and interpreting environmental 

opportunities like waste management (Brymer, 2014),  which 

addresses  this study gap.  

 

 

VII. CONCEPTUAL FRAMEWORK 

          This study was guided by the following conceptual 

framework that shows diagrammatised representation of the 

relationship between the variables. This is shown in Figure 1:   
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VIII. RESEARCH METHODOLOGY 

          This study was guided by positivists and naturalist 

(constructivist) forms of inquiry referred to as the; pragmatism 

paradigm, grounded  on the notion that mixed methods explore a 

concept from more than one methodological, perspective; 

therefore making it more 'practical' in terms of overall outcomes 

(Lincoln and Guba, 1985). The study applied descriptive research 

and exploratory research designs. The research was preplanned 

and structured in design so that the information collected could be 

statistically inferred on the respondents since descriptive design is 

conclusive and quantitative in nature. The study population were 

the youth group beneficiaries who included the urban youths in 

Nairobi. The study therefore targeted a population of 700 youths 

who are involved in environmental projects in Nairobi County, 

specifically, waste management projects drawn from seventeen 

sub counties in Nairobi County. The study used a sample size of 

248 which was obtained from the 700 youths using the Krejcie and 

Morgan sampling table (1970) while the strata was calculated 

using proportionate method of Yamane (1967). The actual 

respondents from the number of youth members per group was 

homogenously selected using simple random sampling.  Data was 

collected using questionnaire, observation checklist, interview 

guide and content analysis. Qualitative data was analyzed and 

Leadership skills 

 Team management approaches  

 Communication skills 

 Motivational skills 

 Level of honesty and integrity 

 Strategic thinking 

 

 

 

 

Performance of youth environmental projects  
 Rate of Return on Investment  

 No. of solid waste management equipment 

 Coverage percentage of the service provided 

 Quality of solid waste collection service in the 

target areas. 

 Level of project sustainability  

 Proportion of employment creation 

 Level of youth inclusion 

 Amount of group members average earnings  

 Increased sales of recycled products 

 Low crime and youth survival rates 

 No. of youth employed on salary 

 

Monitoring and evaluation practices  

 Project implementation and monitoring plan  
 Progress and impact evaluation 

 Data collection strategies  

 Use of data for project improvement 

 Reporting framework 

 Analysis and Continuous Improvement 

 Results dissemination and feedback 

 Proportion of time and resources allocated for 

M&E in project design 

 Leverage technologies 

 Development of M&E youth field staff and groups 

members capacity 

 

 

 

 

 

Figure 1: Conceptual framework for leadership skills and performance of youth environmental 

projects. 
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presented verbatively based on themes while quantitative data was 

analyzed descriptively using percentage frequencies, mean, and 

standard deviation. Inferentially, Pearson correlation coefficient 

and simple linear regression analysis was used to test hypotheses, 

t-test was used as a   tool of analysis to test for significance level 

at 0.05 on the on the null hypothesis. 

 

 

IX. RESULTS AND DISCUSSSION 

          Leadership Skills and Performance of Youth 

Environmental Projects. 

          The objective of this study was to examine the extent to 

which Leadership skills influences the performance of youth 

environmental projects. In order to achieve this, the respondents 

were asked to give their options based on their level of agreements 

or disagreements with the statements on  a Likert  type of  1-5  was 

provided where 1=strongly Disagree, 2=Disagree, 3=Neutral, 

4=Agree and 5=Strongly Agree. The results were presented in 

Table 1.1 

 

Table   1.1 

Leadership skills and performance of youth Environmental projects. 

Statements SD D N A SA Mean Std. 

Deviation 

1. A leader’s best asset is the ability to motivate 

and inspire a team of professionals who can work 

together to achieve the goals of the organization 

Performance management. 

 

0 0 0 85(34.3) 163(65.7) 4.66 0.476 

2. A leader ought to have the right amount of 

positive and constructive feedback to help teams   

perform effectively. 

 

0 0 0 85(34.3) 163(65.7) 4.66 0.476 

3. Effective communication entails Problem 

solving and decision making, talking about the 

importance of the overall goal and the 

implications if teams didn’t come together to 

achieve it. 

 

0 0 0 85(34.3) 163(65.7) 4.66 0.476 

4. Self-determination, independence and 

competence are the conditions that increase my 

enthusiasm and motivation towards youth 

environmental projects. 

 

0 0 42(16.9) 176(71.0) 30(12.1) 3.95 0.538 

5. The most important value that I have is my 

integrity. I demonstrate honesty and trust in all 

my actions to establish credibility as a leader. 

0 0 0 85(34.3) 163(65.7) 4.66 0.476 

Composite mean   and standard deviation.      4.52 0.425 

 

          Table 1.1 presents the responses of leadership skills on 

performance of youth environmental projects in Nairobi County. 

The results were presented using mean and standard deviation. 

Five statements were developed to measure the extent to which 

leadership skills influences the performance of youth 

environmental projects.  

          On statement (1)  that a leader’s best asset is the ability to 

motivate and inspire a team of professionals who can work 

together to achieve the goals of the organization and performance 

management, the results indicated that out of 248 respondents who 

participated in the study, 163(65.7%) strongly agreed that a 

leader’s best asset is the ability to motivate and inspire a team of 

professionals who can work together to achieve the goals of the 

organization performance management while 85(34.3%) 

respondents agreed unanimously. This line item had a mean score 

of 4.66 and a standard deviation of 0.476 which was higher than 

the composite mean of 4.52 and a standard deviation of 0.425, 

implying that the statement positively influenced performance of 

youth environmental projects in Nairobi County. The line standard 

deviation of 0.476 being higher than the composite standard 

deviation of 0.425 indicate that there was divergence in opinion.   

The findings supports a study by Philips, (2013) on analytical 

leadership in communication and management which established 

the aptitude to motivate teams as a key leadership trait which also 

concurs with the findings of this study.   

          On statement (2) a leader ought to have the right amount of 

positive and constructive feedback to help teams   perform 

effectively,  the results indicated that 163(65.7%) strongly agreed 

that a leader ought to have the right amount of positive and 

constructive feedback to help teams perform effectively, 85(34.3) 

respondents agreed unanimously as well. This line item had a 

mean score of 4.66 and a standard deviation of 0.476 which was 

much higher than the composite mean of 4.52and a standard 

deviation of 0.425, implying that the statement positively 

influenced performance of youth environmental projects in 

Nairobi County. This line standard deviation of 0.476 being higher 
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than the composite standard deviation of 0.425 indicate that there 

was divergent views. The findings agrees with a study by Ziegler, 

(2013) on  leadership traits versus  project management which 

concluded that ability to envision the future and set the direction 

of projects effective performance  requires skillful leadership 

traits.  

          On Statement (3) effective communication entails Problem 

solving and decision making, talking about the importance of the 

overall goal and the implications of teams coming together to 

achieve it, 163(65.7%) respondents strongly agreed with the 

statement while 85(34.3%) agreed.  This line item had a mean 

score of 4.66 and a standard deviation of 0.476 which was higher 

than the composite mean of 4.52and a standard deviation of 0.425, 

implying that the statement positively influenced performance of 

youth environmental projects in Nairobi County. The line standard 

deviation of 0.476 being higher than the composite standard 

deviation of 0.425 portrays divergence in views.  This statement 

concurs with findings pertaining a study on impetus of effective 

communication in leadership by Ziegler, (2013) which established 

that agility in thinking as a team leader   resonates to effective 

communication. This findings concurs   with the outcomes of this 

study.    

          On statement (4) self-determination, independence and 

competence are the conditions that increase my enthusiasm and 

motivation towards youth environmental projects, out of the 248 

respondent, 176(71.0%) agreed with the statement, 30 (12.1%) 

strongly agreed with the statement while 42(16.9%) were neutral. 

This line item had a mean score of 3.95 and a standard deviation 

of 0.538 which was lower than the composite mean of 4.52and a 

standard deviation of 0.425, implying that this line item negatively 

influenced performance of youth environmental projects in 

Nairobi County. This findings does not agree with the empirical 

study on effective leadership skills by (Kouzes, 2012) which had 

findings revolving around impressions of leadership training for 

competence in leadership. The findings was also a  rationale  in 

engaging youths with in-depth interviews in order to help them 

understand the impetus of leadership skills and project 

performance.  

          On statement (5) the most important value that I have is my 

integrity. I demonstrate honesty and trust in all my actions to 

establish credibility as a leader.  The results indicated that majority 

of respondents 163 (65.7%) strongly agreed with the statement 

while 85(34.3%) respondents agreed with the statement. This had 

a mean score of 4.66 and a standard deviation of 0.476 which was 

much higher than the composite mean of 4.52and a standard 

deviation of 0.425 implying that the statement positively 

influenced performance of youth environmental projects in 

Nairobi County. The line standard deviation of 0.476 being higher 

than the composite standard deviation of 0.425 indicated 

divergence in opinions.  This result findings indicate that the 

majority of the respondents strongly agreed that leadership 

management skills played a major role on performance of youth 

environmental projects. The findings also validated the 

respondent’s perception on leadership skills and project 

management where they all agreed that it would leverage 

performance, thus concurring with the position taken by previous 

study findings following literature reviewed on leadership skills 

and performance of youth environmental projects.  The response   

portrays Africans possession of “UBUNTU”, which is about the 

essence of being human on leadership that embraces hospitality, 

caring about others, being able to go the extra mile for the sake of 

others (Bagele et.al., 2016). The study findings also implies that  

leadership should be celebrated and passed on to  different legacies 

through varied cultural responsive heritages and indigenous 

practices; to better appreciate and understand the multitude of 

ways in which leadership notions can be understood and 

expressed. This is not only beneficial for the recipients of solid 

waste management projects, but  also help to expand and refresh  

performance of youth projects,   offering new insights into the 

phenomenon of leadership and its pivotal role in social  change,  

hence  embracing a world-view of value systems.   

 

          Key informants interviews by Youth officers from the 

Directorate of Youth was also conducted pertaining their 

experience  with the youth groups  during the implementation of 

their solid waste management projects and they had this to say:  

           “In my opinion, it is important for youths to be trained on 

leadership skills because they are very inadequate in the way they 

handle their projects. Specifically, I would advocate that youths 

go through mentorship programs even after being trained on 

entrepreneurial projects since the training given by government is 

minimal and may not be practical to a youth handling 

environmental projects with a dire need of instant profits”.  

 “Seeing them reform and live a positive life is one of the main 

achievement that I endure to document in my term of service”.    

 

1.2 Inferential statistics of Leadership Skills and Performance 

of Youth    Environmental Projects 

          Correlation and regression analyses were conducted to 

determine the relationship between leadership management skills 

and performance of youth environmental projects.  These were 

further explained as follows:  

 

1.2.1 Correlation of Leadership Skills and Performance of 

youth Environmental projects 

          Correlation analysis was conducted to establish the 

relationship between leadership skills and performance of youth 

environmental projects. The results are presented in Table1.2. 

  

Table 1.2 

Correlation Matrix between Leadership Management Skills 

and Performance of youth environmental projects 

Correlations 

Variables Performance Leadership 

Performance 

Pearson 

Correlation 
1 0.321** 

Sig. (2-tailed)  0.000 

N 248 248 

Leadership 

 

 

 

 

 

Pearson 

Correlation 
0.321** 1 

Sig. (2-tailed) 0.000  

N 248 248 

Correlation is significant at the 0.01 level (2-tailed).  
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          Table 1.2, the correlation output shows that leadership 

characteristics were statistically significant (P-values under 

significant 2-tailed were all less   than α=0.05) towards 

performance of youth environmental projects. From table 1.2 also 

shows that the correlation index between leadership skills and 

performance was positive and significant, r (247) =.321; p≤.05. 

This implies that as the level of leadership skills increases, the 

performance of youth environmental projects also increases 

 

1.2.2 Regression analysis of Leadership Management Skills 

and Performance of youth environmental projects  

          Further, a Regression analysis was conducted between the 

leadership skills and performance of youth environmental projects 

to determine the relative contribution in terms of the variance that 

could be accounted by the independent variable towards the 

change in the dependent variable. From this analysis, it was 

observed from the model summary table (Table 1.3) that the 

coefficient of correlation was 0.321 with an R2 square of 0.103 

implying that the leadership skills variable could explain about 99 

percent of the total variance in performance of youth 

environmental projects. 

 

Table 1.3 

Regression analysis Model Summary table between 

Leadership Management Skills and Performance of youth 

environmental projects 

 

Mode

l 

R R 

Squar

e 

Adjuste

d R 

Square 

Std. 

Error of 

the 

Estimat

e 

Change Statistics 

R 

Square 

Chang

e 

F 

Chang

e 

df

1 

df2 Sig. F 

Chang

e 

1 
0.321
a 

0.103 0.099 0.52198 0.103 28.164 1 
24

6 
0.000 

a. Predictors: (Constant), Leadership 

 

          As to whether this model was significant in enabling 

predictions containing the independent and dependent variable, 

the ANOVA table was produced and the results are as shown in 

Table 1.4 

 

Table 1.4 

ANOVA of Leadership Skills and Performance of youth 

environmental projects 

 

Model Sum of 

Squares 

Df Mean 

Square 

F Sig. 

1 

Regression 7.674 1 7.674 28.164 0.000b 

Residual 67.025 246 0.272   

Total 74.698 247    

a. Dependent Variable: Performance 

b. Predictors: (Constant), Leadership 

 

          The ANOVA Table 1.4  showed that in  the global model, 

Leadership skills had a significant prediction on performance of 

youth environmental projects, This implies that the levels of 

leadership  skills possessed by youths can be a good predictor of 

performance of youth environmental projects; F(1,246) = 28.164 

p≤.05. 

          To establish the amount of contribution that leadership skills 

had on the outcome variable of performance, the results are 

presented in Table 1.5 on regression coefficient and reported using 

the t-value statistics 

 

Table 1.5 

Regression coefficient of   Leadership Skills and Performance 

of youth environmental projects 

 

Model Unstandardized 

Coefficients 

Standardized 

Coefficients 

T Sig. 

B Std. Error Beta 

1 
(Constant) 1.744 0.354  4.922 0.000 

Leadership 0.415 0.078 0.321 5.307 0.000 

 

          The Table of regression coefficient (1.5) showed that the 

unstandardised beta coefficient for leadership  skill to be 0.415 

The T value for leadership skill is also significant, implying that 

for each unit increase in leadership   skill, performance of youth 

environmental projects can increase by 0.415 units; T(247) = 

5.307; β= 0.0.415.; P≤.05.   

 

1.2.3   Hypothesis Testing  

          The study sought to assess the influence of leadership skills 

on the performance of youth environmental projects. Pearson 

correlation coefficient was used to test the relationship between 

leadership skills and performance of youth environmental 

projects. This was done at 95% level of confidence. In order to 

prove the validity, both correlation and regression analysis were 

run on the SPSS programme version 22 based on the decision 

criterion made that any P-value less than the threshold of α=0.05 

would be considered significant and subsequently lead to the 

rejection of the null hypothesis and acceptance of the alternative 

hypothesis or fail to reject the null hypothesis when the P-value 

obtained is greater than the threshold of α=0.05. From the findings 

of correlation and regression and analysis; correlation index 

between leadership skills and performance was positive and 

significant, r (247) =.321; p≤.05. This implied that as the level of 

leadership skills increases, the performance of youth 

environmental projects also increases. Regression coefficient 

showed that the unstandardised beta coefficient for leadership skill 

to be at 0.415 units T(247) = 5.307; β= 0.0.415.; P≤.05.  The T 

value for leadership skill was significant, implying that for each 

unit increase in leadership   skill, performance of youth 

environmental projects can increase by 0.415 units. This therefore 

implies that the null hypothesis which stated that:  

          H0: There is no significant relationship between leadership 

skills and performance of youth environmental projects in Nairobi 

County; to be rejected and the conclusion made that: 

          H1: There is a significant relationship between leadership 

skills and performance of youth environmental projects in Nairobi 

County, which was the alternative hypothesis.  
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X. CONCLUSION AND RECOMMENDATION 

           Leadership skills was found to statistically significantly 

influence performance of youth environmental projects in Nairobi 

County. All groups believed that leadership was key in running 

and sustaining their groups, signifying   very promising cultural 

responsive practices that even though the groups lacked any 

formal training on leadership skills, they at least understood the 

basics of holding groups together through youth led leadership. 

The study shows that leadership in youth is inherent; they have 

their tacit ways that are not culturally biased which is neutral to 

leadership paradigms trapped in the historical moment dominated 

by global capitalism. The study recommends policy actions by 

government to incorporate youths to learn project management 

leadership skills under mentorship programs from corporations, 

firms and other public entities so as to incubate their skills for 

effective projects performance.  
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Abstract- Musculoskeletal disorders (MSD) involve inflammatory 

and degenerative diseases that lead to pain and functional damage 

in all age groups. The agricultural profession is painful with many 

natural hazards/risks and stressful factors that either predispose or 

cause injuries to the musculoskeletal system. The aim of this 

current study is to determine the prevalence of the musculoskeletal 

burden on farmers who sought physical therapies, in a public, 

general hospital of Northern Greece. 

          An epidemiological study was conducted during the period 

January 2008 – December 2014, through a retrospective study of 

the patients’ records. The distribution of the MSDs was carried out 

according to Nordic Body Map. 1,020 patients’ files were studied. 

The agricultural farmers held the highest percentage (58.8%) of 

the total population. Female farmers occupy the highest 

percentage of MSDs in the knee joint (30.26%), while men in the 

shoulders (41.0%). 

          The results of the survey highlighted the increased 

emergence of MSDs in agricultural workers. Educating farmers 

and using improved farming equipment can help prevent 

musculoskeletal risks and improve musculoskeletal health. 

 

Index Terms- farmers, agricultural, musculoskeletal disorders, 

injuries 

 

I. INTRODUCTION 

he musculoskeletal disorders (MSD) concern acute and 

chronic syndromes, inflammatory and degenerative diseases 

that lead to pain and functional damage and cause symptoms to the 

musculoskeletal system in all age groups (Caboor, 2000). The 

primary symptom of MSDs is pain, usually accompanied by 

stiffness, swelling and reduced functionality of the ailing area 

(Woolf and Akesson, 2007). The musculoskeletal pain, as a 

subjective symptom, is distinguished in primary (local and 

specific area), secondary (pain that extends and reflects even in 

areas distant from the damage area) and tertiary (psycho – physical 

traits and diffused pain) (Coderre et al., 1993). 

           Various causative factors, mainly social, psychological and 

professional have been identified as risk factors for the emergence 

of many MSDs. The prevalence of MSDs in the general population 

is undoubtedly high, while the percentages vary according to the 

methodology of each study (Coderre et al., 1993). The disorders 

of the musculoskeletal system are prevalent into societies all over 

the world and their impact is diffuse (Allison et al., 2002). It is the 

most common cause of persistent, long –term pain, affecting 

millions of people of all occupations, including health 

professionals, office workers and handworkers (Garima and 

Tarique, 2013; Bihari et al.,2011; Ghasemkhani et al., 2008;). 

MSDs are responsible for diseases, deterioration in the quality of 

life and reduction in productivity (Niu, 2010). According to the 

International Labor Organization, the work related 

musculoskeletal diseases play a crucial role in terms of 

occupational health and the economy (Kar and Dhara, 2007).   

           One of the professional activities associated with the 

existence of risks for imminent injuries of the musculoskeletal 

system, is agriculture, which is considered to be one of the most 

unsafe sectors, both in developed and developing countries (Niu, 

2010; Walker-Bone and Palmer, 2002). The agricultural 

profession, although often presented as idyllic, is painful with 

many natural dangers and stressful factors that predispose or even 

cause injuries to the musculoskeletal system (Bernard and Tourne, 

2007). Studies addressed to agricultural population have 

highlighted the impact of farming as a risk factor for frequent and 

painful musculoskeletal syndromes, alongside other health 

problems (Hong Xiao et al., 2013; Holmberg, 2005). The main 

purpose of the current study is to determine the prevalence of 

musculoskeletal burden to farmers who sought physiotherapy 

services in outpatient physiotherapy department of a public 

general hospital in a Rural Region of Northern Greece.  

 

II. METHODOLOGY 

            The total amount of the patients’ records (n=1,020) to 

whom outpatient physiotherapy services were provided in a 

public, general hospital of Northern Greece during 2017 – 2018, 

were studied retrospectively. Ethical and deontology issues were 

taken into great consideration, as for the collection of the data and 

the conduct of the research, the required permission by the 

Personal Data Protection Authority was ensured. 

           The entire population, the size of the rural population on 

the basis of the reported insurance institution, the gender, the type 

of MSDs, the number of the congresses and the seasonal 

distribution were recorded from the files. Cases of patients with 

health problems except for MSDs (vascular strokes, chronic 

T 
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obstructive pulmonary disease and others), who were double 

registered, aged < 18 and with incomplete recording data were 

excluded from the study. 

           For the distribution of MSDs per physical area, the 

technique of Nordic Body Map, was used, specifying nine (Bihari 

et al., 2011) physical areas: neck, shoulders, elbows, arms, spine, 

loins, hips, knees and ankle joints.  

 

III. RESULTS AND DISCUSSION 

           According to the results of the study, the highest percentage 

of the patients were farmers (58.8%), while a small percentage 

2.2% concerned people without a profession and insurance 

coverage and other cases (Table 1). 

                  

Table 1: Distribution of the population per occupational status 

 

Occupation Frequency (n) Percentage (%) 

Farmers 600 58.8 

Private employees 171 16.8 

Public servant 144 14.1 

Self-employed 85 8.3 

Other 20 2.2 

Total 1.020 100 

 

           In terms of the gender of the rural population with MSDs, a heterogeneous distribution was observed. Women held a percentage 

of 71.0%, while men 29.0%. (Table 2). 

 

Table: 2. Distribution of rural population with MSDs in terms of gender 

               

Gender Frequency (n) Percentage (%) 

Male 175 29.0 

Female 425 71.0 

total 600 100 

 

           The percentage ratio of MSDs shows deviations that are shown in table 3. Specifically, men show a higher percentage of MSDs 

in the shoulders (41.0%), while women in the knees (30.1%). The lower MSD rate in both genders concerns the ankle joint (male: 1.8%, 

female: 1.9%). 

 

Table: 3. Prevalence of MSDs per anatomical area and gender 

 

Anatomical area Male Female 

 Frequency (n) Percentage (%) Frequency (n) Percentage (%) 

Neck 13 7.5 46 10.8 

Shoulders 72 41.0 23 5.4 

Elbows 14 8.0 48 11.3 

Wrist/Hands 46 26.0 53 12.5 

Upper Back 8 4.5 47 11.0 

Lower Back 8 4.5 58 13.7 

Hips 6 3.4 14 3.3 

Knees 5 2.8 128 30.1 

Ankles/Feet 3 1.8 8 1.9 

Total 175 100 425 100 

 

As far the seasonal distribution of the request for treatment of the MSDs is concerned, the following seasonal distribution was observed: 

winter (33%), autumn (26%), spring (24%) summer (17%) (graph. 1)  
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Graph 1. Seasonal distribution of MSDs 

 

           In this specific survey, it was found that the highest 

percentage of people with reported MSDs were people who dealt 

with agricultural work. Agriculture is generally regarded, both by 

farmers and general public, as a healthy profession that promotes 

physical activity (Hong Xiao et al., 2013). However, the reality is 

that due to the nature of the agricultural work, farmers and those 

who work in farms are at greater risk of developing MSDs 

(Nyfoudi, 2012; Pickett et al., 2001) like cervical syndrome, 

tendinitis and tenosynovitis carpal tunnel syndrome (Kirkhorn et 

al., 2003; Jagga et al., 2011), hip and knee disability and 

osteoarthritis (Bernard and Tourne, 2007), sciatica and low back 

pain (Kirkhorn, 2010), sprains and muscle’s strains, dislocations 

and fractures accompanied with soft tissues lesions (Kolstrup, 

2012). 

           Examples of some natural hazards that farmers are facing 

during their labor are the lifting and transport of loads (Allison et 

al, 2002), the adoption of awkward and hazardous body and 

working postures (Bartels et al., 2000), the falls from height or due 

to slippery surfaces, the exposure to vibrations from the use of 

agricultural vehicles and the use of motorized hand tools (Paoli 

and Merllie, 2001; Nonnenmann et al., 2010). 

           The rural population of this research area deals primarily 

with the intensive cultivation, having as a primitive cultivation the 

trees, a situation that forces the farmers to be exposed to vibrations 

from the long use of agricultural vehicles and especially the 

tractors. Also, the excessive bending of the trunks and the 

transport of loads make the lump prone to injuries of the 

intervertebral discs and subsequent back pain. Essentially, these 

are works that act as a source of biochemical loading in the 

musculoskeletal system, while these external loads are caused by 

the body position during work. 

           In this specific research, from the data analysis, a higher 

frequency of MSDs was shown to women and it was also reported 

by other researchers, too (Das, 2015; Menon and Seshadri, 2004). 

Female farmers participate in all farming activities (Singh and 

Arora, 2010) (sowing, watering, harvesting, packaging, and 

storing), playing a significant role in in the agricultural 

development (Hurst, 2007). It is more possible to suffer from 

MSDs with chronic pain, due to their smaller body size and 

muscular strength, compared to men (Marras et al., 2002), a fact 

that constitutes their muscular system weaker to bear relative loads 

in comparison with the men (Suthar and Kaushik, 2001). 

           According to the results, the MSDs that concern the knee 

joint hold a prominent position, among women. Standing, long 

walking in rough terrain in the field, uncomfortable postures and 

body twisting on the knees are some of the reasons that are 

responsible for the emergence of osteoarthritis (Birabi et al., 

2012), meniscus and ligaments injuries (Suthar and Kaushik, 

2013; Bridger, 2008). 

The adoption of prolonged bending in the lumbar and the labor 

near the surface of the terrain for specific agricultural works strain 

the lumbar spine and are responsible for the prevalence of chronic 

pain and dysfunctions of female’s agricultural population lumbar 

internationally (Rosecrance et al., 2006; Gomez et al., 2003;) 

despite all the implemented innovations in the agricultural sector 

(Engberg, 1993). 

           Social and psychological factors can also play a crucial role 

in the more frequent emergence of musculoskeletal pain in women 

because of their numerous domestic activities that enhance more 

their suffering and mental and physical burden (Menon and 

Seshadri, 2004). Additionally, women probably ache more, 

perhaps due to hormonal differences (Dimich-Ward et al., 2004).  

Regarding the male population, the highest frequency of MSDs, in 

comparison to the women, was observed in the area of shoulders. 

The harvesting of fruits as well as other agricultural works require 

long hour activity of upper extremities in a position higher than 

the level of the shoulders. A condition that imposes static load, 

leads to overuse injury. As the shoulder joint is the most mobile 

joint of the human body (Waris et al., 1979) the repetitive 

movements in the area and the continual exercise of muscular 

effort lead to the excess of the stamina limit of soft tissues as well 

as the joint itself (Rautiainen and Raynlds, 2002). Also, men use 

to a greater extent, the agricultural tools, a fact that probably 

enhances the exposure to hazards that function pre – open to the 

emergence of injuries in the specific area (Earle-Richardson et al., 

2005). 

           The increased turnout in the department of physiotherapy 

and the registration of MSDs during the autumn and winter period 

coincides with the end of the agricultural season. The intensity of 

the agricultural work during spring and summer, apparently, acts 

as a deterrent to the search for physiotherapy, therapeutic 

33%

24%

17%

26%
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treatment of chronic musculoskeletal problems, to avoid the loss 

of working hours. 

 

Limitations 

           There were many limitations in this study. Initially, it was 

not possible to clarify the causality of MSDs, whether they only 

emerged as a consequence of agricultural work. Additionally, 

taking into great account the retrospective study of the data, the 

distribution of MSDs per physical area wasn’t feasible due to self 

– reporting of the patients. Consequently, the possibility of 

assessing accompanying health problems that may have been 

related to existing MSDs was therefore limited. 

           Future researches could focus on the functional burden due 

to the MSDs and their impact on the quality of life associated with 

health. Also, it is useful to investigate the profile of the farmer – 

leader of agriculture, as well as his wife’s, as the typology of 

farmers’ farms in relation to the type and frequency of the 

musculoskeletal disorder they suffer from. 

 

IV. CONCLUSIONS 

           The results of the survey highlighted the phenomenon of 

the increased emergence of MSDs in the agricultural population 

of the research region. It is obvious that agriculture related people, 

men and women alike are exposed to many musculoskeletal 

injuries related to their work, to the extent that their prevention 

should be recognized as the highest priority as far as the issue of 

the safety of the agricultural holdings is concerned. 

           Knowledge and education related to the use of improved 

agricultural equipment, safe working methods and proper body 

position can contribute to the mitigation/ alleviation of 

musculoskeletal risks in agriculture, strengthening the agricultural 

community and restricting the musculoskeletal pains. Studies and 

articles confirm the importance of farmers training and ergonomic 

design of the tools used for the modification and re – examination 

of the adopted working positions (Vyas, 2014; Vyas, 2012; Costa 

and Camarotto, 2012; Cha et al., 2009; Menzel, 2007). 

Additionally, the great amount of factors of musculoskeletal 

diseases imposes their timely recognition and treatments as well 

as they are chronically treated. 
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Abstract- Molecular studies using Random Amplified 

Polymorphic DNA profiling was carried out on some moss species 

from Ile-Ife, Nigeria in order to determine their genetic variation 

and species relationships. The result obtained revealed that the 

chloroplast DNA isolated using the SDS method produced higher 

yields though lesser quality, while those isolated using the Kit 

method produced lesser yield but higher quality. All the seven 

primers employed in this study showed RAPD fragments with 

varying bands ranging from 200 Bp to 3000 Bp. Out of a total of 

55 individual fragments obtained from the seven primers used, 27 

bands were polymorphic while 28 were species specific (unique). 

Monomorphic bands were absent. The values of the pair-wise 

comparison of the genetic distance (GDMR) and the percentage 

genetic variation of the moss species studied showed that they 

were genetically distinct from each other. The UPGMA 

phenogram of the RAPD data separated the moss species studied 

into seven main groups at 0.6 level of similarity. From the findings 

made, it was concluded that the moss species studied were quite 

distinct and distant genetically therefore  there was unlikelihood 

of gene flow across them. 

 

I. INTRODUCTION 

olecular tools have been very rudimental to the 

understanding of plant evolution and relationships at all 

levels of taxonomy within the past two decades (Stech and 

Quandt, 2010). Random Amplification of Polymorphic DNA 

(RAPD) profiling has been one of the most commonly used 

molecular techniques and it is a type of Polymerase Chain 

Reaction (PCR) analysis whereby DNA segments are amplified at 

random (Kumar and Gurusubramanian, 2011).  

            RAPD has been useful in the study of genetic 

diversity/polymorphism, germplasm characterization, genetic 

structure of populations, detection of somaclonal variation, 

cultivar identification, hybrid purity, genome mapping, 

developing genetic markers linked to a trait in question, population 

and evolutionary genetics, plant and animal breeding, animal-

plant-microbe interactions, pesticide/herbicide resistance, animal 

behavior study, and forensic studies (Stenoien and Sastad, 1999; 

Kumar and Gurusubramanian, 2011; Alam et al., 2012). It has also 

been used by many researchers in studying the population 

structure and genetic diversity of moss species in many parts of 

the world (Stenoien and Sastad, 1999; Clarke et al., 2009; Alam et 

al., 2012). 

            Mosses constitute a group in the division bryophyte (Buck 

and Goffinet, 2000; Adebiyi et al., 2012; Oyesiku, 2012). They are 

non-vascular plants that occur over a wide range of habitats such 

as rocks, soil, logs, tree trunks and concrete walls. They play 

significant ecological role in the ecosystem (Saxena and 

Harrinder, 2004) as they play very important role in soil formation, 

plant succession, as well as regulate the soil moisture (Renzaglia 

and Vaughn, 2000; Alam et al., 2012; Aline et al., 2012, Oyesiku, 

2012). 

            In Nigeria, studies had focused on description and 

provision of taxonomic keys of some mosses (Egunyomi, 1984; 

Akande, 1992), provision of checklist of bryophyte species from 

defined habitats (Egunyomi, 1979, 1980, 1981, 1984; Makinde 

and Odu, 1993), phytochemical properties, antimicrobial and 

insecticidal activities of mosses (Ande et al., 2010; Adebiyi et al., 

2012; Adebiyi et al., 2013; Femi-Adepoju et al., 2014; Tedela et 

al., 2014), their effectiveness as bio-indicators in the monitoring 

of environmental pollution (Batagarawa and Lawal, 2010; Ekpo et 

al., 2012; Ite et al., 2014) and assessment of genetic diversity 

within accessions (Bolaji et al., 2018). Bolaji and Faluyi (2017) 

had also reported the chromosome numbers of some Nigerian 

moss species.  

            There is an acute dearth of information on the species 

relationships of the bryophyte species from Nigeria. This study 

seeks to take advantage of the molecular tool (Random Amplified 

Polymorphic DNA profiling), in elucidating the taxonomic status 

and genetic relationship of the bryophyte species in Nigeria.  

 

II. MATERIALS AND METHODS 

            Molecular studies using Random Amplified Polymorphic 

DNA profiling was carried out to determine the genetic variation 

among seven moss species following the method of Alam et al. 

(2012).  The moss species selected for this study were Hyophila 

crenulata C, Mull. Ex Dus, Calymperes afzelii Sw., Bryum 

coronatum Schwaegr, Thuidium gratum (P. Beauv) Jaeg., 

Archidium  ohioense Schmp ex. C. Mull, Barbula lambarenensis 

P. Vard. and Stereophyllum nitense Mitt. Samples were collected 

from various locations in Ile-Ife, Nigeria (Table 1), during the 

raining seasons (between April and November) while the plants 

were in full bloom and in their optimal conditions.  Samples 

M 
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collected were identified at the herbarium of the University of 

Ibadan, Nigeria. 

Extraction of Genomic DNA and Determination of DNA 

Quantity and Purity 

            The total genomic DNA was isolated from fresh leaf 

samples of the moss species using SDS method (Dellaporta et al., 

1983) and also QIAamp DNA Mini Kit (250) cat no. 51306 

according to the manufacturer’s protocol. All DNA preparations 

were tested for quality (purity) and quantity (yield), using 

Nanadrop 2000 spectrophotometer. A DNA preparation was 

considered to be good if it had A 260 nm/ A 280 nm ratio as 

approximately 1.8. Sterile water was used as blank.  

 

 

Table 1: Materials Used in the Study 

 

Moss species Collector/Source/Location Habit Habitat Description 

Hyophila crenulata  Bolaji; Ile-Ife, 7º31.45′N; 4º31.46′E, 

Nigeria 

7º31.48′N; 4º31.46′E, Nigeria 

Acrocarpous On concrete walls under tree shades 

 

 

Calymperes afzelii  Bolaji; Ile-Ife, 7º31.5′N; 4º31.33′E, 

Nigeria 

Acrocarpous On tree bark around the base of tree 

(Terminalia catapa, Funtumia 

elastic, Albizia zygia and Cola 

millenii) 

 

Bryum coronatum Bolaji; Ile-Ife, 7º31.5′N; 4º31.34′E, 

Nigeria 

Acrocarpous On concrete slabs along a pathway 

under shade  

 

Thuidium gratum Bolaji; Ile-Ife, 7º31.25′N; 4º31.31′E, 

Nigeria 

7º31.45′N; 4º31.48′E, Nigeria 

7º31.25′N; 4º31.31′E, Nigeria 

7º31.46′N; 4º31.48′E, Nigeria 

Pleurocarpous On tree bark around the base of tree 

(Milicia excelsia, Dalbergi spp, 

Steculia tragacantha, Funtumia 

elastica  and Celtic zenkeri) 

 

Archidium  ohioense Bolaji; Ile-Ife, 7º31.47′N; 4º31.41′E, 

Nigeria 

Acrocarpous On rock surface at the top of an open 

hill  

 

Barbula lambarenensis  Bolaji; Ile-Ife, 7º31.46′N; 4º31.48′E, 

Nigeria 

Acrocarpous On concrete walls 

 

 

Stereophyllum intense Bolaji; Ile-Ife, 7º31.26′N; 4º31.31′E, 

Nigeria 

7º31.9′N; 4º31.39′E, Nigeria 

7º31.46′N;4º31.48′E, Nigeria 

Pleurocarpous On tree bark around the base of a tree 

(Acacia spp., Funtumia elastic, 

Dalbergia spp and Lagerstomia 

indica) 

 

Checking the DNA Quality and Integrity by Agarose Gel 

Electrophoresis 

            1 % agarose gel was prepared by adding 1 g agarose to 100 

ml of 0.5X TBE buffer in a conical flask. The mixture was heated 

on a microwave, swirling the conical flask, until the agarose 

dissolves completely. The mixture was left to cool down to 55 – 

60 °C. 5 μl ethidium bromide was added and mixed well. The 

solution was poured into the gel tray and allowed to solidify for 

about 30 minutes at room temperature. Agarose gel 

electrophoresis of the isolated genomic DNA was carried out by 

loading 3 µl of the DNA and 3 µl of the loading dye into the gel 

wells and running at 80 V for about 40 min. The DNA bands were 

visualized on the UV trans-illuminator. The profile was 

photographed using Kodak Gel Documentation system (Model 

EDAS 290).  

 

RAPD-PCR Reactions 

            A total of 7 random decamer primers were employed in the 

experiments for genome screening. The polymerase chain reaction 

(PCR) reactions were performed in a total reaction volume of 10µl 

containing 7µl PCR master mix and 3 µl DNA template. The PCR 

master mix contains Taq DNA polymerase (0.1 µl), 50mM MgCl2 

(0.4 µl), 10× PCR buffer (1 µl), DMSO (0.8 µl), 2.5Mm dNTPs 

(0.5 µl) and primer (1 µl) made up to 7 µl with 2.9 µl nuclease-

free water (Table 2).  

            DNA amplification was carried out in a thermocycler with 

the following thermal profile: 5 min at 94 ºC (initial denaturation) 

followed by 40 cycles of 30 sec at 94 ºC (denaturation), 30 seconds 

at the primer annealing temperature and 1 min at 72 ºC (primer 

elongation), a final step of 7 min at 72 ºC (final extension) and 

held at 10 ºC (Table 3). After completion of the cycle, PCR 

products were stored at –20 ºC until required for electrophoresis.  

Amplification products were separated on 1.5 % (w/v) agarose 

gels with 0.5× TBE buffer. Electrophoresis was run at 100 V for 

90 min. 10 µl of 100bp was run simultaneously, loading on gel as 

a molecular standard. The gel was visualized, photographed and 

analyzed. The ladder used was 1 kb Plus DNA ladder from 

Thermo Scientific. 

 

RAPD-data Analysis 

            Statistical analysis for band was carried out by scoring for 

presence (1) or absence (0) of bands, identification of 
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monomorphic and polymorphic bands, determination of number 

of alleles amplified and calculation of percentage polymorphism. 

Percent Polymorphism % = No. of polymorphic Bands / Total no. 

of Bands. The molecular sizes of the fragments (Bp range) of each 

gel were estimated on the basis of the corresponding marker lane. 

These data were then used to calculate the percentage 

polymorphism so as to study the genetic diversity among the seven 

moss samples.  

 

Determination of Genetic Variation and Genetic distance 

            The genetic variation across the species was calculated 

using the pair – wise difference value (PD %) calculated as PD = 

(Fab/ (Fa + Fb)) × 100 where Fab is the number of fragments that 

differed between two individuals ‘a’ and ‘b’, while Fa and Fb is the 

number of fragments scored in DNA profiles of each individual 

respectively (Gilbert et al., 1991). The genetic distance (GDMR) 

was calculated as GDMR = [(N10 + N01)/2N] 0.5 where GDMR is the 

Modified Rogers’ Distance;  N10 is the number of bands (or alleles) 

present only in individual i; N01 is the number of bands present 

only in individual j; and N is the total number of bands 

(Mohammadi and Prasanna, 2003). To examine the genetic 

relationship among species, a phenogram was generated from the 

binary data using the Unweighted Pair Group Method with 

Arithmetic (UPGMA) mean cluster analysis of PAST version 1.49 

(Hammer et al., 2001). 

  

Table 2: PCR Mixture Used in the Study 

10× PCR buffer 1.0µl 

50 Mm MgCl2 0.4 µl 

5 pMol forward primer 0.5 µl 

5 pMol reverse primer 0.5 µl 

DMSO 0.8 µl 

2.5 Mm DNTPs 0.8 µl 

Taq 5u/ul 0.1 

100 ng/ µl DNA 3.0 

Nuclease-free water 2.9 µl 

 

 

 

 

 

 

 

 

 

Table 3: PCR Program Used in the Study 

 

Initial 

denaturat

ion 

40 Cycles Final 

Extension 

Holding 

Temperat

ure 

Denaturat

ion 

Annealin

g 

Temperat

ure 

Extensi

on 

94 ºC 94 ºC 37 ºC 72 ºC 72 

ºC 

10 

ºC 

 30 sec 30 sec 1 min  7 

min 

∞ 

III. RESULTS AND DISCUSSION 

            The genomic DNA isolated from both the SDS and Kit 

methods showed clear bands on 1 % agarose gel (Figure 1). 

However, the chloroplast DNA isolated using the SDS method 

produced higher yields though lesser quality (Table 4); while those 

isolated using the Kit method produced lesser yield but higher 

quality (Table 5). This observation  was also noted by Schlink and 

Reski (2002) who made similar observation while trying to isolate 

high-quality DNA from Physcomitrella patens. This suggests that 

where quality is more paramount than quantity, the selection of the 

kit method should be preferred over the tradition SDS method 

when isolating genomic DNA from the moss species studied.   

            Also the DNA isolated using the SDS method failed to 

amplify, while those of the kit method amplified during the 

RAPD-PCR reactions. This  could be due to the presence of 

compounds  or phytochemicals that could inhibit PCR reactions in 

the DNA isolated by the SDS method.  

            All seven primers employed in this study produced RAPD 

fragments with varying bands. The bands ranged in molecular 

sizes from approximately 200 Bp to 3000 Bp (Table 6). The 

number of fragments amplified by each primer varied. A total of 

55 individual fragments were obtained from the seven primers 

with 27 being polymorphic and 28 being species specific (unique). 

No monomorphic band was observed. Primer OPB – 07 (850 Bp 

– 3000 Bp) produced the highest number of fragments thus 

engendering the highest percentage polymorphism (67%). Primer 

OPT – 06 produced the lowest number of fragments with a total of 

five bands. OPB-04 gave the least polymorphism with 25% 

polymorphism (Table 7). 

            According to Welsh et al., 1991, the number and size of 

fragments generated strictly depend on the nucleotide sequence  of 

the primers that act on the template DNA generating genome-

specific fingerprints from the amplified random DNA fragments. 
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Table 4:  Concentration and Purity of DNA Samples Extracted by SDS Method 

Sample  Nucleic Acid Unit 260/280 

Hyophila crenulata 190.5 ng/µl 1.58 

Calymperes afzelii 289.2 ng/µl 1.82 

Bryum coronatum 353.6 ng/µl 1.73 

Thuidium gratum 391.1 ng/µl 1.86 

Archidium ohioense 210.5 ng/µl 1.47 

Barbula lambarenensis 260.4 ng/µl 1.25 

Stereophyllum nitense 553.1 ng/µl 1.57 
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Figure 1: Gel Representation of DNA Extracted from the Moss Species Studied  

A: Gel representation of DNA extracted using the SDS method; B: Gel representation of 

DNA extracted using the Kit method 

(Lanes 1 – 7: Stereophyllum nitense, Thuidium gratum, Hyophila crenulata, Calymperes 

afzelii, Archidium ohioense, Bryum coronatum, Barbula lambarenensis) 
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Table 5:  Concentration and Purity of DNA Samples Extracted by Kit Method 

Sample  Nucleic Acid Unit 260/280 

Hyophila crenulata 44.1 ng/µl 1.53 

Calymperes afzelii 39.1 ng/µl 1.56 

Bryum coronatum 89.9 ng/µl 1.66 

Thuidium gratum 64.4 ng/µl 1.78 

Archidium ohioense 127.3 ng/µl 1.75 

Barbula lambarenensis 87.4 ng/µl 1.82 

Stereophyllum nitense 225.4 ng/µl 1.69 

 

 

Table 6: Arbitrary RAPD Primers Used in the Study and Fragment Size Ranges 

Primer Sequence Fragment size(range in Bp) 

OPB – 07 GGTGACGCAG 850 – 3000 

OPT – 06 CAAGGGCAGA 850 – 2000 

OPH – 02 TCGGACGTGA 500 – 2000 

OPB – 11 GTAGACCCGT 650 – 3000 

OPH – 07 CTGCATCGTG 650 – 1650 

OPT – 20 GACCAATGCC 200 – 1650 

OPB – 04 GGACTGGAGT 650 – 1650 

 

 

            The values of the pair-wise comparison of the genetic 

distance (GDMR) between the moss species studied ranged from 

0.5 – 0.71(Table 8). The least of the genetic distance occurred 

between Calymperes afzelii and Thuidium gratum with a genetic 

distant value of 0.5. This was followed by Calymperes afzelii and 

Hyophila crenulata with genetic distance of 0.62. Barbula 

lambarenensis and Hyophila crenulata, Bryum coronatum and 

Hyophila crenulata, Calymperes afzelii and Barbula 

lambarenensis share a genetic distance of 0.66. All other pairs 

shared a genetic distance of 0.71. This indicates that the species 

were highly genetically distant from each other. 

            Similarly, the pair-wise comparison of the genetic 

variation (PD) between the species showed that most of the species 

varied from each other by a genetic variation value of 100%. The 

least of this value occurred between Calymperes afzelii and 

Thuidium gratum (Table 8). This also indicates that the moss 

species studied are genetically distinct from each other. Reports 

by Bolaji and Faluyi (2017), on the morphology, anatomy and 

chromosome number and behavior of these species further 

corroborate these findings that these species are quite distinct not 

only morphologically but also genetically. 

            The absence of monomorphic fragments indicates that the 

species were quite dissimilar genetically.This fact is further 

supported by the pair-wise comparison of their percentage genetic 

variation and genetic distance. This is further corroborated by the 

taxonomic groupings of these species  into distinct families and 

orders by Goffinet, 2012.  

            According to Ramanadevi and Thangaraj (2014), high 

genetic variation implies unlikely possibility of gene flow. This 

suggests that there is unlikelihood of gene flow across the seven 

moss species studied.  

 

 

 

 

 

 

Table 7: Total Bands Scored by the Primers and their 

Percentage Polymorphism 
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9 5 - 4 56 
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Table  8: Pair-wise Comparison of Genetic Variation (%) of 

Species Studied (Below Diagonal) and Genetic Distance 

(GDMR) of Moss Species Studied (Above Diagonal) 

 

Speci

es 

Stereo
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m 
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e 
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m 
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um 
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a 
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es 
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ii 
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um 

ohio

ense 

Bry

um 
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m 
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la 
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renen
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m 

nitens

e 

**** 0.71 
0.7

1 
0.71 0.71 0.71 0.71 

Thuid

ium 

gratu

m 

100 
***

* 

0.6

2 
0.50 0.71 0.71 0.67 

Hyop

hila 

crenu

lata 

100 74 
***

* 
0.63 0.71 0.66 0.66 

Caly

mpere

s 

afzelii 

100 50 79 **** 0.71 0.71 0.66 

Archi

dium 
100 100 100 100 

***

* 
0.71 0.71 

ohioe

nse 

Bryu

m 

coron

atum 

100 100 88 100 100 
***

* 
0.71 

Barbu

la 

lamba

renen

sis 

100 91 88 87 100 100 **** 

 

 

            The UPGMA phenogram of the RAPD data separated the 

moss species studied into seven main groups at 0.6 level of 

similarity.             The seven groups were Bryum coronatum, 

Barbula lambarenensis, Archidium ohioense, Stereophyllum 

nitense, Hyophila crenulata, Thuidium gratum and Calymperes 

afzelii (Figure 2). The groupings agree with their taxonomic 

groupings into separate families by Schofield (1985). 

            The ability to understand the genetic relationships within 

species at the molecular level has greatly increased through the 

application of Random Amplifified DNA (RAPD) technique 

(Sabir et al., 2012). Reports have shown that it is a quick and cost 

effective molecular technique (Clark and Lanigan, 1993) that has 

been used by several researchers in the study of population 

differetiation and in the study of genetic relationships (Liu et al., 

1998; Callejas and Ochando, 2002; Ali et al., 2004). 
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IV. CONCLUSION AND RECOMMENDATION 

            The molecular studies revealed that the moss species 

studied were not only distant morphologically but also genetically. 

The UPGMA phenogram of the RAPD data separated the moss 

species studied into groupings that were consistent with those of 

Schofield (1985). 

            Much is still left to be done in the morphological, 

morphometric, cytological, and molecular characterization of 

bryophytes in Nigeria, taking into consideration the real and 

potential genetic resources available in their vast populations. 

Efforts should be made to characterize more of these species and 

also determine their reproductive biology as this could be an 

important step in determining the strategy for their conservation. 

 

REFERENCES 

[1] Adebiyi, A.O., Oyedeji, A.A., Chukwendu, E.E. and Fatoke, O.A. (2012). 
Phytochemical screening of two tropical moss plants: Thuidium gratum P. 
Beauv. and Barbula indica Brid. grown in Southwestern ecological zone of 
Nigeria. American Journal of Analytical Chemistry 3: 836 – 839. 

[2] Adebiyi, A.O., Tedela, P.O., Oyedeji, A.A., Agunbiade, R.O. and Bawo, 
D.D.S. (2013). Evaluation of the efficacy of moss plants: Thuidium gratum 
P. Beauv. and Barbula indica Brid. grown in Southwestern ecological zone 

of Nigeria on the survival of Callosobruchus maculates (F.) Coloeptera: 
Bruchidae. American Journal of Food Nutrition 3(1): 9 – 12. 

[3] Akande, A.O. (1992). A description of and provional key to some mosses in 
Ondo State of Nigeria. Nigerian Journal of Botany 5: 145 – 160. 

[4] Alam, A., Khan, S., Sharma, V., Sharma, S. C. and Rani, A. (2012). RAPD 
and morphological analysis of bryophytes - Thuidium tamariscinum (Hedw.) 
Schimp. and Hyophyla comosa Dixon in P. de la Varde. Researcher 4(11): 
98 – 103. 

[5] Ali, B.A., Ahmed, M.M.M. and El-Zaeem, S.Y. (2004). Application of 
RAPD markers in fish: Part II: Among and within families; Ciclidae 
(freshwater), Muglidae (catadromous), Sparidae and Serranidae (marine). 
International Journal of Biometeorology 6: 393 – 401. 

[6] Aline, C.M., Rosane, L., Jucara, B., Alois, S. and Ronaldo, W. (2012). 
Mosses as indicators of atmospheric metal deposition in an industrial area of 
Southern Brazil. Acta Botanica Brasilica 26(3): 553 – 558.  

[7] Ande, A.T., Wahedi, J.A. and Fatoba, P.O. (2010). Biocidal activities of some 
tropical moss extracts against maize stem borers. Ethnobotanical Leaflets 14: 
479 – 490. 

[8] Batagarawa, S.M. and Lawal, A.O. (2010). Determination of some heavy 
metals levels in Funaria hygrometrica in Dutsinma town of Katsina State, 
Nigeria. Journal of Applied Environmental Management 14(3): 65 – 68. 

[9] Bolaji, A.O. and Faluyi, J.O. (2017). Morphological, anatomical and 
cytological studies of some moss species from Nigeria. Notulae Scienctia 
Biologicae 9(3): 404 – 413. 

[10] Bolaji, A.O., Isa, M.O. and Faluyi, J.O, (2018). Assessment of genetic 
diversity in accessions of some Ile-Ife moss species through cluster and 
principal component analysis. Nigerian Journal of Botany 31(2): 309 – 322.  

Figure 2: UPGMA Phenodrogram Showing Genetic Relatedness of the 

Moss Species Studied based on RAPD Data 

Acronyms: Hyo represents Hyophila crenulata; Cal represents Calymperes 

afzelii; B.coro represents Bryum coronatum; Thui represents Thuidium 

gratum; Arch represents Archidium ohioense; Barb represents Barbula 

lambarenensis; Stereo represents Stereophyllum nitense. 

 

1 2 3 4 5 6 7 8

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Si
m

ila
rit

y 
C

oe
ffi

ci
en

t

B.
C

O

BA
R

H
YO

TH
U

I

C
AL

AR
C

H

ST
E

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9842
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 2, February 2020              305 

ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9842   www.ijsrp.org 

[11] Buck, W.R. and Goffinet, B. (2000). Morphology and classification of 
mosses. In: Shaw A.J., Goffinet B. (eds). Bryophyte Biology. Cambridge: 
Cambridge University Press. 

[12] Callejas, C. and Ochando, M.D. (2002). Phylogenetic relationships among 
Spanish Barbus species (Pisces, Cyprinidae) shown by RAPD markers. 
Heredity 89: 36 – 43. 

[13] Clark, A.G. and Lanigan, C.M.S. (1993). Prospects for estimating nucleotide 
divergence with RAPDs. Molecular Biology and Evolution 10: 1096 – 1111. 

[14] Clarke L.J., Ayre, D.J. and Robinson, S.A. 2009. Genetic Structure of East 
Antarctic populations of the moss Ceratodon purpureus. Antarctic Science 
21(1): 51 – 58. 

[15] Dellaporta S.L., Wood J., and Hicks J.B. (1983). A plant DNA 
minipreparation: Version II. Plant Molecular Biology Reporter 1(4):19 – 21. 

[16] Egunyomi, A. (1979). A checklist of mosses in Southwestern Nigeria. 
Nigerian Journal of Science 13: 483 – 492. 

[17] Egunyomi, A. (1980). Mosses from Nigeria III: New records from the 
Middle-Belt area. Journal of Hattori Botanical Laboratory 48: 187 – 193. 

[18] Egunyomi, A. (1981). Checklist of mosses in Northern and Southern Nigeria. 
Nigerian Journal of Forestry 11(2): 63 – 67. 

[19] Egunyomi, A. (1984). New records for the moss flora of Nigeria. Bryologist 
87(4): 369 – 370. 

[20] Ekpo, B.O., Uno, U.A., Adie, A.P. and Ibok, U.J. (2012). Comparative study 
of levels of trace Metals in moss species in some cities of the Niger Delta 
Region of Nigeria. International Journal of Applied Science and Technology 
2(3): 127 – 135. 

[21] Femi-Adepoju, A.G. Adepoju, A.O and Ogunkunle, A.T.J. (2014). 
Assessment of fungicidal and fungistatic properties of some Nigerian moss 
plants. Global Journal of Biology, Agriculture and Health Sciences 3(1): 126 
– 131. 

[22] Gilbert, D.A., Packer, C., Pusey, A.E., Stephens, J.C., O’Brien, S.J. (1991). 
Analytical DNA fingerprinting in lions: parentage, genetic diversity and 
kinship. Journal of Heredity 82: 278 - 386 

[23] Goffinet, B. (2012). Moss classification at the rank of genus and above 
(Modified from Goffinet, B.,  

[24] Hammer, O, Harper, D.A.T. and Ryan, P.D. (2001). Palaeontological 
statistics software package for education and data analysis. Palaeontological 
Electronica 4(1): 1 – 9. 

[25] Ite, A.E., Udousoro, I.I. and Ibok, U.J. (2014). Distribution of some 
atmospheric heavy metals in lichen and moss samples collected from Eket 
and Ibeno Local Government Areas of Akwa Ibom State, Nigeria. American 
Journal of Environmental Protection 2(1): 22 – 31. 

[26] Kumar, N.S. and Gurusubramanian, G. (2011). Random amplified 
polymorphic DNA (RAPD) markers and its applications. Science Vision 
11(3): 116 – 124. 

[27] Liu, Z.J., Li, P., Argue, B. and Dunham, R.A. (1998). Inheritance of RAPD 
markers in channel catfish (Ictalurus punctatus), blue catfish (I. furcatus) and 
their F1, F2 and backcross hybrids. Animal Genetics 29: 58 – 62.   

[28] Makinde, A.M. and Odu, E.A. (1993). Re-colonization of fire disturbed soil 
in derived Savanna. Nigerian Journal of Botany 6:217 – 221.  

[29] Mohammadi, S.A. and Prasanna, B.M. (2003). Analysis of genetic diversity 
in crop plants-salient statistical tools and considerations. Crop Science 43: 
1235 – 1248. 

[30] Oyesiku, O.O. (2012). A review of Nigerian bryophytes: past, present and 
future. African Journal of Agricultural Research 7(31): 4352 – 4356. 

[31] Ramanadevi, V. and Thangagaj, M. (2014). Genetic diversity analysis of 
Elops machnata (Forskal) populations in south west and west coasts of India 
using RAPD markers. Notulae Scientia Biologicae 6(4): 399 – 406. 

[32] Renzaglia K.S. and Vaughn, K.C. (2000). Bryophyte Biology: anatomy, 
development and classification of hornworts. Cambridge University Press, 
UK. pp. 1 – 20. 

[33] Sabir, J.S.M., Mohamed, H.Z.M., El-Hanafy, A.A. and Mohamed, M.A. 
(2012). Genetic similarity among four breeds of goat in Saudi Arabia 
detected. Animal Genetics 24(6): 14 – 22.  

[34] Saxena, K. and Harinder, S. (2004). Uses of bryophytes. Reson. 9(6): 56 – 
65. 

[35] Schlink, K. and Reski, R. (2002). Preparing high-quality DNA from moss 
(Physcomitrella patens). Plant Molecular Biology Reporter 20: 423a – 423f. 

[36] Schofield, W.B. (1985). Introduction to Bryology. The Blackburn Press. 
Cadwell, New Jersey, USA. 431 pp. 

[37] Stech, M. and Quandt, D. (2010). 20,000 species and five key markers: The 
status of molecular bryophyte phylogenetics. Phytotaxa 9: 196 – 228. 

[38] Stenoien, H.K. and Sastad, S.M. (1999). Genetic structure in the three haploid 
peat moss (Sphagnum). Heredity 82: 391 – 400. 

[39] Tedela, P.O., Adebiyi, A.O. and Aremu, A. (2014). In vitro antibacterial 
activity of two mosses: Calymperes erosum C. Mull and Bryum coronatum 
Schwaegr. from South-Western Nigeria. Journal of Biology and Life Science 
5(2): 77 – 84. 

 

AUTHORS 

First Author – Bolaji A.O, Department of Botany, Faculty of 

Science, Obafemi Awolowo University, Ile-Ife, Nigeria 

⃰ Corresponding Author; Email: abolaji@oauife.edu.ng  

 

 

 

 

 

 

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9842
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 2, February 2020              306 

ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9843    www.ijsrp.org 

The issues of Antibiotics: Cephalexin Antibiotic as 

emerging environment contaminant 
 

Naila Benarab*,**,Fangnon Firmin Fangninou *,** 

*State Key Laboratory of Pollution Control and Resource Reuse, Key Laboratory of Yangtze River Water Environment, Ministry of 

Education, College of Environmental Science and Engineering, Shanghai 200092, PR China 

**UN Environment-Tongji Institute of Environment for Sustainable Development, College of Environmental Science and 

Engineering, Tongji University, Shanghai 200092, PR China. 

DOI: 10.29322/IJSRP.10.02.2020.p9843 
http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9843  

 

Abstract: Nowadays, controlling and monitoring the quality of water are very important issues, they impact potentially human and 

environmental health. Therefore, researches and policies are focusing on the target of the emerging environment contaminants such as 

antibiotics. However, there is regulatory and scientific consensus to achieve good water quality in the wide world. Variety of 

emerging environment contaminants are constantly reaching aquatic systems, like human and veterinary pharmaceutical substances 

which are reported worldwide in wastewater plant effluents, surface water, groundwater, even in tap and drinking water. Here, we 

present a review about Cephalexin antibiotic, focusing on its widespread detection, technologies had been described for its detection 

and removal from several bodies as well as highlight its effects on human health and the environment.  

Index Terms- Aquatic environments, Cephalexin antibiotic, resistant antibiotics, techniques of detection and removal, human and 

environment health. 

I. Introduction: 

The practice of modern medicine cannot be imagined without pharmaceuticals. A growing world population, increasing investment in 

the health-care sector, advances in research and development, pervasive global market availability, and aging societies in 

industrialized countries have led to a significant increase in the consumption of pharmaceuticals in the last few decades [1, 2]. 

Moreover, due to the world’s rapidly expanding human population and the growing demands for food products of animal origin, 

animal breeding has been practiced on an industrial scale in many developed countries of the world and the practice is being emulated 

by several developing countries, especially China. In 2010, China was the largest antimicrobial consumer for livestock, and it has 

been estimated that its livestock industry will use up to 30 % of the global antimicrobial production by 2030 [3]. And it has the 

highest production and consumption figures for antimicrobials in the world, releasing in 2013 more than 53000 tons of antibiotics into 

the environment [4, 5].  In the same year, Penicillins and Cephalosporins together represented the second most used antimicrobial 

groups in China [4, 6]. 

Besides, to their potential threats to aquatic ecological environment and human health, antibiotics have been thought as one group of 

emerging environment contaminants [7]. Emerging contaminants are widespread in the aquatic and terrestrial environments, and the 

potential to cause adverse ecological and/or human health effects even at low levels [8]. On the other hand, the estimated life-cycle of 

antibiotics in the environment appears to be very dynamic and complex [6, 9, 10]. 

Cephalexin antibiotic is a first-generation Cephalosporins [6, 11], a potent antibiotic, belonging to β-lactams, commonly used in 

veterinary medicine in several countries [12]. Cephalexin has good activity against Gram-positive and Gram-negative microorganisms 

and is relatively resistant to these β-lactamases [13, 14]. Therefore, Cephalexin is widely used as therapy for upper respiratory 
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infections, uncomplicated pneumonia or soft-tissue infections produced by Staphylococcus sp., Streptococcus sp., Klebsiella, 

Escherichia coli or Proteus mirabilis [15], even used to treat infections of the urinary tract [16]. 

Cephalexin antibiotic is one of the most prescribed antibiotics and is produced in great quantities [17, 18]. It has a wide spectrum of 

antibacterial activity and high water solubility [19, 20], which its chemical structure is shown in figure 1. In Europe, the second most 

prescribed antibiotic class is Cephalosporins, and among them is Cephalexin. Since Cephalexin has a biotransformation rate of only 

10%, the remaining 90% is excreted unchanged in the urine [21, 22]. As a consequence, The World Health Organization (WHO), 

published a report exclusively about the presence of pharmaceuticals in drinking water and the potential risks for human health and 

the environment.  And classified Cephalosporins antibiotics as emergent environment contaminants, and are considered as water 

pollutants [23]. 

                                                     

Figure 1: Chemical structure of Cephalexin Antibiotic [11]. 

The overuse of this therapeutic class leads to environmental contamination, which together with the presence of antibiotics in drinking 

water and food chain assure a constant, uncontrolled exposure to antibiotics. Increasing the risk of allergies and resistance to broad-

spectrum antibacterial drugs, with a significant impact on economy and health. Therefore, World Health Organization (WHO) 

elaborated a surveillance campaign aimed to evaluate the current status of the antibiotic resistance and it has been proven that 

Cephalosporins are the most common drugs that have developed bacterial resistance so far [24], And classified Cephalosporins 

antibiotics as well as Cephalexin antibiotic as emergent environment contaminants, and are considered as water pollutants [23]. 

Hence, in high-income countries, such as the USA and Denmark, the use of some Cephalosporins has been banned or drastically 

reduced [25, 26]. During 2014, both Norway and Iceland registered no sell of first- and second-generation Cephalosporins for 

veterinary use [6]. However, this present review highlight the tremendous presence of Cephalexin antibiotic into the aquatics 

environment even in foodstuff, technologies of detection, as well as removal and its impacts on human health and environment, are 

described. 

II. Sources and Pathways of Pharmaceuticals  

Antibiotics are powerful medicines that fight certain infections and can save lives when used properly. They either stop bacteria from 

reproducing or destroy them, as well as they, make better health of sick people and animals. Due to the considerable proportion of 

antibiotics used in medicine and veterinaries, human and animal would be excreted in urine and feces as unchanged and active species. 
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Wastewater treatment plants (WWTPs) and livestock farms do not have enough capacity of removing antibiotics in their effluent and 

sludge. Thus, antibiotics have contaminated aquatic environments. Consequently,  due to their potential threat aquatic ecological 

environment and human health, antibiotics have been thought as one group of emerging environment contaminants [23]. 

The origin of antibiotics contamination in the aquatic environment (surface and groundwater) is considered to mainly point and non-

point source discharges, such as human or animal excretions, municipal wastewater, landfill leachate and pharmaceutical industry 

wastewater [27-29]. Moreover, numerous of studies had described several main sources of water pollution with pharmaceuticals as 

drug manufacturing industry [22], human waste by hospitals [30], household activities [31], and animal wastes in live-stocks farming 

[32-34], where veterinary pharmaceuticals, for example, contaminate soil directly via manure, surface and ground waters by runoff 

from fields [17]. Indeed, sources and pathways of pharmaceuticals in the wide environment and ecosystem were described by several 

researchers, and Figure 2 describe it below;   

 

Figure 2: Sources and Pathways of Pharmaceuticals and Personal Care Products (PPCPs) in the environment [35]. 

III. Widespread Detection of Cephalexin Antibiotic 

Contamination of surface and groundwater by antibiotics is of significant importance due to their potential chronic toxic effects on the 

aquatic and human lives. Surface and groundwater contamination by synthetic organic compounds is one of the main concerns faced 

by society in the 21st century [4, 34, 36]. Nowadays, pharmaceuticals are considered as an emerging problem [37]. Thus, the presence 

of these types of compounds is reported everywhere from river water to the drinking water at relatively higher concentrations and 

reported to pose threats to aquatic and terrestrial organisms [38-40]. 

In fact, pharmaceuticals have been detected in wastewater treatment plant effluents, surface water, groundwater, and drinking water. 

Most drug classes have been documented, including antibiotics [41, 42]. A close relationship can be assumed between occurrences in 

Waste Water Treatment Plants (WWTP) effluent and surface waters because most (WWTP) effluent is discharged directly into 

surface waters such as rivers and lakes [1]. Besides, potable water sources are contaminated by human and veterinary pharmaceuticals 

[43], due to incomplete removal by conventional technologies like flocculation, sedimentation, and chlorination in drinking- water 

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9843
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 2, February 2020              309 

ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9843    www.ijsrp.org 

treatment plants (DWTPs). Consequently, pharmaceuticals have been detected in tap water in several developed countries at levels of 

usually < 100 ng/L [44, 45].  

In China, human and veterinary pharmaceuticals have frequently been detected in wastewater and surface waters at concentrations of 

generally < 1 µg/L, and  levels of certain compounds, such as Cephalexin antibiotic, had been reported to be at the high of the values 

reported globally [46]. Moreover, Figure 3 describes the widespread Cephalexin antibiotic which had been detected in surface and 

treated waters influent and effluent wastewaters, river, reservoir, and sea from different sites in Catalonia (North-East of Spain) [6, 47, 

48]. 

 

Figure 3: Relative distribution of the 198 positive samples for cephalosporin antibiotics in the aquatic environment. A illustrates the 

contribution of each environmental matrix where positive samples have been reported. B shows the percentage distribution of positive 

samples for each detected cephalosporin [6]. 

Pharmaceuticals persist in the environment mainly because of its incomplete elimination in sewage treatment plants (STPs), 

remaining between 60% and 90% of them after the action of biodegradation, deconjugation, sorption and photodegradation steps [49]. 

The STP effluents then contain biorecalcitrant unmetabolized and metabolized pharmaceutical residues that are released in the 

receiving surface waters, mainly rivers [17, 50]. 

Cephalexin antibiotic has been ubiquitously found in the aquatic environment, with one report indicating concentrations from (151 to 

182 ng/L) in the coastal waters around Hong Kong [51]. Cephalexin had been also detected in municipal wastewater from (339.4 to 

375 ng/L) [20, 52], even in the sewage of Shenzhen (>1 µg/L) [53], in New York City Watershed from (80 to 502 ng/L) [42], and in 

India where the effluent concentration from a Cephalosporin factory after treatment is approximately 29 mg/L [54]. These examples 

are evidence of one of the biggest hurdles of dealing with Cephalexin antibiotic in wastewater management, with its high resistance to 

biodegradation [22]. 
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Antibiotic residues and illegal additives are among the most common contaminants in milk and other dairy products, and they have 

become essential public health concerns [12]. Hence, the occurrence of antimicrobial drug residues in food carries potential risk by a 

selection of resistant pathogenic organisms and causes adverse effects on intestinal microflora and decreases the quality of animal 

products. Thus, accumulation of residues is mainly in products of animal origin such as milk and beef. Consequently, it had been 

described that Cephalexin antibiotic residue had been detected in milk and beef [12, 55, 56], eggs [46], and even in potato [16]. 

Furthermore, antibiotics had been detected in children’s urine reaching low-dose; the origin of this occurrence could be from the 

exposure to low-level residues of antibiotics in food or the metabolic gradients of exposure to high-level antibiotics, such as direct 

antibiotic use [7]. Additionally,  Cephalexin antibiotic was carried out in urine from human volunteers [57]. 

IV. Effects of Cephalexin Antibiotic  

The presence of these pharmaceuticals in surface and drinking water has several negative effects on humans and ecosystems. In fact, 

pharmaceuticals in surface waters exhibit toxic effects on aquatic organisms while their presence in drinking water can cause an 

increase in the incidence of some diseases such as cancer (female sex hormones). Antibiotics can lead to an increase in drug resistance 

of microorganisms, including pathogenic microorganisms. Also, their presence in drinking water can pose a threat to infants, babies, 

the elderly, and people who suffer from kidney or liver failure and cancer [31]. Indeed, despite its efficient, excessive use of 

Cephalexin antibiotic is extremely harmful to the human body, for example, it is well known that excessive use of Cephalexin will 

cause acute renal failure in humans and experimental animals [16]. 

Nevertheless, the presence of antibiotics in the aquatic environment has created two concerns. The immediate one is the potential 

toxicity of these compounds to aquatic organisms and humans through drinking water. The second one is the growing release of 

antibiotics to the environment contributes to the emergence of strains of disease-causing bacteria that are resistant to high doses of 

these drugs [29, 58]. Absolutely, the wide application of antibiotics in human and veterinary medicine has led to large-scale 

dissemination of refractory and even toxic pollutants in the environment. In many countries, a multitude of extremely resistant 

antibiotics has been found in treated sewage, industrial effluent, the aquatic environment and even in drinking water [50]. They are 

extremely resistant to biological degradation processes and because of their continuous input they could remain in the environment for 

a long time; their presence in the environment is considered dangerous in both low and high concentrations [20]. 

Nowadays, antibacterial resistance is one of the most concerning health issues and represents a considerable medical challenge for the 

clinicians [59]. Antibiotics are extensively used in humans and animals, for prophylactic and treatment purposes, and in agriculture, to 

promote crop growth. Unfortunately, the overuse of this therapeutic class leads to environmental contamination, and increasing the 

risk of allergies and resistance to broad-spectrum antibacterial drugs, with a significant impact on the economy and health [24]. In 

consequence, currently it is difficult to treat infections due to the increase in antibiotic-resistant bacterial strains [24, 60].  

Figure 4 highlight the antibiotics resistance hotspots, which are found not only in medical settings but also in environmental 

compartments that are subjected to anthropogenic pressure, such as municipal wastewater systems, pharmaceutical manufacturing 

effluents, aquaculture facilities, and animal husbandry facilities [61]. 
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Figure 4:  Minimizing the spread of antibiotic resistance in the environment [61]. 

In fact, antibiotic-resistant bacteria are rapidly selected in individuals exposed to antibiotics and may persist for extended periods [62]. 

Antibiotic resistance becomes a problem when resistant strains persist in individuals, human populations and/or in the environment to 

the extent that the efficacy of antibiotic treatment is compromised. It is currently estimated that in the European Union antibiotic-

resistant bacteria cause 25000 deaths a year, and contribute a yearly cost in US dollars of $ 21-34 billion [30, 63]. As well, 

antimicrobial-resistant infections already claim at least 700 000 lives each year across the world with dire prospects of 10 million 

people dying every year by 2050 [64, 65].  

Consequently, The World Health Organization (WHO) declared in the guidelines for drinking-water quality, that access to safe 

drinking water is essential to health, a basic human right and a component of effective policy for health protection. The importance of 

water, sanitation, and hygiene for health and development has been reflected in the outcomes of international policies [23]. Moreover, 

the World Health Organization (WHO) has been leading multiple initiatives to address antimicrobial resistance, such as changing 

prescription policies, reduction of preventive use in animal feed, improved disposal control, and implement better mechanisms for 

surveillance and monitoring antibiotics in our environment, aimed at rapid, sensitive, and selective detection of antibiotics [65, 66]. 

Furthermore, the release of antibiotics into the aquatic environment [67], impacts the ecosystems [31]. Besides, the photolytic 

transformation products of Cephalexin antibiotic presented increased acute toxicity to Vibrio fischeri [68], showing again the 

importance of assessing the ecotoxicological effects of treatment strategies [6]. As well as, the increasing of the luminescence 

inhibition was observed during sunlight simulated photolysis of Cephalexin antibiotic in Vibrio fischeri [68]. 

V. Technologies of Detection Cephalexin Antibiotic 

The presence of pharmaceuticals in environmental waters has become more apparent in the past decade due to the improvements in 

selectivity and sensitivity of modern analytical techniques [69]. Besides, with the latest increasing interest in fighting antimicrobial 

drug resistance a great deal of attention has been focused on detecting antibiotics in waters as well as in foodstuff and biological 

samples [31]. Over the past years, the detection of Cephalexin antibiotic has been achieved by many analytical methods, applied to 
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water samples, food, pharmaceuticals, and biological samples. Hence, these techniques present different difficulty, accessibility, cost, 

the limit of detection or analysis time and can be divided into four main groups: microbiological tests, instrumental methods, 

biosensors and electrochemical techniques [24, 70].  

Number of effective analytical methods for the sensitive detection of Cephalexin antibiotic was described in the literature, such as the 

solid phase extraction (SPE) followed by ultra-high-performance liquid chromatography coupled to quadrupole linear ion trap tandem 

mass spectrometry (UPLC-QqLIT) [71], solid-phase extraction (SPE), moleculary imprinted solid-phase extraction (MISPE) [72], UV 

spectrophotometry [73], mass spectrometry (MS) [74], and capillary electrophoresis (CE) [75]. Unfortunately, all these methods are 

laborious, time-consuming, require complex analytical equipment, very qualified staff. [24] and high-cost [76]. Therefore, A novel 

method was developed for rapid and quantitative determination of Cephalexin antibiotic,  including fluorescence quenching of L-

cysteine capped core-shell CdTe/ZnS nanoparticles (NPs) [76], photoluminescence carbon dots [16], electrocatalytic oxidation at a 

carbon paste electrode modified with cobalt salophen (CoSal) by cyclic voltammetry [77], anodic oxidation at high potential by 

differential pulse voltammetry (DPV) using bare boron-doped diamond electrode (BDDE) [24], differential pulse polarograms (DPP) 

[78], differential pulse polarograms (DPP) and linear sweep voltammetry (LSV) methods [79]. Further methods have been described 

in various researches in the last decade which are defined in Table 1. 

Table 1: Different techniques for the detection of Cephalexin antibiotic 

Detection methods 
Detection limit  

(10-6 M) 
Type of simples References 

Reverse phase HPLC - aqueous solution [80] 

HPLC 3.00 aqueous solution [81] 

Polarographic method 0.05  [82] 

HPLC - UV 10.00 Bovine milk [83] 

Microbiological system 128.00 Ovine milk [84] 

Spectrophotometry 168.00 Pharmaceutical 

formulations (capsules) 

[85] 

Electrochemical reduction 

by CV using a dropping 

mercury electrode 

17.37 Pharmaceutical 

formulations (tablets) 

Human serum 

[86] 

Electrochemical oxidation 

by SWV using heated 

glassy carbon electrode 

52.00 Pharmaceutical 

formulations (capsules) 

[87] 

Electrochemical oxidation 

by DPV (Differential 

Pulse Voltammetry), 

using the BDDE 

34.74 Pharmaceutical 

formulations (capsules) 

Urine River water 

[24] 

Ninhydrin quantitative 

method 

- aqueous solution [82] 

UPLC-MS/MS 0.10 Effluent and influent 

wastewater 

[52] 

 

VI. Technologies of Removal Cephalexin Antibiotic 

Antibiotics such as Cephalexin is a group of pharmaceutical compounds in human medicine practice that has been entered in water 

bodies (wastewater, surface and groundwater) at different concentrations can affect the quality of the water and impact the supplies of 

drinking water, the ecosystems, and the human health. The presence of Cephalexin antibiotic in the environment has raised concerns 

regarding the toxicity to aquatic organisms and the emergence of strains of antibiotic-resistant bacteria. Therefore, removal of this 

substance before entering the aquatic environment as well as water reuse plants is very important [29]. As consequence, over the last 
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decades, research efforts have been made at developing more effective technologies for the remediation of waters containing 

pharmaceuticals such as Cephalexin antibiotic, its removal being achieved by three main methods: physical, biological and chemical 

[31, 88]. 

Since then, many electrochemical technologies have been devised for the remediation of wastewaters [89, 90]. They can be classified 

into two main categories, the first one is the separation technologies, which isolate the xenobiotics from the aqueous medium without 

altering their chemical structure, and the second one is the degradation technologies, which cause the cleavage of structural bonds 

inducing the conversion of the initial pollutant into by-products. The main advantage of the electrochemical technologies is their 

environmental compatibility because the main reagent, the electron, is a clean reagent. Other advantages include their versatility, high 

energy efficiency, amenability to automation, easy handling because of the simple equipment required and safety because they operate 

under mild conditions [91]. Nevertheless, In the last years, the decontamination and disinfection of waters by means of direct or 

integrated electrochemical processes are being considered as a very appealing alternative due to the significant improvement of the 

electrode materials and the coupling with low-cost renewable energy sources [17]. 

As a concern, extensive research has been made in recent years on antibiotics removal from waters by electrochemical conversion an 

combustion employing strategies such as direct electron transfer, generation of •OH, H2O2 or active chlorine species, EAOPs based on 

Fenton’s reaction or using “active” or “non-active” anodes to name a few. The comparative degradation behavior of Cephalexin 

antibiotic using advanced oxidation processes (AOPs) with the aim of improving Cephalexin biodegradability was studied. Among 

the AOPs used, RuO2/Ti anodic oxidation (AO), AO in the presence of electro-generated H2O2 (AO- H2O2), and the electro-Fenton 

(EF) process, the EF process was the most effective. In the EF process, an activated carbon fiber (ACF) was used as a cathode [22, 

31].  Additionally, using the same degradation route of electrogenerated active chlorine, the initial concentration of Cephalexin 

antibiotic decreased by more than 90% after treatment using an electrochemical system with a Ti/IrO 2 anode and a Zr cathode in the 

presence of NaCl [92]. Moreover, the electrolysis with a boron-doped diamond anode electrode was used with more than 99% of 

elimination [34]. 

Besides, natural zeolite (NZ) and zeolite coated with manganese oxide nanoparticles (CZ) have been used for removal Cephalexin 

antibiotic from aqueous solutions with significant increase of remediation from (28 to 89%) [93]. As well, to illustrate, activated 

carbon prepared walnut shells were used [94]. Even, two activated carbons from agricultural wastes were prepared, by KOH and 

K2CO3 activation, where the adsorption mechanisms of Cephalexin antibiotic onto both carbons namely KAC and KCAC have been 

compared [95]. Additionally, original and Cu (II)/Fe (III) impregnated activated carbons developed from lotus stalks were used [96], 

also wine wood which demonstrated great potential for Cephalexin adsorption from aqueous solutions, with high removal yields of 

more than 80% [97].  

Anaerobic membrane bioreactor specifically submerged flat sheet membrane under the condition of bioaugmentation technique was 

also used to treat high-concentration of Cephalexin antibiotic in wastewater [54]. As well, supported liquid membranes (SLMs) with 

strip dispersion and carrier, Aliquat 336, were used for the selective recovery of Cephalexin from simulated enzymatic solutions of 

Cephalexin synthesis [98]. Furthermore, nanofiltration (NF) membranes (TFC-SR2 and TFC-SR3) have been used as an attractive 

technology for removal of Cephalexin antibiotic [29].  

In the same way, several techniques had been demonstrated for removal Cephalexin antibiotic from aqueous solutions such as 

chlorination [99], combined system using green algae and active sludge giving a high removal efficiency with more than 95% [100], 
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UV 254 and persulfate activated by UV 254 (UV/PS) [101], UV-visible light and photocatalysis by removal efficiency ranging from 

(70 to 95%) [102], even the ultrasound irradiation [20]. 

VII. Conclusion 

Aquatic resources are required to be free from any contaminant which may be hazardous to human health and environmental aspect. 

Contaminated water, as well as foodstuff, play an important role in the transmission of diseases to humans even treat the whole 

ecosystem. Despite the international organization of health and food safety have been established a number of monitoring programs in 

order to prevent or to reduce the risk of contracting infections. The increasing concentration of antibiotics even the release of 

antibiotics resistance in an aqueous environments are registered.  Hence, the value of this review was to identify Cephalexin antibiotic 

to acquire a more comprehensive understanding by given the detection and removal techniques which were described in order to 

provide further opportunities for controlling and assessing the quality of water resources and foodstuff and offer opportunities to 

monitor and mitigate any further health impacts threat human and environment as well. 
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Abstract- Gastronomy tourism is one of the emerging concepts in the tourism arena and it is an area which has been rarely researched. 

Gastronomy tourism has been evolved through local food and beverages and major component of the tourist’s budget is allocated for 

food and beverages when travelling. Since there are many unaddressed opportunities which are associated with gastronomy which can 

be utilized to enhance the country’s or region’s economic development, it is necessary to identify the sub components which are 

associated with gastronomy tourism, how it is associated with destination branding and the challenges associated with gastronomy. Also 

it is identified that food and beverages play an important role among the motivational factors to visit a destination. Most of the previous 

studies have been done on destination equity, destination branding, motivation of travellers to select the destinations, sustaining regional 

identity, tourists’ satisfaction in relation to gastronomy tourism. However, research insights prove newness and further research priorities 

are still found with gastronomy tourism depending on empirical arguments and complexities associated with the concepts. In line with 

this concept, this paper reveals the concept of gastronomy tourism in relation to different sub components which are associated with it, 

impact on destination branding and challenges faced by gastronomy tourism. A deductive method was employed and extensive literature 

review was carried out as the main research tool in order to highlight contextual explanations about the concept and finally, the paper 

presents future research directions in the field of gastronomy tourism.  

 

Index Terms- Cuisines, Destination Branding, Food Festivals, Gastronomy Tourism, Wine Tourism 

I. INTRODUCTION 

ccording to Maslow’s hierarchy of needs, food can be identified as a physiological need (Smith, 2017). A person can fulfil his/ her 

physiological needs by consuming any basic form of food and subsequently achieve the next stages in the hierarchy by 

incorporating value additions to the dining experience. Ultimately self-realization which is the fifth stage of the Maslow’s hierarchy of 

needs can be fulfilled through experiencing other cultural and local foods (Guzel & Apaydin, 2016). Even though food is a basic need, 

in tourism food can be a motivator in selecting destinations (Tikkanen, 2007). Therefore host countries pay special attention on building 

destination identity through promoting their local foods and beverages. With this regards, a new concept which is gastronomy tourism 

has been evolved.  

Even though there are only few researches have been published about gastronomy tourism, in the tourism arena gastronomy 

tourism has gained attention and popularity recently (Cankul, 2017). However the researches done so far is about the relationship 

between gastronomy and tourism from different dimensions in a thematic or disciplinary interest rather than offering comprehensive 

research on gastronomy (De Jong, et al., 2018). Further previous researches were done by linking gastronomy tourism to concepts such 

as destination competitiveness, destination branding, travel intentions, sustainable place development etc.  

The globalization had reduced the differences and the distance between the countries and it had created an urge in the variety 

seeking people to explore the world beyond them with the aid of improvement in communication and transportation. According to World 

Tourism Organization (UNWTO), international tourism has generated a revenue of $1.7 trillion in 2018 (International Tourism Revenue 

Hit $1.7 Trillion in 2018, 2019). Also food has become the second largest expenditure in the travellers’ budget and irrespective of 

whether food is provided or not by the accommodation which tourists stay, they prefer to taste the local dishes belonging the region 

(Sormaz, Akmese, Gunes, & Aras, 2015).  

Though researchers have given different terms such as “culinary tourism”, “gastronomy tourism”, “gastro-tourism”, “food 

tourism”, and “gourmet tourism” for gastronomy tourism, the underline meaning of all those terms are the same. Furthermore it is not a 

standalone concept but a social phenomenon which is interrelated and interdepend on the culture, social environment, sustainability, 

economy, history of nations and people. Thus it depicts the life style of a unique geographical area since the core values of gastronomy 

tourism is rooted to their own culture and tradition (Kilic, Yucedag, & Aytekin, 2017). According to Suanpang (2015) “gastronomy” 

means incorporating the essence of culture to food and beverages which are rare to a region and subsequently it has accelerate the 

development of tourism.  As Sormaz et al., (2015) mentioned, gastronomy is “being in pursuit of unique experience of eating and 

drinking”. However gastronomy tourism not only includes tasting food in restaurants, participating for food festivals, visiting  primary 

and secondary food producers, participate for educational seminars on food, but also chefs, media, tourism providers, catering services, 

tourism services, government regulations, public awareness, food image, promotion and marketing (Guzel & Apaydin, 2016).  

A 
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II. MOTIVATION OF THE STUDY 

This paper attempts to review the empirical and theoretical arguments to discuss how gastronomy tourism is attributed on 

tourists and destinations. There are arguments on the impact of gastronomy tourism on destination equity, destination branding, 

motivation of travellers to select the destinations, sustaining regional identity, tourists’ satisfaction etc. However, none of the studies 

have been done in Sri Lankan though tourism is the third largest foreign exchange earner in the country which had accounted for around 

$4.3 billion revenue in 2018 (The U.S. Department of Commerce’s International Trade Administration , n.d.). 

More specifically, Kim, Eves and Scarles (2009) researched about local food experiences and developed a conceptual model 

of local food consumption at tourist destination using grounded theory. The conceptual model comprised three categories: motivational 

factors, demographic factors and physiological factors. But none of the research were done on the sub components of gastronomy 

tourism such as food festivals, wine tourism, cuisines, food tours etc.   

Also, existing literature lacks different areas of research that would benefit from critical cross-subject areas and concepts. Thus, it limits 

the usefulness of gastronomy tourism (De Jong, et al., 2018). In order to enhance the usefulness of this concepts, the relationship between 

gastronomy tourism and different sub components which were rarely discussed before will be recognized and critically evaluated in this 

paper. Accordingly, paper follows a deductive approach to review the concepts and empirical contributions. Research tools include 

literature survey methods and journal articles, case studies, industry reports and theories were examined to organize the arguments and 

conclusions. Paper provides a discussion based on empirical arguments and it concludes future research directions accordingly.     

III. LITERATURE REVIEW 

In this paper gastronomy tourism will be considered as the main concept whilst other supportive theories and concepts will be 

reviewed by emphasizing the relationship and existence of the relationship in different contexts. The three main sub components of 

gastronomy tourism which will be reviewed in this paper are food festivals, wine tourism and authentic cuisines. Then how these sub 

components affect the destination branding as well as the challenges associated with those will be discussed as well. 

A. Tourism and Local Food Consumption 

As defined by Stephen, Smith and Xiao (2008) “tourism is any tourism experience in which one learns about, appreciates or 

consumes branded local sources”. In this context local food and beverages has become an integral part of tourism. As stated by Cohen 

and Avieli (2004) and Kim et al. (2009) relatively an insignificant attention has been given no exploring local food consumption in the 

context of the hospitality and tourism despite the importance of local food consumption. Godfrey and Clarke (2000) had identified the 

reason behind that is food has been considered as a supporting factor in tourism by traditional scholars and it has been used as a 

supplementary source for destination’s appeal (Quan & Wang, 2004). Mak, Lumbers and Eves (2012a) have futher done additions to 

the above stating, in the context of international tourism food consumption can be seen as the ‘tourist’s paradox’, a fluctuation between 

fulfilling the obligatory and the symbolic facets of food in foreign destinations. The obligatory facet depicts the essentiality of food 

consumption in tourism whereas symbolic facet reflects the symbolic meanings of food consumption to tourists. Gastronomy tourism 

has been evolved due to the obligatory facet of food such as exploring local culture and seeking authentic experience in relation to food 

and beverages (Mak, Lumbers, Eves, & Chang, 2016).   

However, a few studies have addressed tourists’ dining behaviour, food consumption at a tourist destination and local food 

consumption in hospitality and tourism environments (Chang, Kivela, & Mak, 2011; Mak, 2012a) and motivations for experiencing 

local food and beverages in tourists’ destinations (Cohen & Avieli, 2004; Kim et al., 2009). This emerging interest is powered by the 

growing number of destinations which are leveraging their culinary resources when promoting and differentiating themselves from 

others, for example, Australia, New Zealand, Italy, and Singapore (Chang, Kivela, & Mak, 2010; Hall & Mitchell, 2002).  

Based on the previous research it was found out potential factors that influence tourist food consumption behaviour are cultural 

and religious factors, socio-demographic factors, food-related personality traits, exposure and past experience, and motivational factors 

(Mak, Lumbers, Anita, & Chang, 2012b). Even though available research has provided ground work on understanding the reasons 

affecting tourists’ food consumption, systematically reviewing those factors and their interrelationships are lacking. 

In addition to above Hall, Sharples, Mitchell, Macionis, & Cambourne (2004) ague that there two types of tourists who consume 

food; tourist who consume food as a part of their travel experience and those who select destinations solely based on their preference of 

food. Thus just visiting a restaurant while travelling cannot be considered as food tourism, culinary tourism or gastronomy tourism. In 

other words destination choice of tourists must be influenced by a special interest into culinary, gastronomy, gourmet or cuisine. 

B. Gastronomy Tourism and Food Festivals  

Collective celebrations which are either one-off or regular events which focus on attracting tourists to experience the food and 

beverages  which are ingenious to a certain geographic area is called food festivals (Iriguler & Ozdogan , 2017). As mentioned by Mason 

and Paggiaro (2012), the main purpose of food festivals includes attracting new visitors for events through promoting brand values, 

enhancing the awareness, creating brand loyalty and strengthening community relationships by utilizing the authenticity associate with 

local food.  

Because of the rewards mentioned above the destinations around the world have become popular by organizing different types 

of food festivals. Thus tourists travel to those destinations every year to get that experience. According to CNN Travel website, world’s 

best 14 food festivals are  Wildfoods Festival (Hokitika, New Zealand), Annual Golden Spurtle (Cairngorms, Scotland), The Onion 

Market (Bern, Switzerland), Watercress Festival (Hampshire, England), Salon de Chocolate (Quito, Ecuador), Bacon Festival 
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(Sacramento, California), Blue Food Festival (Bloody Bay, Tobago), PoutineFest (Ottawa, Canada), Castagnades chestnut festival 

(Ardeche, France), Dumpling Festival (Hong Kong), National Cherry Festival (Traverse City, Michigan), Pizzafest (Naples, Italy), 

Vegetarian Festival (Phuket, Thailand), Herring Festival (Hvide Sande, Denmark) (World's best food festivals, 2017). The Traveltriangle 

blog also confirms that some of the festivals like Pizzafest in Italy, Bacon Festival in Califonia, Salon de Chocolate in Ecuador, 

Dumpling Festival in Hong Kong, National Cherry Festival in Michigan, Herring Festival, Vegetarian Festival are the food festivals 

which should be visited in 2020 (13 Most Popular Food Festivals Around The World To Visit In 2020, 2019). 

Although there are a variety of festivals with different underlying themes as given above, the importance given for food is 

remarkable (Lee & Arcodia, 2011). These types of food festivals assist the economic development by attracting tourists who are keen 

on experiencing new cultures and tastes. Even though these food festivals are carried out under different themes, all these festivals are 

enriched with complementary programmes such as culinary demonstrations, local product vending stands, seminars, kitchen shows with 

celebrity chefs, competitions, musical shows, art and craft workshops and donation raising events in order to incorporate a variety and 

an appealing atmosphere to the visitors (Iriguler & Ozdogan , 2017).  

Local food plays a significant role in the tourist’s experience, but to which extend it is important depends on their motivation 

to try local food. Therefore for some tourists food is the major motivation whereas for others it is a supporting factor to visit the 

destination. When food become the main motivation, tourists prefer to attend food festivals rather than travelling for sightseeing (Iriguler 

& Ozdogan , 2017). According to Sormaz et al., (2015) gastronomy tourism include eating festivals, gastronomic trips on observing 

food production, dining experience at restaurants, interactions with famous chefs. The food festivals can be the core attraction of the 

destination or a complementary factor to visit the destination. In any case it should be in line with the characteristics of the destination. 

(Guzel & Apaydin, 2016) 

Food festivals have the ability to make the tourists appreciate the locality, increase the availability of variety of attractions 

which enhance the destination’s image. Meanwhile food festivals also enhance the awareness and visibility of the destinations (Guzel 

& Apaydin, 2016). As mentioned by Iriguler and Ozdogan (2017) food festivals not only generate an income for the local community 

during a limited time, but also accelerate the income of the other supporting services attached with tourism which are transportation and 

accommodation. Chang and Yuan (2011) had also stated that the short term benefits of food festivals are increased demand for cafes, 

restaurants, hotels and transport where as long term benefits are increased awareness on local products, increase in employment, 

development of infrastructure facilities, engagement in communities and reinforcement of local identity.  

As mentioned by Iriguler and Ozdogan (2017) the main motivation factors for tourists to participate for food festivals are for 

escaping from their daytoday routines to and taste local food flavors. Thus conducting food festivals is a good initiative to attract tourists 

and improving the destination image by leveraging the power of food and beverages indigenous to a specific country or a region.   

C. Gastronomy Tourism and Wine Tourism 

Wine tourism can be defined as the activities related to Wine such as visiting vineyard and wineries, participating for wine 

festivals, grape wine tasting and experiencing the attributes of a grape wine regions (Carlsen, 2004). The most popular destinations for 

wine can be listed as Australia, California, France, Greece, Chile, Italy, Portugal, Washington, Switzerland and Thailand (10 Best Wine 

Travel Destinations of 2019, n.d.). There are three major dimensions in the subject of wine tourism namely; wine producers, tourism 

agencies and consumers. Thus it an integrated process of expanding the avenues for the wineries to educate and sell their products 

through developing the attractions and the image of wine tourism through attracting consumers (Getz, 2000).  

In the earlier stage of wine tourism, some wineries were fearful that the tourists would visit the wineries merely for the drinking 

purpose but not to taste and receive some education and understanding about the art of wine (Skinner, 2000). However it is realized that 

the benefits of the wine tourism is not limited to cellar doors, but extended to the regional economy at large (Carlsen, 2004).  

It is important to understand the demographic and behavioural factors which affect wine tourism. As mentioned by Carlsen 

(2004), a number of studies have identified that the target group of wine tourism is older age group (i.e 40s and 50s), who have a greater 

knowledge about the subject as well as socially aware. However there are also studies which had indicated that the wine tourists represent 

the age of 30s. Furthermore it can be stated that majority of the tourists are highly educated professionals or managers whose income is 

above the average (Mitchell & Hall, 2001).  

Since income is a critical factor here, this segment cannot be attracted by cheap package deals. It has been also found out that 

the seasonal affect is also a demand factor on wine tourism. Thus, according to a research done in New Zeeland it is evident that the 

tourists engage in winery visits during late summer and early autumn (Mitchell & Hall, 2003). There are also studies which states the 

demographic factors of wine tourists vary from region to region (Beverland, 2001). Thus it is important to understand the demographic 

information of the wine tourists since it will help the wine tourism at large when implementing marketing strategies.  

Mainly two issues has been identified with regards to wine tourism. Those are the issues related to national level and regional 

level. Marketing and branding, export revenue, tourism trends, taxation and regulation, funding, industry integration, accreditation and 

awards are the issues faced at national level where as regional identity, image, branding, marketing and facilities audits, infrastructure, 

tourist expenditure and the role of local government are the issues faced at the regional level (Carlsen & Dowling, 1999). 

It is important to understand the differences indigenous to different regions where wine tourism is prominent and those 

differences should be leveraged in order to attract the consumers (Bruwer, 2003). Getz (2000) further explains that availability of 

attractions, hospitality, convenient infrastructure, presence of a marketing plan and organizational development are important for the 

growth of wine destinations. As per the report released by the Australian Cooperative Research Centre for Sustainable Tourism, wine 
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tourists are motivated by the atmosphere of the destination, a pursuit for self- development, hedonic experience and novelty (Sparks, 

Roberts , Deery, Davies, & Brown, 2005).  

In conclusion it can be stated that for the betterment of wine tourism, researches should be done in order to identify the 

demographic and behavioural factors of the tourists who are keen on wine tourism and wine tourism destinations need to be designed to 

attract the tourists through improving the supporting factors which influence the smooth functioning of wine tourism.  

D. Gastronomy Tourism and Heritage Cuisines  

In recent years, dining has been come into play as a major activity among the tourists and many tourist destinations engage in 

promoting their local food and cuisine in order to attract tourists to their destinations (Horng & Tsai, 2012). Local cuisines depicts a 

core element of the destination’s intangible heritage and through that tourists can gain a truly authentic cultural experience by 

experiencing the local cuisines. Furthermore, it is stated that among the few elements which come under intangible heritage, food is the 

only element which has been able to retain its authenticity to some extent irrespective of the impact of the immigrant population 

(Okumus, Okumus, & Mckercher, 2007) 

In gastronomic terms, sense of place is the admiration for local climate. In other words food have to be indigenous to the place 

in order to be authentic (Symons, 1999). Thus the tourists who are keen on experiencing the local cuisines avoid international hotels and 

the global fast food chains such as McDonald’s, KFC, Pizza Hut etc. According to Symons (1999) even air conditioning a restaurant or 

any other dinning place creates a distance from the local environment.   

According to the Enteleca Research and Consultancy (2000), the cuisine tourists can be classified into five subgroups as food 

tourists, interested purchasers, unreached tourists, un-engaged and laggards. This classification has been done based on the importance 

given for food by the tourists during their tour.  Thus for interested purchasers, food is a part of the holiday that affects the satisfaction 

with the holidays whereas laggards have limited or no interest in gastronomy and do not try local food (Okumus et al., 2007). Therefore 

those whose travel plan has a significant prominence on experiencing authentic food cuisines are either food tourists or interested 

purchasers.  

Food and cuisines represent major components of the destinations’ invisible heritages since those depicts the national cultural 

characteristics and local features which can be even excelled into an international brand (Horng & Tsai, 2012). Thus, authentic cuisines 

have become a trending market for many countries and regions which creates a distinctive competitive edge for tourist destinations and 

related enterprises. Also authentic cuisines can be leveraged to excel the cultural image of a country. It not only provides job 

opportunities for local residents and communities, but also preserves the local cuisine culture and establish the local community. In 

addition, tourism industry gets benefited as well as the whole area (Horng & Tsai, 2012).  

Hall, Mitchell, & Sharples (2003) stated that synergizing food and tourism and implementing effective strategies can excel the 

local economic development. Thus, as food and cuisine gradually receive more attention, countries begin to improve their authentic 

cuisines to compete with other countries. In addition to that, food can be utilized as a method of differentiating destinations in a 

meaningful way and positively associating style of food and a destination since cuisines are always branded by nationality such as 

Chinese, French, Italian, Turkish, Mexican, etc.  

As suggested by Symons (1999) has stated that due to the impact of globalization, the local cuisines around the world has been 

converted to global cuisines and as repercussion of that increase the sameness of the cooking practices and dishes. Thus it is argued that 

when the menus become similar, there will be no space for the development of gastronomy tourism (Scarpato & Daniele, 2003). 

According to Santich (as cited in Scarpato & Daniele, 2003) when dishes of different culinary cultures are put together, it is more likely 

to lead to confusion rather than fusion and the culture loss its authenticity and the impact get diminished. Thus same food and dishes are 

available around the whole world and the globalization of local cuisines leads to the homogenization of cuisines.  

E. Impact of Gastronomy Tourism on Destination Branding  

Branding is vital when creating marketing strategy for goods, services and organizations. Similarly cities can also be promoted 

with their own features such as culture, art, heritage, or natural resources (Kasapi & Cela, 2017). According to Ritchie and Ritchie (as 

cited in Blain, Stuart, & Ritchie , 2005) “a destination brand is a name, symbol, logo, word mark or other graphic that both identifies 

and differentiates the destination; furthermore, it conveys the promise of a memorable travel experience that is uniquely associated with 

the destination; it also serves to consolidate and reinforce the recollection of pleasurable memories of the destination experience”. In 

addition to that, Chernatony (2010) and Morgan, Pritchard and Pride (2004) have stated destination branding as the process of creating 

and improving the identity of a destination irrespective of whether it is a country, region or a city which is involved with tourism.  

Anholt (2010) has suggested that experience is the key to place branding by further stating that marketing communications 

create interest, which leads to sales, which leads to consumer experience of the product, which, if satisfactory and shared, lead to brand. 

Thus gastronomy tourism has an important role to play in branding the destination, location and the region where gastronomy activities 

are held in. When we consider the food festivals and cuisines, these events and activities have their own names and logos and they 

always convey the message of authentic and exclusive experience which can be gained through visiting those tourists’ destinations. On 

the other hand just as the promise of a brand is important, for destinations also delivering what was promised is important. Since 

gastronomy tourism provides an experience rather than a product or service, satisfying the tourists as they expected the experience would 

be is difficult. However the destinations should always attempt to achieve the tourists’ desired level of satisfaction since it affects the 

revisiting the destination as well as the word of mouth. 
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Place brand strategy has been defined by Anholt (2004) as “a plan for defining the most realistic, most competitive, and most 

compelling strategic reason for the country, region, or city; this vision then has to be fulfilled and communicated”. Similarly the countries 

such as France, Italy and Thailand etc. promote their gastronomy tourism through communicating their food festivals, wine tourism, 

authentic cuisines and food tours to their potential gastro-tourists as one of the fascinating reasons to visit the country. 

The main feature of gastronomy tourism is promoting the authenticity which is native to a destination. As suggested by 

Williams, Williams and Omar (2014) a destination brand must be authentic, organic and self-developing. If a destination can brand itself 

successfully, it will be easier to attract tourists by creating awareness as well as a holistic image about the destination (Hashimoto & 

Telfer, 2006). In order to enhance the awareness of a destination, cuisines should create the brand and add brand values by introducing 

distinctive local and ethnic flavours to the cuisines (Hall et al., 2003). Similarly other sub components in gastronomy tourism should 

always emphasize on their authenticity in their communication as well as serve as promised in their communication.  

F. Challenges Faced by Gastronomy Tourism  

In gastronomy tourism food becomes the primary motivation to visit a destination whereas the geographic location becomes 

the secondary factor. Thus food replaces the geographic location as the brand destination and the location become the backdrop of an 

authentic food experience. But however food being the start attraction and merely concentrating food is not sufficient to establish the 

destination identity. This was further explained by Williams et al., (2014) as a destination should not only be appealing from a food-

related perspective, but also with convenience of reaching the destination with minimal basic infrastructure, organisation, local 

hospitality and targeted marketing. However some of the countries and regions who engage in the above mentioned gastronomic 

activities concentrated on the core of gastronomy which is food, but forget about the sufficiency an effectiveness of the supporting 

factors associated with the attraction of gastro-tourists to the destination. Thus local authorities have a responsibility of proving sufficient 

infrastructure for the smooth functioning of gastro-tourism.     

From the other hand globalization has become one of the threat for localization, which is the driving force of preserving the 

authenticity and locality of food. Food is a crucial tool for anti-globalization in local environment. Trading affected the local traditions 

of the food as it provided the opportunity to have exotic and different foods and preparation techniques from other places and to combine 

them to produce fusion cuisine. As a result, although consumers may accept that there are “pure” cuisines but mostly they are 

“hybridized” (Guzel & Apaydin, 2016). Therefore even though destinations are promoted as providing authentic food, there is a doubt 

that to which extent it’s pure and authentic. 

There is another argument where destination branding can be treated as corporate branding. However as status by Kavaratzis 

(2009) branding a destination is more difficult than branding a corporate since projecting and implementing a single identity, ethos and 

image will be difficult if it cannot be adopted effectively. He further agues that in order to comminicate a consistent message all the 

place products should be treated as “the whole entity”. Thus when there are different types of gastronomy activities are going on in a 

single destination, it is essential to have consistency in those activities in terms of communication and branding which needs to be align 

with the destination branding.   

Çalışkan (as cited in Kilic et al., 2017) has stated that tourists those who travel on tour packages expects a tour guide who is 

competent and knowledgeable about the authentic food and beverages. Thus it is arguable whether the tour guides are able to meet the 

expectations of the gastro-tourists by providing information on local food culture, make suggestion with respect to local dishes and 

places where those are served. Therefore destinations need tourist guides who are experienced and knowledgeable about the activities 

related to gastronomy.   

IV. CONCLUSION AND FUTURE RESEARCH DIRECTIONS  

In global literature, there is no common agreement on the differences between gastronomy tourism, food tourism and culinary 

tourism. However, in a general sense, all these terms are similar. Even though, the studies carried on the concept of gastronomy tourism 

are rare, it is keep growing and receiving majority of the tourists’ attention.  

As suggested by Williams et al., (2014) sub components of gastronomy tourism consists of experiential trips to gastronomic 

regions, visits to primary and secondary producers of food, gastronomic festivals, food fairs, events, farmers’ markets, cooking shows, 

demonstrations, tastings of quality food products, and food-related activities related to particular lifestyles and cultures. Furthermore, 

gastronomy is the comprehensive understanding of the interrelationship and interdependency of various social cultures, historical 

components, literature, philosophy, economic status, religions and others aspects, in which food is the core subject. 

Gastronomy tourism showcases the country’s or region’s culture and heritage associated with the food and beverages which is 

a vital component of tourists experience. It is because, food and beverage has a significant touristic value for tourists in the concept of 

gastronomy tourism and it leads for revisiting the destinations. The literature suggests that the gastronomy excels the destination 

attractiveness, contributes to sustainable presence of the authenticity of food and beverages and creates opportunities for the countries 

to brand their cuisines under the country’s or region’s name. Also if the region has various types of food indigenous and distinct from 

other regions, then those can be leveraged to attract tourists which may create an economic impact.  

The scholars have also stated that the gastronomy tourism plays a significant role in destination branding. Destination branding 

is aimed at creating value to a destination by promoting a tourist destination through the building of a linked brand in order to assist the 

tourists to recognize and share the brand identity of a destination. Thus the sub elements of gastro-tourism should be de designed and 

strategized in a way which will enhance the destination branding.  
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There is only a limited number of studies on “gastronomic tourism”. Therefore research, studies and projects about gastronomy, 

gastronomic tourism and its development should be carried out on a nationwide and international basis. Furthermore panels, workshops 

and seminars should be held to inform foreign and domestic tourists about the activities related to gastronomy tourism such as food 

festivals, food tours and authentic cuisines etc. On the other hand the researches should engage on finding in depth knowledge regarding 

the motivation for tourists to participate for different types of activities related to gastronomy, tourists’ demographic and behavioural 

factors, effectiveness of the contribution of secondary factors such as infrastructure (i.e communication, transportation), hospitality of 

local community, flexibility of local policies and practices of local authorities towards gastronomy tourism etc.     
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Abstract: This study evaluates the proportion of the components of production cost of building construction projects with a view 

to improving estimation accuracy for project planning and control in the South-South geopolitical zone of Nigeria. Secondary 

data of selected building elements of public storey building projects completed within a 10 year period of 2009 and 2018 are 

obtained for this study. This consists of cost data of 240 projects retrieved from archives of building construction contractors. 

Data collected which include production costs of materials, labour, plant and equipment of the selected building projects are 

analyzed using descriptive statistics and analysis of variance (ANOVA). Results of the study indicate that production cost of 

materials is highest while cost of equipment is the least among the selected building. Window and door elements have the highest 

cost of materials at 77.17%; staircase, floor and upper floor elements have the least cost at 52.98%. Mechanical installations and 

finishing elements have the highest production cost of labour at 35% while windows and door elements have the least total 

elements cost of 20.49%. Framework has the highest proportion of cost of equipment of 15.02% and the least is windows and 

door elements at 2.34%. The proportion of production costs are 52.98% to 77.17%, 20.49 to 35% and 15.02% to 2.34% for 

material, labour and equipment components respectively. The study establishes that the proportion of the selected components of 

the building elements are not the same across the selected elements evaluated (p-value < 0.05). The study recommends the 

adoption of the results of this study in ensuring accuracy of estimation of construction building projects. 

 

Keywords: Building elements, costing, production components, production cost. 

 

I. INTRODUCTION 

 

Studies have shown that cost is among the major considerations throughout the project life cycle and can be regarded as one of 

the most important parameters and driving forces of project success (Memon, Rahman, Abdullah and Azis, 2010; Choge and 

Muturi, 2014). Cost is defined as a monetary value of all the goods and services used in order to perform an operation (Yaman 

and Taş, 2007). Within the context of construction, cost is referred to as the portion of hard costs usually associated with the 

construction contract, including cost of materials, labour and equipment costs necessary to put those elements in place (Windapo, 

Odediran, Moghayedi, Adediran and Oliphant, 2017). Building construction stakeholders and society are concerned with 

construction costs in various ways, due to project objectives and diverse expectations of stakeholders. Other parameters in 

measuring project performance, such as time and quality performance are important but cost has greater implication. In addition, 

most clients put priority on construction cost because of the management and allocation of project resources. There seem to be a 

strong relationship between project performance and the extent to which objectives of the project are achieved in terms of cost. 

These therefore make the process of estimation of construction cost in the achievement of project objectives a critical task in the 

industry. Construction project estimating is described as the market worth that results from previous, existing and future 

quantities, or even later than the incident under consideration (Odusami and Onukwube, 2008). It is the technique for forecasting 

and predicting cost and expenditures of a future project (Flyvbjerg, Holm and Buhl, 2002). The singular importance of 

construction estimate in any project is its accuracy (Ashworth, 2004). However, construction cost estimation rarely produces 

accurate estimates due to many intricacies (Ubani, Omajeh and Okebugwu, 2015) which include complex relationship among the 

cost elements. An agreed tender sum which is established based on estimated cost should reflect final cost but rather includes 

other costs such as variation cost, modification cost, legal claims, and many other external contingency factors which could have 
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been captured at planning stage to achieve an accurate estimate (Chan and Chan, 2004). Evidences from various project outcomes 

show that project cost estimates are consistently inaccurate and that has been a serious problem for the stakeholders in the 

industry both in the developed and developing countries (Azhar, Farooqui and Ahmed, 2008). It is not uncommon for final costs 

of projects to exceed the predetermined cost prepared during planning (Shane, Keith and Stuart, 2009). Azhar et al. (2012) also 

affirm that it is rare for projects to be completed within an anticipated budget.  

 

Production of accurate estimate in construction is crucial in order to achieve project objectives and give maximum value for 

money. Accurate estimate is also important as it serves as a basis for controlling project expenditure, budgeting and resource 

allocation (Rostiyanti, Anondho and Soeleiman, 2005). It is noteworthy to mention that accurate cost estimation is as important as 

the project itself. Major critical decisions regarding project award and contract implementation are subject of cost estimate and 

therefore need to be as realistic as possible. Accuracy of estimating can be defined as the level to which the end price outcome of 

a project may differ from the single point value which used in estimating the project estimated cost (Dysert, 2006). It is a common 

term to express validity of construction cost estimates; anything short of this can be regarded as inaccurate. According to 

Akintoye (1998) cost estimation inaccuracies are twofold - overestimation and underestimation. Over estimation is where 

estimated cost is higher than the actual cost of completing a project, while underestimation is where the actual cost significantly 

exceeds the estimated cost (Ubani et al., 2015). Clients are only interested in accurate estimates that ensure completion of projects 

within cost. Haplin and Boliver (2005) however, advocate for a consistent procedure or set steps for preparing an estimate in 

order to minimize errors and achieve dependable and accurate estimates. In response to this, many studies have been carried out 

in ensuring accuracy of project estimate (Creedy, 2006; Odusami and Onukwube, 2008; Ubani et al., 2015). The cost estimation 

exercise is very challenging as most cost estimates are inaccurate. Regrettably, researches on this subject have not produced 

maximum satisfactory result and as such, considerable efforts in this regard are still on-going. Similarly, efforts toward improving 

overall construction cost has also been advocated by researchers (Enshassi, Mohamed and Abdel-Hadi, 2013; Memon et al., 2010; 

Chan and Park, 2005; Bubshait and Al-Juwairah, 2002). To complement these efforts, research on production cost in order to 

produce accurate estimate as well as achieving overall project performance has also been advanced (Adu and Akpan, 2016). 

 

Production cost is the total direct and indirect construction costs involved in the execution of various project activities (Chitkara, 

2008). The importance of this cost and its components have been mentioned in the literature as major significant cost factors 

which the contractors consider during pricing (Warsame, 2006; Onukwube, Adenuga and Enang, 2009; Brook, 2004). 

Researchers have attributed the success of any project to prior and adequate provision of project resources that constitute the cost 

(Chitkara, 2008; Rahman, Memon, Azis and Abdullah, 2013). These resources include materials, labour, plant and equipment. 

They are referred to as the key drivers of construction costs in any project (Windapo et al., 2017). Construction organisations are 

expected to ensure that all these resources are employed optimally to produce maximum profit for the investors (Olateju, 1992) 

and to the satisfaction of other stakeholders. The current study observes that inaccurate estimation of these resources can 

jeopardize the chance of winning at bidding stage and successful completion of a project. In addition, inaccurate estimates could 

results in time and cost overruns, litigation, insolvency, project abandonment and even project failure. Warsame (2006) shares the 

same view based on the result of findings which reveal that the major reason for low level of construction activities in Sweden is 

as a result of escalation of production cost. Similarly, literature shows that ineffective management of production resource-related 

factors is the major cause of construction delay (Hensey, 1993). This is in agreement with the study of Ogunlana, Krit and Vithool 

(1996) that reveals that inadequate supply of some of these resources are among the major causes of construction delay in 

Thailand. Other studies also reveal that most of the factors causing cost overrun of construction projects are attributed to 

production cost-related factors (Enshassi, Al-Najjar and Kumaraswamy, 2009; Koushki, Al-Rashid and Kartam, 2005; Omoregie 

and Radford, 2006; Ameh, Soyingbe and Odusami, 2010 and Nyabwari, 2013). There is a dearth in the study on production cost 

and proportion of components of this cost among building elements. The main concern of this study is how cost prediction of 

building project at planning stage can be improved in order to ensure a continuous project performance through production of 

accurate project estimate. The objective of the study is to determine the proportion of components of production costs of the 

selected building elements. The results of this study should assist stakeholders in the building industry, especially project 

managers and quantity surveyors in ensuring accurate estimation of building projects. 

 

II. LITERATURE REVIEW 

 

Components of Construction Production Cost 

The study observes that despite the importance of production cost in a construction project, researchers have not agreed on a 

universal set of inputs or resources that constitute the cost. Views differ from one project to another as well as the assumptions 

that form the basis of the cost. This also relates to the prevailing economic conditions, type of project, supplier structure and the 

size of the construction market. Rahman et al. (2013) recognise materials, manpower (labour), machine (plant and equipment), 

and finance as significant resources of construction project. Zayed, Amer and Pan (2008) consider production cost under three 

construction resources which include: materials, labour, and equipment. Similarly, Meikle (2001) describes production cost as 

contractor’s construction costs which is an aggregate of costs of materials, labour, and equipment to undertake the work. In 

addition, the author also adds contractor’s finance, management and various site and office overheads as the component part of 

production cost. Haron and Mutalib (2012) are not certain of the component parts of the cost but refer to it as the contractor’s 

expenditure which includes all the resources involved during production, excluding profit. Azhar et al. (2008) classify the cost as 

cost of construction which basically includes the cost of materials, the cost of labour and the cost of management. Windapo and 

Iyagba (2007) on the other hand identify the cost as building cost, capital/finance, cost of land, foreign exchange rates, cost of 
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infrastructure, and labour cost. Chitkara (2008) has a different view of the cost but categorizes it as cost of resource inputs at the 

project site to include men, materials, machine, and money. Li (2009) stressed the importance of manpower, materials and 

machine (plant and equipment) as the major inputs consumed by construction project. In the light of the above, materials, labour 

and equipment being the intermediate inputs in the production process are considered and adopted in this study as components of 

production cost of building construction project. This consideration is further buttressed by the fact that the resources are the basic 

and indispensable requirements in the production process excluding cost of land, profit and overhead (Borcherding and Liou, 

1986; Chau and Wang, 2003). 

 

The proportion of this cost varies among projects and depends largely on some external and internal factors in the industry. 

External factors are the factors that are outside the control of the management of the organization while the internal factors are the 

factors that are related to the production factors originating within the organization but are also under the control of project 

managers and some stakeholders. In the construction industry these factors are dynamic in nature and seem difficult to predict. 

These include the complex nature of projects, large number of parties involved, inadequate infrastructure (like roads), 

construction method, waste ratio and management, project location, price of energy (fuel), delivery cost, quality of materials, 

labour shortage, labour productivity level, availability and state of tools and equipment, scarcity of equipment, skill of equipment 

operator (Windapo and Iyagba, 2007; Assaf, Alkhalil and Harris (1995); Rahman et al., 2013; Sweis, Hammad and Shboul, 2008; 

Rahshid, Haq and Aslam, 2013).The three components of production cost identified in this study, that is, material, labour 

(manpower) and equipment are further discussed in the sub-section below. 

 

Construction Material Cost 

Material is one of the major intermediate components of construction resource in any construction project (Li, 2009).Raw 

materials are heavily used in the construction industry and their cost greatly impacts on the construction sector, which both affects 

and is affected by the economy in terms of its indicators such as Gross Domestic Product (GDP) (Bassioni, Elmasry, Ragheb and 

Youssef, 2012). Studies show that the amount of materials used in any particular project relates closely to the project itself and 

this is relatively rigid. According to Okorocha (2013) materials constitute 30% to 70% of the cost of construction project. 

Ibrahim, Roy, Ahmed and Imtiaz (2010) state that materials account for 50-60% of the total project cost in construction projects. 

Okupe (2000) points out based on the study carried out in Nigeria that the cost of materials and associated components could be 

as much as 75% of construction cost. These could be approximately 40 percent of contractors’ costs in multi-family housing 

projects but this figure could be lower due to discounts on bulk material.  However the industry has resulted into general shortage 

of almost all building materials because of its usage (Akinluyi and Adeleye, 2013). 

 

Construction Labour Cost 

Labour cost is one of the most contentious factors among all the factors that affect construction costs. However, labour is an 

indispensable input in construction and one of the largest parts of construction cost (Nwachukwu and Emoh, 2011). Labourers 

and other non-professional manpower personnel are critical and important assets in construction project management success. 

Wahab (1991) views labour as an important resource in construction because it is the one that combines all the other resources 

namely materials, plant equipment and finance in order to produce the various construction products. The relative importance of 

manpower resource varies among projects and the type of work involved. Some factors have more significance for buildings and 

perhaps less impact on heavy civil work (roads, dams, power plants, and others) which tends to be done by larger firms using 

more capital intensive methods. Apart from this heavy civil engineering work, construction projects are mostly labour based with 

basic hand tools and equipment, as labour costs comprise 30 % to 50 % of overall project cost (Shashank, Sutapa and Kabindra, 

2014). Labour productivity is crucial in achieving aggregate tasks and successful completion of construction projects. In recent 

times, productivity of construction labour resource has imposed a lot of risk on cost and time performance of construction 

projects. In developing countries, poor labour productivity is a serious problem (Kaming, Olomolaiye, Holt and Harris, 1997). 

Mwakali and Hansson (2007) affirm that the problem of overrun in the construction industry is greatly associated to productivity 

problem. Expected construction progress can only be achieved only through the attainment of effective man-hour effort meeting 

scheduled milestone dates. Continuous improvement on manpower or human resource is therefore not negotiable in ensuring a 

successful construction project.  

 

Construction Equipment Cost 

Construction equipment plays a significant role in the execution of modern high-cost time-bound construction projects (Chitkara, 

2008). Construction equipment is an indispensable resource in achieving project objectives. It produces output at accelerated 

speed and therefore enables completion of tasks in a limited time as it can work under adverse circumstances continuously. 

Equipment saves manpower which is becoming scarce, costly and more demanding day-by-day. According to Goodrum and Haas 

(2002) equipment technology is a key factor in long-term improvement of productivity of construction projects. Equipment 

improves productivity, quality and safety especially if the selection and utilization of equipment in a project are properly 

integrated part of the total plan. The type and number of the equipments required in any project depends on the nature of the 

project and available technology. Equipment cost becomes more expensive as new technology or special equipment is requested. 

Most heavy equipment is run by diesel fuel and as the price of diesel fuel increases, the cost of equipment also increases 

significantly. The technological changes in construction equipment have impacted construction sector over the years. Most 

construction works are still being carried out manually and crudely in the developing countries like Nigeria, with less involvement 

of mechanical devices. This can be attributed to heavy initial capital outlay for acquiring equipment but in the long run, 
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equipment adds to the profitability by reducing the overall costs, provided the equipment is properly planned, technically 

scrutinized, economically procured and effectively managed (Chitkara, 2008). 

 

III. RESEARCH METHODOLOGY 

 

The research was carried out in the south-south geopolitical zone of Nigeria, which consists of six states. The states are namely; 

Akwa Ibom, Bayelsa, Cross River, Delta, Edo, and Rivers State. The study population comprises of project data of completed 

public storey building projects in the study area. The sampling frame for this research was 465 archives of completed public 

storey building projects out of which 240 project data representing 52% was purposely sampled. The project data collected 

covered the period between 2009 and 2018. The period is considered to have probably experienced almost the same economic 

climate. A prepared data analysis sheet (inventory sheet) was used in the preparation and collection of data from the registered 

small and medium building contractors. The data on the total production costs of completed storey building project of material, 

labour, plant and equipment on eight key elements of storey building project are collected. These include substructure, frame 

(including upper floors and staircase), roof, external and internal walls, windows and doors, finishing (walls finishing, floor 

finishing and ceiling finishing), electrical installation, and mechanical installation. Data on gross floor areas of the buildings are 

collected to establish the cost per gross floor area (N/m2) of the buildings. Information on the demographic characteristics of 

respondents is also collected in order to achieve the objective of the study. Data collected are analyzed using descriptive analysis 

in order to reveal the contribution of each of the production components to production cost which included mean costs of each 

cost component, the standard deviation, and percentage of each component to their overall total production costs of each element.  

 

Data collected are processed using Statistics Package for Social Sciences (SPSS) and Microsoft Excel. Analysis of Variance 

(ANOVA) with p-value ≤ 0.05was used to test the three hypotheses of the study. The decision rule was that when the p-value is 

greater than the set significance level (0.05) or the calculated F value is less than the value in the F distribution table, the null 

hypothesis of no significant difference was accepted, otherwise it was rejected and the alternate hypothesis was accepted (Udofia, 

2011). The three hypotheses postulated are stated as follow: 

 

 Ho1: There is no significant difference in the proportion of material component of    production 

cost of the selected building elements in the zone.  

 

 Ho2: There is no significant difference in the proportion of labour component of    production 

cost of the selected building elements in the zone.  

 

 Ho3: There is no significant difference in the proportion of plant and equipment    component of 

 production cost of the selected building elements in the zone. 

 

 

IV. DATA ANALYSIS AND DISCUSSION OF FINDINGS 

 

The study used data from 240 public storey building projects to determine the proportions of the building components of 

production cost in the selected building elements. The results of the analysis show the production resources, the standard 

deviation, average cost (N/m2), mean cost (N/m2) and percentage contribution of each resource component to total cost of each of 

the element. The results are presented in Table 1 and further illustrated Figure 1. 

 

Table 1: Proportions of the Components of Production Costs in Selected Building Elements 

 

Building Element Production 

Resource 

Std. 

Deviation 

Average Cost 

(N/m2) 

Mean Cost 

(N/m2) 

Percent 

(%) 

Substructure Material 2157 1,047,282.30 17,455.00 59.81% 

  Labour 1007 492,160.82 8,202.70 28.11% 

  Plant 431 211,477.75 3,524.60 12.08% 

Staircase, Floor and Upper 

Floor 
Material 2325 1,207,372.23 20,123.00 52.98% 

Labour 1403 729,259.23 12,154.00 32.00% 

Plant 658 342,303.64 5,705.10 15.02% 

Roof Material 536 275,996.73 4,599.90 59.18% 

  Labour 305 157,032.62 2,617.20 33.67% 

  Plant 64.7 33,309.95 555.17 7.14% 

External and Internal Walls Material 857 418,703.63 6,978.40 58.00% 

  Labour 517 252,665.98 4,211.10 35.00% 
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  Plant 103 50,533.20 842.22 7.00% 

Windows and Doors Material 1661 804,046.81 13,401.00 77.17% 

  Labour 415 213,512.56 3,558.50 20.49% 

  Plant 112 24,346.46 405.77 2.34% 

Wall, Floor and Ceiling 

Finishing 
Material 1875 817,533.84 13,626.00 58.00% 

Labour 1132 493,339.39 8,222.30 35.00% 

Plant 226 98,667.88 1,644.50 7.00% 

Electrical Installation Material 1409 483,295.91 8,054.90 64.21% 

  Labour 693 237,686.51 3,961.40 31.58% 

  Plant 92.4 31,691.53 528.19 4.21% 

Mechanical Installation Material 775 376,180.37 6,269.70 61.00% 

  Labour 445 215,841.20 3,597.40 35.00% 

  Plant 50.8 24,667.57 411.13 4.00% 

 

 

 

 
Figure 1: Bar Chart showing the Mean Cost (N/m2) and Standard Deviation of Proportion of Components of Production 

Cost of Selected Building Elements 

 

A descriptive analysis of the results of the study shows the proportion of the three components of production costs of selected 

storey building elements which include material costs, labour costs, and equipment costs. The first element as presented in Table 

1 is the substructure with associated proportion of production cost of the three resources – material, labour and equipment. Out of 

the three resources, material cost has the highest with 59.81% of the total cost. The next resource is labour cost with estimated 

proportion of 28.00% of the total cost while the plant and equipment component has the lowest with a proportion of 12.08%. This 

is not surprising as sub-structural work which serves as foundation requires some quantum of materials in order to give support to 

both lateral and vertical loads of the building. Following the first element is the frame structure which consists of staircase, floor 

and upper floor. The proportion of material component of frame structure is 52.98% of the total cost followed by labour cost with 

proportion of 32.00% proportion with 15.02% of the cost for equipment. The third element in Table 1 is the roof structure with 

highest proportion of the cost being material cost of 59.18% of total cost. This is followed by labour which is 33.67% of the cost; 

equipment has the least proportion of 7.14%. Of the production cost of the fourth element - external and internal walls, material 

cost constitutes the highest with 58.00%, followed by labour 35% and equipment components having 7.00% of the total cost of 
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external and internal walls. In the same vein, the total production cost of materials indoors and windows is the highest with 

proportional cost of 77.7%. The costs of labour and equipment seem so low with estimated contribution of 20% of labour while 

plant stands at 2.34% of the total production cost of doors and windows. The sixth element is finishing which consists of other 

sub-components, namely: wall, floor and ceiling. Analysis of total production cost of the finishing indicates that material 

component assumes 58% followed by labour with 35.00% while equipment stands at 7.00% of total come. The electrical 

installation components of storey buildings in the zone indicates that materials have 64.21% followed by labour, 31.58% and next 

component which is plant and equipment estimated at 4.21% of total cost. The final building element considered in the study is 

mechanical installation with material component of 61.00% of the total production cost, followed by labour of 35% and that of 

plant 4.00%.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Material Proportion 

 

Further comparison of results of the 

analysis in Figure 2 reveals that the group of elements that has the highest is Windows and Doors with 77.17% followed by 

Electrical Installation with 64.21%. Production cost that has the least cost among the elements considered in this study is 

Staircase, Floor and Upper Floor with 52.98%. In addition, material resource is the highest in all the eight elements of building 

projects that are considered in this study. The results also indicate that production costs of material components of building 

projects range between 52.98% and 77.17% of total cost in a project. This conforms to the results of Bertelsen and Nielsen (1997) 

with materials having highest of 50 percent in the social housing schemes in Denmark followed by labour 30 percent, heavy 

equipment 5 percent, construction management and supervision 15 percent. This implies that material cost is a major determinant 

of production costs as it is also significant to the overall project cost. It is impossible to complete any particular task without 

availability of required materials and according to Chau and Wang (2003) it is the major component of intermediate input in 

building projects. The prices of materials are determined in the open market with the influence of forces of demand and supply. A 

change in price of construction materials prices was noted by Marzouk and Amin (2013) to have a great impact on the cost of 

construction projects. Factors affecting the cost should be given adequate consideration in order to deliver the budget as planned. 

 

Results in Figure 3 reveal that labour component of mechanical installation and finishing (wall, floor and ceiling finishing) have 

the highest production cost among all the elements with 35.00% of the cost. The least among the element is Windows and Doors 

with proportion of production cost of 20.49%. This is an indication that the proportion of production cost of building elements 

range between 20.49% and 35.00%. The result is consistent with the findings of Zolkafli, Zakaria, Yahya and Lia ( 2010) which 

reveal that construction workers make up 30-50% of the overall production cost, which is a fairly good portion of the total cost of 

a project. 
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 Figure 3: Labour Proportion 

 

Figure 4 indicates that the element that has the highest proportion of equipment among the elements is framework (including 

upper floor and staircase) estimated at 15.02% while the proportion of windows and doors is the least with 2.34% of the 

production cost. The result implies that the level of utilization of plant and equipment in all the elements of storey building 

structures in the area is low compared to expected level of technology in meeting the needs of clients in the construction industry 

in terms of productivity and speedy delivery of projects. The entire construction process depends heavily on modern day 

construction equipment. Over dependence on crude method of project implementation among other factors may increase project 

duration and further result to shortage of labour which is already scarce in the industry.  

 

 
Figure 4: Equipment Proportion 

 

 Test of the First Hypothesis  

In order to achieve its objectives, the study establishes empirically whether or not there is a difference in the proportion of the 

material component of production cost of the selected building elements in the zone. This became necessary in order to ascertain 

whether the proportion of material cost of building projects executed in the zone could be generalized among the eight selected 

building elements. To achieve this, hypothesis one which was earlier advanced was tested using ANOVA with p-value ≤ 0.05. 

The result of the test is presented in Table 2. 

 

Table 2: Difference in the proportion of material component of production cost of the selected  building elements 

Project  
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Resource  Sum of Squares df Mean Square F Sig. Decision 

Material Between Groups 1.350E10 5 1.928E9 702.097 .000 Reject 

Within Groups 1.296E9 234 2746203.721    

Total 1.479E10 239     

 

The result in Table 2 above represents as F (5, 239) = 702.097; P < 0.01. the P value (sig.) for the F ratio of 702.097 is listed as 

0.000, which means that it is less than 0.05, therefore the null hypothesis, H0 which states that no significant difference in the 

proportion of material component of production cost of the selected building elements in the zone is rejected and the alternative 

hypothesis which state that there is significant difference in the proportion of material component of production cost among the 

selected building elements in the zone is accepted. These results indicate that general proportion of component of materials cannot 

be used for each of the elements identified in this study. This result is in agreement with Damodara (1999) who confirms that 

material resource contribute 40-60% contribution of material resource of the total project cost which is relatively similar to 

production cost. The result of the study by Skoyles (2000) also confirms that the proportion of materials in building construction 

projects vary from 55% to 65%. 

 

 Test of the Second Hypothesis 

The second hypothesis in this study is also tested for difference in the labour components of production cost among the selected 

eight building elements of storey building projects in the study area using Analysis of Variance (ANOVA) with p-value ≤ 0.05. 

The result of the test is presented in Table 3.  

 

 Table 3: Difference in the proportion of labour component of production cost of the selected  building elements 

Project  

Resource  Sum of Squares df Mean Square F Sig. Decision 

Labour Between Groups 4.676E9 5 6.679E8 964.078 .000 Reject 

Within Groups 3.270E8 234 692831.762    

Total 5.003E9 239     

 

The result in Table 3 above represents as F (5, 239) = 964.078; P < 0.01. the P value (sig.) for the F ratio of 964.078 is listed as 

0.000, which means that it is less than 0.05, therefore the null hypothesis, H0 which states that no significant difference in the 

proportion of labour component of production cost of the selected building elements in the zone is rejected and the alternative 

hypothesis which states that there is a significant difference in the proportion of labour component of production cost of the 

selected building elements is accepted. These results from Table 3 indicate that general proportion of component of labour cannot 

be used for each of the elements identified in this study. The study by Hanna, Taylor, and Sullivan (2005) indicates that labour 

cost in construction industry is estimated to be about 33%-50% of the entire project cost. Chitkara (2008) was not really certain 

about the labour proportion in construction projects but asserts that direct manpower constitutes 75% to 90% of the total 

manpower employed at the project site. 

 

Test of the Third Hypothesis 

Similarly, the third hypothesis is tested for difference in the plant and equipment components of production cost across the 

selected eight building elements of storey building projects in the zone using Analysis of Variance (ANOVA) with p-value ≤ 

0.05. The result of the test is presented in Table 4. 

 

Table 4: Difference in the proportion of equipment component of production cost of the selected 

building elements 

Project   

Resource  Sum of Squares df Mean Square F Sig. Decision 

Plant Between Groups 1.568E9 5 2.240E8 1207.696 .000 Reject 

Within Groups 8.753E7 234 185443.760    

Total 1.655E9 239     

 

The result in Table 4 above represented as F (5, 239) = 1207.696; P < 0.01. the P value (sig.) for the F ratio of 1207.696 is listed 

as 0.000, which means that it is less than 0.05, therefore the null hypothesis, H0 which states that no significant difference in the 

proportion of equipment component of production cost of the selected building elements in the zone is rejected and the alternative 

hypothesis which state that there is significant difference in the proportion of plant component of production cost of the selected 

building elements in the zone is accepted. These results also indicate that general proportion of component of plant and equipment 

cannot be used for each of the elements identified in this study. Chitkara (2008) also establishes the direct cost of plant and 

equipment costs to vary between 5% to 10% in mechanized building projects and put highway construction projects as high as 

40% of project direct cost. 
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V. CONCLUSION AND RECOMMENDATION 

 

The study established the proportion of three major components of production costs of eight selected elements of storey building 

projects in the south-south geopolitical zone of Nigeria. Based on the results the study concluded that production cost of materials 

is highest while equipment is the least among all the building elements considered. Window and door elements have the highest 

production cost of material at 77.17% while staircase, floor and upper floor elements have the least cost of 52.98%. Similarly, 

mechanical installations and finishes have the highest production cost of labour of 35% while window and door elements have the 

least cost at 20.49% of total cost. In addition, framework element has the highest cost of equipment cost of 15.02% with the least 

being window and door element of 2.34%. The study observed that building contractors in the study area are dependent on crude 

methods of project utilization with little involvement of equipment and new construction technology as against the needs of clients 

in terms of productivity and speedy delivery of projects. The study also concludes that the proportion of components of production 

costs of project resources of selected building elements are not the same. Therefore, for the purpose of project planning and 

control, same proportion of each of the production components cannot be generalized for costing of each of the building elements. 

The study recommends that to achieve effective resource management and desired objective of performance of construction 

projects in terms of cost, time and quality, the proportion of production costs of building elements established in this study which 

include the cost of materials, labour, and equipment must be optimally employed. Contractors and costing engineers can improve 

the accuracy of their cost estimates by adopting the proportions of production costs of components of each building element 

evaluated in this study. 
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Abstract 

The present study is an attempt to examine the health-culture of Kaibarta Community: The Kaibartas, one of the major scheduled 

caste communities of Assam are found throughout the plains district of Assam.  Each culture has its notion of health and has 

various methods to cope with the diseases which often referred to as ‘health-culture’. The pristine societies the people believe that 

evil spirits, black magic, taboos, witchcraft, sorcery, etc might lead a person to illness. Therefore the pattern of behavior and 

belief of the people relating to the health and disease to be accounted for the study of the health. This paper is modest appraisal of 

‘health-culture’ of a scheduled caste community, viz. the Kaibartas of Azara Village (including  9 Para) of Kamrup district, 

Assam. Date have been collected on various aspects. 

Keywords: Schedule Caste, Kaibarta, Belief, Health-culture. 

 

I. INTRODUCTION 

Health is one of the principal assets of every human being. The World Health organization (WHO) defines health as ‘A state of 

complete physical, mental and  

social well-being and not merely the absence of disease and infirmity’. In different parts of the world man devises numerous 

mechanisms for ensuring health and eliminating disease. The modern medical science which developed in the West did not create 

any obstacle in socio-cultural dimensions of the health because it is developed as a social science. Allopathic medicine became 

popular in the later part of the 19th century and from then it started causing flaccidity in the interest of socio-cultural importance 

of health. However, in recent years it has become a focal point of study by both medical and social scientists. 

Health and disease are indispensiably related to bio-cultural spectrum of a community in a particular environment. Both in simple 

and traditional societies these traits are deeply rooted in socio-cultural matrix. Medical history of man can only be understood 

through an indepthstudy of the different socio-cultural systems of human beings. The concepts of disease and health are basically 

biological. But as these are closely connected with socio-cultural circumstances often these are culturally comprehended. Each 

and every culture has their own concept of health and coping with diseases which are often referred to as ‘Health Culture’. 

Before addressing the problems of the Scheduled Caste (SC) in Assam, the State of India, it is worthwhile to know who are the 

scheduled castes. According to the Scheduled Castes and scheduled Tribes Orders (Amendments) Act,1976 there are sixteen 

scheduled caste communities in Assam. These are (i) Bansphor (ii) Bhuinmali, Mali (iii) BrittialBania, Bania (iv) Dhupi, Dhopi 

(v) Dugla, Dholi (vi) Hira (vii) Jalkeot (viii) Jhalo- Malo  (ix) Kaibarta, Jatiya (x) Lalbegi (xi) Mahar (xii) Mehtar, Bhangi (xiii) 

Muchi, Rishi (xiv) Namasudra (xv) Patni (xvi) Sutradhar. 

In Assam the study of Socio-cultural dimensions of health in a scheduled caste people is very rare. However there are few stray 

references on the occupational mobility among the scheduled caste of Assam. That is why, an attempt has been made here to 
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highlight the health culture of Kaibartas (fisherman community) residing at Azara village of assam in respect of their occupational 

identity. 

 

 

II. LITERATURE REVIEW 

There are many occupational communities in our society like potter, Goldsmith, Blacksmith communities etc. In many books 

especially emphasize on folk beliefs, associated with the occupation of these communities. Mariam K Deme narrates a popular 

myths about blacksmith community in his article from journal named ‘The Supernatural in African Epic Traditions as a 

Reflection of Religious Beliefs of African Societies, Vol.16, (Online) 2010. 

Peasant Potters of Orissa: A sociological study (Behura 1978) discusses different aspects of potter community. In an article, titled 

Maritime Trade and Orissa published in the Orissa Review Vol. XVII, No-4  (Dash, 2011) narrates some beliefs of the Kaibartas. 

In that article, the author focuses some traditional and cultural rituals of fishing communities of the state of Orissa. The study by 

GohainGoswami and Buragohain (1981) examines the benefits derived by Scheduled Castes including the Kaibartas under 

various development programmes in Assam. Th socio-economic structure of the Scheduled Castes populations in the 

Brahmaputra Valley of Assam including the Kaibartas has been studied by Barooah (2006). This is an analysis from geographical 

point of view. Natural calamities, fish diseases and use of new technology in fishing have resulted changes in the socio-economic 

conditions of the Kaibartas in many parts of Assam Ahmed’s (1995) study of the Kaibartas of Barak valley is a case in point in 

this regard. Bezbaruah (2005) has studied the socio-economic change and dimension of social mobility among the Kaibartas in 

Assam. 

 

III. THEORITICAL BACKGROUND 

 

1.00 THE LOCALE 

In the light of the above an attempt has been made to examine the ‘health-culture’ of a Kaibarta village of Assam. The village 

Azara is situated in the northwestern part of Guwahati, in Assam northeastern India, District of Kamrup. The residential areas of 

the locality are named as ‘Para’s, viz. Boripara, Kalitapara, Ganakpara, Maslaguwapara, Gosaipara, Bharatipara, Ojapara, 

Deoripara, Baruahpara etc. There are nine paras where most of the Kaibarta people are residing. Viz. Keotpara, Borboripara, 

Matiapara, Notunbasti, Medhipara, hirapara, Hatuwapara, Kona para. Nowapara. It is really a homogenous village inhabited by 

households of Kaibarta people. The total Kaibarta population of this village (9 para) is 1500 of which 766 are male and 734 are 

female. 

    Detailed data have been furnished in the following table. 

TABLE-I 

Distribution of kaibartahouseholdsalongwith population in the selected area 

No. of Area No.of Households No.ofKaibarta 

Households 

Total Population Kaibarta 

Population 

9 220 197 3027 1500 

  89.54%  49.55% 

 

It is observed that a mixed character is noticed. Thus out of 220 households, 197 households are kaibarta household. Similarly out 

of a total population of 3027; 1500 are the kaibartas and rest 1527 are non-kaibartas. 
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1.01 BELIEFS AND PROPITIATION 

Traditional Occupation of the Kaibarta Community is fishing. Fishing communities in Assam remain significant with their 

tradition and culture. They cherish some common folk beliefs when they go for fishing and practice their religion, observe 

theirsocial customs and performances and festivals. For example- Beel-Baaiz is a festival of the Kaibartas in this village. They go 

to DeeporBeel for fishing on 1st Sunday of January month every year. Non-Kaibarta can’t go for catching fish on that particular 

day.  Moreover women is not allowed to go for catching fish but they can sell fish in the market. Their beliefs revolve round their 

occupation and society and result in some narratives. These narratives tell us about some origin myths, fishing contraptions and 

water body. Fishermen’s beliefs also result in the faith of deities and existence of evil spirits. MoreverKaibartas being influenced 

with their beliefs, observe and celebrate several religious occasions. 

The villagers believe that man evil spirits and dieties can cast disease to human being. For avoiding such situations they strictly 

observe some pristine taboos. If a person is smitten with pox, the villagers never seek the help of a physician. Instead they 

propitiate the goddess Ai Bhagabati, more commonly known as ‘Ai’ who is believed to be goddess of pox. They also believe in 

evil eye. A baby under the influence of evil eye may be cured by uttering spells or by washing with the ritually sanctified water 

given by the village quack. During pre and post natal periods if a woman suffers from severe headache, vomiting, stomach pain, 

etc. they take the help of the village quack.  

The villagers believe in witchcraft and sorcery. According to them an enemy can cause harm to person from doing so some 

people, especially the babies are made to tie the amulets around the necks or arms. The people have a firm belief that if a person 

commits a serious guilt without the knowledge of the fellow villagers if he or she suffers from a prolonged struggling in the death 

bed and only after confessing the guilt he or she can die peacefully. 

 

1.02 DISEASE AND TREATMENT 

The common ailments of the people of this area are dysentery, fever, headache, itches, malaria, pain in different parts of the body, 

piles, pox, ringworms,  toothache, troubles from round and thread worm, vomiting etc. For the treatment of disease they parallely 

depend on physicians as well as on archaic medicinal practices. Some traditionally known herbal medicines are used to curve 

such diseases instead of approach a qualified physician. But point to be noted that now a days new generation are well-educated. 

They advise their families to consult a doctor for disease. 

The villagers have firm belief that some of the diseases including jaundice can be well treated by a village quack. The quack puts 

a garland,made of coctain plant around the head of the person suffering from jaundice. Inspite of repeated request of the 

investigator the quack did not disclose the identity of plant. He believes that if he discloses the name of the plant, the magical 

power to cure jaundice will be vanished from him. The present investigator had observed curiously that the garland, which at 

initial stage was just about the girth of the head, increases in circumference and gradually slips down from the head to the feet 

through the body. It is believed that as soon as the garland is thrown out, the patient is fully recovered from jaundice. Snake bite is 

also treated by a quack. The village quack uses various vegetative and other objects to cure different diseases. It should be noted 

here that the educated section also take occasional help from a quack in case of the diseases which are believed to be caused by 

supernatural powers. 

Usually a child birth takes place in the dwelling house attended by experienced village women. If the situation becomes critical 

only then they seek the help of a doctor. Young generation are gradually aware of the immunization programme of the children. 

Small cuts, minor burnings, wasp, etc. are treated at home. In case of sprain hot turmeric paste is applied over the affected part. 

Fractures of bone resulting from accidents and cases of poisoning is immediately referred to qualified physicians. In the diseases 

like malaria, typhoid etc. also they seek the help of doctor. During the recent past the villagers had not experienced any epidemic. 

 

1.03 HYGIENE AND SANITATION 
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Individual hygiene and methods of sanitation play a key role in the health status of a society. Due to the minimum numbers of 

doors and windows a kaibarta house is devoid of sufficient light and air. Not all Kaibartas houses are same. In 21st century they 

are also updated with the present situation. The surrounding trees make the houses dark and damp. Cow-dung is invariably 

deposited in front of the homestead for the facility to carry it from there to the agricultural field. Some families do not possess 

latrines and they use the nearby fields for the purpose. But this problem is quite solved as government by providing Swachh 

Bharat Abhijan,  sanitation as well as they individually make the provision themselves. During the recent past it was a major 

problem. 

The kaibartas of Azara have general concept of personal cleanliness. All the villagers take bath at least once a day regularly. The 

garbs of the villagers can be said as clean. 

 

1.04 FOOD AND DRINK 

Boiled rice is the staple food of the people. They are non-vegetarian and take curries of fish., meat and egg along with rice. 

Drinking tea is an integral part of the Assamese food habit. The kaibartas of Azara also take tea regularly atleast four times a day. 

Tea is generally taken alongwith homemade cakes, or biscuits purchased from the nearby markets. Betel-nut is taken by almost all 

the villagers irrespective of age and sex. Betel-nut is taken with betel vine leaf with a pinch of line and with or without a bit of 

tobacco. Curries of plantain flower, arum stems cooked with black pepper, leaves of bhedailata (herpestismonnieria) etc are given 

to a woman in post natal period. They believe if the curry of bottle gourd is given to a woman in this period flow and amount of 

her breast milk becomes sufficient. There also a few food taboos in pre and post natal periods for a woman. A man suffering from 

pox has to refrain from non-vegetarian diet, spicy food is not given to patient of dysentery. Such patient is given loosely cooked 

rice alongwith a curry of papaya, kanchkal( Musasanguinea), Indian penny wort, etc. Occasional fasting is part and parcel of the 

villager’s life. 

 

IV OBJECTIVES OF THE STUDY 

The objectives of the present study are to describe and interpret, health culture of Kaibarta Community, living in Azara village, 

Assam. 

 

Folk beliefs, food culture are associated with their occupational identity, religion, social customs and forms of oral tradition and 

festivals also. This study intends to discuss the impact of health-culture on these aspects. Moreover, this research project aims at 

collecting fishermen’s belief in relation to their religion and supernatural aspects. 

 

V. METHODOLOGY 

This study relies on data collection from primary and secondary sources and bringing out a theoretical analysis of collected 

resources. 

Data for the present study have been collected through intensive fieldwork. During fieldwork, data have been collected by 

employing various methods and techniques. In the beginning, some markets have been visited in order to gather information 

about the dwelling places of the fishermen (kaibarta) who come to the markets to sell fish. On the basis of their information, 

kaibarta village have been visited frequently. Thereafter some reports have been made with some village leaders and some 

influential persons in order to interact with the local people of this occupational community.Interaction have been mad with some 

old men and woman, belonging to this occupational community in order to get information about their health-culture. Reference 

may be made to some open-ended interviews, which have been undertaken to collect data. Library work has been undertaken in 

several libraries. 
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According to the 2011 census, Kamrup District of Assam has a population of 1,517,202 in an area of 4345 sq.km. Field sites have 

been selected randomly at 3k.m. to 5 k.m. distances while undertaking this research work a para (area) of the village, mainly 

populated by kaibarta community, have been visited. Nearly 25 numbers of informants have been interviewed during field work 

to collect data. Mainly, interview method and observation method have been followed for data collection. 

1.05 HERBAL MEDICINE 

We can notice that the villagers have an elaborate knowledge of the medicinal plants and their uses to cure various ailments. This 

has been continuing in their society from the remote past. From the Ayurvedic point of view also their knowledge on medicinal 

values of different plants can be said as adequate (Sarma:1978). Rather than giving an exhaustive list of medicinal plants used by 

the villagers,let us consider a few of them and some of their interesting sidelines: 

1. Leaves of guava and pineapple to cure worms of the babies. 

2. Leaves of neem(Media azadirachta) in skin diseases. 

3. Leaves of doron (Lucuslinifolia) in malaria and dropsy. 

4. Baked unripe pomegranate in diarrohea. 

5. Leaves of Pachatia (vitexnequnde) in muscle pain. 

6. Bhedailata (Echilesfructescene) leaves in dysentery. 

7. Leaves of ‘Sizu’ (Euphorbia) in cough and piles. 

8. Turmeric rhizome: hot paste in sprain, juice in worms. 

9. Leaves of ‘lemon’ (Citrus medica-var) in constipation, vomiting and round worm. 

10.  Wood apple (Aegelemarmelos):ripe fruit in constipation and baked unripe fruit in dysentery. 

11.  Powder of amalakhi (Phyllanthusembilica), bhomora (Terminaliabelerica) in constipation. 

 

VI. ADVANTAGES OF THE PRESENT SCENARIO 

The village is a urbanized one. It has infrastructural facilities like the availability of metalled road (approach road) having half 

kilometer length connecting the village with the National Highway No. 37. The village is electrified and it has been noticed 

except few, other households are electrified. The village is having a good group of educated manpower-formal as well as 

vocational (vocational in the sense that the persons gathered the same through experienced accumulated in different industrial 

premises) and most importantly it has been noticed that wave of modernity is sweeping over the village setting and effecting the 

villagers. They are trying to come out from the mooring of the traditional lives and the discourse it could be observed that quite a 

large number of people are trying to venture into new areas if opportunity could be provided by them. Various social taboos are 

gradually disappearing and more specially the young generation of the people who are becoming educated are trying to hold a 

new view of life and trying to embark on the new fields of occupation, business etc. 

 

VII. SUMMARY AND CONCLUSION 

The villagers in general can be said as clean. However, due to the lack of proper drainage they may suffer from different disease. 

During the rainy season most of the villagers suffer from cold and cough, dysentery, malaria, typhoid etc. Due to the lack of 

proper knowledge about the life cycle of the worms. They know that a good number of diseases are spread by house flies and 

mosquitoes. 

The villagers are aware of the fact that dirty water is one of the major causes of various diseases. They have an adequate idea of 

herbal medicine.  

According to the advice of a physician an ailing villager may start to take medicine, but after taking two or three doses if he feels 

better then he stops taking the rest of the medicine. 
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  Irregular menstruation is not considered as a serious disorder by a village women. In such case a woman takes rest for a day or 

two and does not seek advice of a doctor. Abortion is not common among them. If a woman becomes pregnant when she is 

nourishing another baby, only then she may think for an abortion. In such situation the quack is called into meet the crisis. The 

quack uses herbal medicine for abortion. The women in general hide their gynocolological disease.  

In the case of a disease believed to be caused by a supernatural power, they seek the help of a village quack. 

   The Kaibartas of Azara have their own concept of health, disease and curative measures. Some of these are inherited from their 

fore-fathers while the others are gained through different agencies like education, weekly market, health organisation, mass media 

etc. 
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Abstract- The purpose of this research to (1) Analyze the Influence 

of traditional "bakiak beregu" games on the socio-emotional 

ability of children aged 5-6 years at Kindergarden and (2) Analyze 

the Influence of traditional "bakiak beregu" " games on the gross 

motor abilitys of children aged 5 -6 years at kindergarden. 

          The research design uses the "quasy experimental design" 

research method which divides the experimental group and the 

control group. The experimental group was treated with the 

traditional "bakiak beregu" game while the control group was 

without treatment. Both groups were analyzed based on the post-

test scores of children's social-emotional and gross motor abilitys. 

The study was conducted at Kindergarden in group B1 as an 

experimental class with 24 children and B2 as a control group of 

24 children. Data collection techniques using the method of 

observation. The analysis used is a simple linear regression 

analysis. 

          The results of the study are based on the SPSS output table, 

it is known that the calculated Fcount is 853,373 because the Fcount 

value is 835,373> F table 4,279, it can be concluded that the 

hypothesis is accepted or in other words the game "bakiak beregu" 

(X) the Influence social-emotional ability (Y1) and based on the 

SPSS output table, it is known that the calculated Fcount is 48,363 

because the Fcount value is 48,363> F table 4,279 so it can be 

concluded that the hypothesis is accepted means the game "bakiak 

beregu" (X) the Influence gross motor ability (Y2) 

 

Index Terms- Traditional Game "Bakiak Beregu", Social-

Emotional Ability, Gross Motor Ability. 

 

I. PRELIMINARY 

ducation is the right of all children because education is a 

capital that must be owned by every individual to achieve 

success in his life. As the responsibility of the government to 

provide care, education and early childhood development 

embodied in policies and agreements both national and 

international scope (Sujiono, 2010: 2). 

           Early Childhood Education is a coaching effort aimed at 

children from birth to the age of six years which is carried out 

through the provision of educational stimuli to help physical and 

spiritual growth and development so that children have readiness 

to enter further education. 

           The above was also stated by Feez, (2010: 8) who 

emphasized that the age of birth to six years is a sensitive period, 

which is a good time to develop the potential of the child, so that 

children need stimulation in accordance with the child's growth 

and development needs. 

           Naturally the development of children varies both 

intelligence, talent, interest, creativity, emotional maturity, 

personality, independence, physical and social. In research on the 

brain shows that if a child is stimulated early on, superior 

potentials will be found in him. Every child is unique, different 

and has unlimited abilities in learning (limitless capacity to learn), 

children can think creatively, productively and independently. For 

this reason, if the potential that exists in a child is not stimulated 

properly, it will have an impact on the child losing opportunities 

and important momentum in his life (Yamin and Sanan, 2013: 2). 

           The implementation of Early Childhood Education, which 

is carried out in the form of a kindergarten program and other 

equivalent forms for children aged 4-6 years, at this age is very 

important to stimulate children's development so that it is achieved 

optimally. For children aged 5-6 years, the stimulus for social-

emotional and gross motoric aspects can be done through various 

ways of play, because playing is the activity most favored by every 

early childhood and is a fun activity for children. 

           As Froebel said (Morrison, 2000: 66) activities given to 

young children should be activities that are ready to be done by 

children. Meanwhile, according to Hasibuan Rachma (2016) states 

playing is the best way for children to develop their abilities. In 

principle, children are very fond of playing, because they contain 

pleasure and are more concerned with the process than the 

outcome. By playing children will get pleasure and satisfaction for 

themselves. Parents and educators should provide more 

opportunities for children to explore, because play is a child's need 

to acquire knowledge that can develop their abilities. 

           In kindergartens to develop the potential abilities of 

children, a variety of ways to play and play both using tools and 

not using tools, in play can stimulate children to move, be creative 

and choose their own activities so that children are able to find 

things new things and can cause children to think and can face also 

solve problems faced by children later. 

           It can be concluded that in essence the world of children is 

playing, by playing it can stimulate children to develop into 

children who are active, independent, agile, responsible and able 

E 
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to become problem solvers for themselves. Meaningful play will 

give satisfaction because children will gain new experiences. 

           Williams (2007) also states that children's social-emotional 

development is largely determined by the quality of physical 

health, nutrition, motor and intellectual and psychological 

conditions of the family environment. Therefore, the teacher's role 

as a facilitator can design games that can develop the child's 

social-emotional aspects. Likewise with motor development both 

gross motor and fine motor motor abilitys can be seen when 

playing with peers at school, in this study specializing in gross 

motor abilitys. Morisson (2000) revealed that gross motor 

development is children's learning which focuses on body 

movements, where body movements play an important role for 

children's lives, especially related to their social behavior and life. 

According to Hasibuan Rachma, and Jannah (2017) gross motor is 

the movement of parts of the body that are instructed by the brain 

to regulate the movements that require and use large muscles such 

as hand muscles, leg muscles of parts of the body. Motor 

development has an important role in children, from a number of 

research results show there is an influence between gross motor 

abilitys and social-emotional abilities of children (Dunn et al., 

2007). So that children do not have problems with social-

emotional life and gross motor abilitys of children, it is necessary 

to guide early on children both done by teachers at school and by 

parents at home. 

           Naturally children really like activities associated with 

playing outside the classroom (outdoor learning) or often called 

learning outside. Learning outside the classroom can be designed 

through traditional games, one of which can develop children's 

gross motor abilitys, through this traditional game also needs to be 

introduced to children to preserve the nation's culture that has been 

abandoned and unknown to children because of the emergence of 

modern games. For this reason, teachers need to provide 

traditional games that can develop two aspects of development, 

namely aspects of children's social-emotional and gross motor 

abilitys. 

           Introducing traditional games, especially in this research, 

the game "bakiak" is necessary for early childhood, because at this 

time children are not familiar with traditional games because of 

the emergence of modern games and play tools such as one 

example of the game "gejet" / HP so that children are engrossed in 

play individuals without knowing their social anymore. 

Traditional games need to be introduced to children so that 

children know and know how rich the Indonesian people will be 

to a variety of traditional cultures and games. 

           The gross motor characteristics of children aged 5-6 years 

can express movements with varying rhythms, therefore, teachers 

can introduce games that can train dexterity, speed, strength, 

flexibility, and accuracy of the coordination of the muscles of the 

hands, feet and eyes, and one of which can be introduced through 

traditional games. 

    While developing children's social-emotional abilities are 

needed so that children can get to know the environment around 

the child. Both of these abilities, namely social-emotional and 

gross motoric abilities of children are needed to develop other 

aspects of children's abilities. 

           Problems in the field, especially in traditional kindergarten 

institutions, games are only used as games that are specifically 

displayed in competitions, so that it is rarely encountered in 

today's digital era, children can play traditional games in their 

schools. From these conditions the researchers wanted to further 

examine, analyze more deeply about the Influence of traditional 

"bakiak beregu" games on the socio-emotional ability of children 

aged 5-6 years at Kindergarden. 

           Based on the background of the problem above, then the 

problem can be formulated as follows: (1) is there the influence of 

traditional "bakiak beregu" games on the social-emotional ability 

of children aged 5-6 years in kindergarten?, and (2) is there any 

influence of the game traditional "bakiak beregu" on gross motor 

abilitys of children aged 5-6 years at kindergarten? 

 

II. RESEARCH METHODS 

           This research is included in the experimental research 

design, which uses a quasi experimental. Experimental research, 

according to Arikunto (1992: 31) is "a way to find a causal 

relationship between two factors that are intentionally caused by 

researchers by reducing other factors that can interfere". 

Meanwhile, according to Sugiyono (2012: 4) argues that 

"Experiment is a research that seeks to find the effect of certain 

variables on other variables under tightly controlled conditions". 

According to Cresswel (2008: 60) states that: Experimental 

designs (also called intervention studies or group comparison 

studies) are procedures in quantitative research in which the 

investigator determines whether an activity or material makes a 

difference in results for participants. 

           The conclusion of the above opinion that the experimental 

design is a series of experimental activities with the aim to 

investigate a matter or problem to obtain results, with the aim to 

measure the influence of independent variables, namely the 

traditional game of “bakiak beregu” (X) on the dependent 

variable, namely social-emotional ability (Y1) and gross motor 

ability (Y2). Can be described as follows: 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Relationship Between Variables 

               Free And Bound Variables 

 

Information : 

X (Independent Variable) Free Variable, 

  namely: Traditional "Bakiak beregu" Game 

Y (Dependent Variable) Bound Variable 

      that is ; 

      Y1: Social-Emotional Ability 

            Aged 5-6 years 

      Y2: Gross Motor Ability  

             Aged 5-6 years 

           : Relationship of Free Variables and 

 X 

    Y1 

 
    Y2 
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             Bound 

           This experimental method is used with considerations in 

accordance with the research objectives to analyze the Effect of 

Traditional "Bakiak beregu" Games on the Social-Emotional and 

Gross Motor Ability of Children Aged 5-6 Years at Kindergarten. 

This study uses a static group design that divides research 

participants into two experimental and control groups. The 

division of groups is not done by randomization, matching, or 

blocking, but directly using 2 groups that already exist (Jannah, 

2016). So in this study conducted in two groups namely; (1) the 

experimental group, and (2) the control group. The two groups 

were treated differently, the experimental group used the 

traditional "bakiak beregu" game, while the control group (used 

conventional learning as programmed in kindergarten), 

           Based on the experimental research design the static group 

design of the researcher determines which group is the 

experimental group and which will be the control group. The 

experimental group was given treatment using the traditional game 

of "bakiak beregu" to measure social-emotional and gross motor 

abilitys. 

           Based on the research design above, the research steps to 

be carried out by the researcher are as follows; 

a) Preparation Stage 

1) Arranging the steps of the traditional "bakiak beregu" game 

2) Instrument adaptation process 

3) Trial of research instruments 

 

b) Implementation Stage 

Doing learning using the traditional game "bakiak beregu" on the 

experimental group. The steps taken are as follows: 

1) traditional "bakiak beregu" game in the experimental group to 

observe children's social-emotional and gross motor abilitys 

2) the control group observed children's social-emotional and 

gross motor abilitys 

3) analyze differences in social-emotional and gross motor abilitys 

of children, with the treatment of traditional "bakiak beregu" 

games (using statistical tests) 

 

c) Implementation of Posttest 

 Provide posttest for the experimental and control class to find out 

the differences in children's social-emotional and gross motor 

abilitys 

 

d) Data Processing Stage 

1) Analyze research data. 

2) Draw conclusions from the influence of traditional "bakiak 

beregu" games on children's social-emotional and gross motor 

abilitys. 

 

A. Research Variables and Operational Definitions 

1. Research Variables 

   Variables are anything in the form of what is determined by 

researchers to be studied in order to obtain information about the 

results of the study, then drawn conclusions. Variables in the study 

are: 

1) Free Variable (X) = Game 

     Traditional "bakiak beregu" 

2) Bound Variable (Y) = 

 Y1: Social-Emotional Ability    

 Y2: Gross Motor Ability 

      2. Definition of Variable Operations 

           According to Nazir (2009) states that the operational 

definition of a variable is a definition that is given to variables by 

giving meaning, or specifying activities. The operational 

definitions of the variables in this study are: 

           1) Traditional game “bakiak beregu”, is an alternative to 

traditional games played by children in teams with their friends 

using “bakiak” or also called "klompen" or "sandals" made of 

wood which are played by 3 children by walking and stepping 

together. 

           2) Social-emotional ability, to get used to socializing 

children with their peers, the process when children learn values 

and behaviors that can be accepted by the environment, which 

specializes in; (1) cooperative attitude with friends, (2) 

understanding the rules of the game and (3) showing 

sportsmanship in carrying out the game of "bakiak beregu". 

           3) Gross motor ability that is measure gross motor abilitys 

that specialize in indicators; (1) coordinate body movements to 

train flexibility, (2) balance and agility, abilityfully changing body 

position when walking by using the clogs together with friends and            

(3) coordinating eye-foot-hand-head movements when carrying 

out game activities "bakiak beregu". 

 

           Below is described the tool game "bakiak beregu" and the 

way children walk using the tool "bakiak beregu" (see figure 1) 

below; 

 

Figure 2. Game tool "bakiak beregu 

for 3 children players 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. The "bakiak beregu" game 

with 3 children players 

 

B. Research Subjects 

           The subjects of this study were children of Group B aged 

5-6 years in Kindergarten as many as 24 children (B1) as the 
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experimental group and as many as 24 children (B2) as a control 

group. The subjects of this research are explained below: 

 

Table 1. Research Subjects 

 

THE 

INSTI 

TUTI 

ON 

GROU

P 

NUMBER 

OF 

CHILDRE

N 

INFORMAT

ION 

Kinder

garden 

B.1 24 children Experimental 

Group 

B.2 24 children Control group 

AMOUNT : 48 children  

 

1) Research Instruments 

           The research instrument is a tool chosen by researchers in 

data collection. Margono (2010) defines an instrument is a data 

collection tool that must be designed and made in such a way that 

it produces empirical data as it is. In line with Margono (2010), 

Sugiyono (2012) also defines the meaning of the instrument is the 

assessment used to measure the value of the variables studied with 

the aim of producing accurate quantitative data. 

a. Test Instrument 

1) Test the Validity of Instruments 

           The instrument is said to be valid if the instrument can be 

used to measure what should be measured (accuracy), according 

to Maolani and Cahyana (2015) validity is a quality that shows the 

suitability of the measuring device with the objectives measured / 

what is measured. According Siregar (2015) states that the validity 

or validity is to show the extent to which a measuring instrument 

is able to measure what you want to be measured. 

           Test the validity of each item using an item analysis, which 

correlates the score of each item with a total score, items that have 

a positive correlation with criteria (total score) and high 

correlation show that the item has a high validity. Sugiyono (2012) 

states that the observation item is declared valid or meets the 

requirements if r = 0.3 and if less than that value (<0.3) is declared 

invalid. 

2) Instrument Reliability Test 

           The instrument is said to be reliability if the instrument is 

used several times to measure the same object producing the same 

data or constancy (Creswell, 2016). Maolani and Cahyana (2015) 

define reliability is a quality that shows the consistency of the 

equivalence or stability of a measurement made. 

 

           This instrument is said to be reliable if the reliability 

coefficient obtained is at least 0.6 or 0.6 and above using the alpha 

cronbach method and is calculated using the help of SPPS 

software version 20. 

 

C. Data Analysis Techniques 

           According to Maolani and Cahyana (2015) in quantitative 

research, data analysis is an activity after the research is 

completed. According Siregar (2015) suggested when doing the 

data analysis process the thing to remember is knowing the exact 

analysis tools (statistical tests). 

           Data analysis in quantitative research is an activity carried 

out after collecting data from research subjects (Sugiyono, 2012). 

The statistical data used in this study are parametric statistics, 

mostly used to analyze data. Furthermore, after getting the data the 

researcher analyzes it with the following steps: 

1. Normality Test 

           Normality test aims to determine whether the data taken is 

normally distributed data or not. This normality test uses one 

sample Kolmogrov test with calculations using SPSS version 20 

software. 

2. Homogeneity Test 

           Homogeneity test is a test of whether or not the variances 

of two or more distributions are equal. Homogeneity test is 

performed to determine whether the data in variables X and Y are 

homogeneous or not 

3. Linearity Test 

           This Linearity Test aims to determine whether two 

variables have a significantly linear relationship or not. This 

linearity test uses the test of linearity with its calculations using 

the help of SPSS software version 20. 

4. Hypothesis Testing 

a) Independent sample t-test 

           The selected data is normally distributed and the variance 

is homogeneous, so to test the hypothesis the independent sample 

t-test is used. This test is used to find out whether there is a 

difference in the average value between two groups of data that 

have been explicitly separated, meaning that there is no member 

of group B1 to be group B2. The calculation of the two 

independent sample tests is presented in the form of SPSS 

software version 20. By conducting an independent sample t-test, 

the researcher wants to see the difference between the 

experimental and control groups. T value compared with the table 

value at 5% significance level (db = n-2). If the price of t is <t table, 

then H0 is accepted. tcount> ttable then H0 is rejected. 

 

b) Simple Linear Regression 

     Analysis 

           Simple Linear Regression is a statistical method that 

functions to predict the extent of the causal relationship between 

variables that underlie predictions or predictors of predicted 

variables called Criteria Variables. The Cause Factor is generally 

denoted by X or also called Predictor while the Variable Effect is 

denoted by Y or also called Response. When there is only one 

predictor variable, the prediction method is called Simple 

Regression. 

           Simple Linear Regression or often abbreviated as SLR 

(Simple Linear Regression) is also one of the statistical methods 

used in production to make predictions or predictions about the 

characteristics of quality and quantity. Regression analysis as a 

prediction tool will find a regression equation that is used to 

determine the magnitude of variation that occurs in the variable Y 

(criteria) based on data contained in the variable X (predictor). 

Simple regression analysis is used to predict or test the effect of 

one independent variable or independent variable on the 

dependent variable or dependent variable. If the score of the 

independent variable is known then the score of the dependent 

variable can be predicted in magnitude. Regression analysis can 

also be done to determine the linearity of the dependent variable 

with its independent variable. 
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Simple linear regression analysis consists of one independent 

variable (predictor) and one dependent variable (response), with 

the equation: 

 

Y = a + bX 

 

Information 

Y : dependent variable 

a      : regression constant 

bX  : Derived value or increase  

           in independent variable 

 

Basis for Making Simple Regression Test Decisions; Decision 

making in a simple regression test can refer to two things, namely 

by comparing the value of t arithmetic with the value of t table, or 

by comparing the significance value with a probability value of 

0.05, as follows; 

 

 

a) Compare t arithmetic with  

     t table: 

1) If the value of t arithmetic> than t table, 

meaning that the independent variable 

(X) affects the dependent variable (Y). 

2) If the value of t is calculated <instead of 

t table, it means that the independent 

variable (X) has no effect on the 

dependent variable (Y). 

 

b) Compare the significance  

     value with a probability  

     of 0.05 

1) If the significance value <of the 

probability value is 0.05, it means that the 

independent variable (X) significantly 

influences the dependent variable (Y) 

2) If the significance value> probability 

value is 0.05, it means that the 

independent variable (X) does not 

significantly influence the dependent 

variable (Y). 

 

c) Compare Fcount and Ftable 

1) If the value of Fcount> Ftable, then the 

hypothesis is accepted. This means that 

the independent variable (X) affects the 

dependent variable (Y). 

2) If the value of Fcount <Ftable, the 

hypothesis is rejected. This means that 

the independent variable (X) does not 

affect the dependent variable (Y). 

 

d) Compare the significance value (Sig.) Of the ANOVA 

output 

1) If the Sig. <0.05, then the hypothesis is 

accepted. This means that the 

independent variable (X) affects the 

dependent variable (Y). 

2) If the Sig. > 0.05, then the hypothesis is 

rejected. This means that the independent 

variable (X) does not affect the 

dependent variable (Y). 

 

           In this study, multiple linear regression test to determine the 

effect of traditional game "bakiak beregu" (X) on social-emotional 

ability (Y1) and gross motor ability (Y2) Significance test 

determines the significance level of 5% significance level (α = 

0.05), if –table ≤ tcount ≤ ttable, then H0 is accepted, whereas if tcount> 

ttable, then H0 is rejected. 

 

III. RESULTS AND DISCUSSION 

           Results of research on “The Influence of "Bakiak Beregu" 

Traditional Game To The Social-Emotional And Gross Motor 

Ability Children Age 5-6 Years In Kindergarten", the results of 

this study are fully described as follows: 

 

A. The Effect of Traditional "Bakiak beregu" Games on Social 

Capabilities of Children 5-6 Years 

           In this study there are two groups namely the experimental 

and control groups, in both groups have the same characteristics 

both in terms of age and the same class / group. 

           The experimental group is a group that is given treatment 

(treatment) traditional game "bakiak beregu" as much as 8 times 

during the research process of the traditional game "bakiak 

beregu" as a treatment action given by the experimental group to 

be investigated during the research process. The duration of the 

game in one day is 2 hours for the entire experimental group from 

the initial activity to the closing activity, while the control group 

(follows the learning according to the schedule set by the teacher). 

The game steps carried out at the time of the study were described 

as follows: 

           1) Initial activity (30 minutes) begins with the child making 

a large circle (crycle time) while holding hands. 

           2) Praying activities before playing and learning 

           3) The teacher submits the material and rules of playing the 

traditional game "bakiak beregu”. 

           4) Core activities (60 minutes) which include the teacher 

demonstrating the procedures for playing the traditional "bakiak 

beregu" game from beginning to end, the teacher chooses 3 

children to be volunteers in the group game while the other 

children as spectators, 

           5) Children stand in their respective groups by forming a 

vertical row, after that the game starts according to the rules of the 

game that have been agreed upon together. 

 

           This study uses the traditional "bakiak beregu" game 

designed for children aged 5-6 years to improve children's social-

emotional abilities. Activities that can develop children's social-

emotional abilities can be seen in the results of this study: (1) 

children are able to play with peers, (2) children can find out their 

friends' feelings and respond appropriately, (3) show 

sportsmanship, share with others, (4) understand the rules of the 

game when playing, and (5) are cooperative with friends. 

           Children are part of social creatures, social attitudes that 

often arise in early childhood in the presence of friends with peers 

who are comfortable for children. but it is not enough to just 
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introduce and stimulate the social-emotional abilities of children 

from friends alone, the traditional game “bakiak beregu” can 

stimulate aspects of children's social-emotional abilities optimally 

through various activities as varied as children do when playing 

traditional games "bakiak beregu".  These activities include 

training sportsmanship through shaking hands before playing, 

orderly in line, following the rules of the game and giving rewards 

for completing. Once the importance of aspects of the child's 

social-emotional ability to be stimulated early on. Social-

emotional attitude is very important to connect with others, which 

requires socialization in terms of behavior. 

           In this study, the importance of making social emotional 

development programs for children from an early age is structured 

through a variety of traditional games, one alternative is the 

traditional game "bakiak beregu". Children are facilitated with fun 

games. Opportunities to play with others can be contained and can 

optimally stimulate social-emotional attitudes that have not yet 

emerged through the traditional game of "bakiak beregu". 

           In this study, it was found that children who play by getting 

treatment from traditional "bakiak beregu" games will be better 

than children who play without treatment. This can be proven from 

the results of the research in the SPSS output table, it is known that 

the Fcount value is 835,373 because the Fcount value is 835,373> 

Ftable 4,279, it can be concluded that the hypothesis is accepted 

meaning that the traditional game of “bakiak beregu” (X) affects 

social-emotional ability (Y1 ). 

           Based on these results, that the traditional game of “bakiak 

beregu” can develop aspects of children's social-emotional 

abilities. early on, especially in activities. Activities carried out by 

children in traditional "bakiak beregu" games, which specialize in; 

(1) cooperative attitude with friends, (2) understanding the rules 

of the game and (3) showing sportsmanship in carrying out the 

traditional "bakiak beregu" game, through play that is fun and 

meaningful for children can optimize all aspects of the social-

emotional abilities that exist in each child. 

B. Effects of Traditional "Bakiak beregu" games on Rough 

Motor Abilitys of Children 5-6 Years 

           The traditional game of "bakiak beregu" influences the 

gross motor abilitys of children aged 5-6 years at Kindergarten, in 

this study there are two groups namely the experimental and 

control groups that have the same characteristics both in age and 

in groups / classes. This is proven based on the SPSS output table, 

it is known that the Fcount value is 48,363 because the Fcount value 

is 48,363> Ftable 4,279, so it can be concluded that the hypothesis 

is accepted meaning that the traditional game of "bakiak beregu" 

(X) affects the gross motor ability (Y2). 

           A child's gross motor abilitys are body movements that use 

large muscles or most of the muscles in the body and all parts of 

the body. 

           The gross motor in this study is devoted to; (1) coordinating 

body movements to train flexibility, (2) balance and agility, (3) 

skilled at changing the position of the body when walking using 

“bakiak” together with friends and (4) coordinating eye-foot-hand 

movements - head when carrying out the game activities "bakiak 

beregu". 

           This game is played outside the classroom (out door 

learning) because playing outdoors can motivate children to be 

more active, energetic, and physically and psychologically 

healthy. Outdoor games will encourage children to be healthy and 

influential in developing children's behavior patterns for life. 

           This research is one alternative to develop gross motor 

abilitys of children aged 5-6 years. Children are facilitated with 

fun games. Play opportunities to move freely, actively and 

energetically as the main activity of children. 

           So that the child's gross motor abilitys are increasingly 

optimal because the child will explore all members of the body 

through play that is fun. Children gain experience in developing 

gross motor abilitys. 

           Based on the description above it can be concluded that 

through the traditional game activities of "bakiak beregu", 

children are increasingly active in developing gross motor abilitys 

and provide opportunities to be able to play with the traditional 

game of "bakiak beregu" in a fun way. Because playing fun can 

optimize all aspects of child development. 

           Besides playing directly affects all aspects of child 

development and children learn about themselves, others, and their 

environment. 

 

IV. CLOSING 

A. Conclusions 

           Based on the results of research on “The Influence Of 

"Bakiak Beregu" Traditional Game To The Social-Emotional And 

Gross Motor Ability Children Age 5-6 Years In Kindergarten", it 

can be concluded and suggestions from the results of this study are 

as follows: 

           1. Traditional "Bakiak beregu" games significantly 

influence the social-emotional abilities of children aged 5-6 years. 

This is evidenced by the existence of a significant difference 

between the social-emotional abilities of children from the 

experimental and control groups, namely the social-emotional 

abilities of the experimental group are better than the control 

group. 

           2. Traditional "Bakiak beregu" games significantly 

influence the gross motor abilitys of children aged 5-6 years. This 

is evidenced by the existence of a significant difference in the 

gross motor abilities of children from the experimental and control 

groups, namely the gross motor abilities of the experimental group 

better than the control group, it can be concluded that there is a 

significant difference in the post-test scores between the 

experimental and control groups 

 

B. Suggestions 

           Based on the conclusions from the results of the study with 

the title ‘‘The Influence Of "Bakiak Beregu" Traditional Game To 

The Social-Emotional And Motoric Motor Ability Children Age 

5-6 Years In Kindergarten", then the following suggestions can be 

made: 

           Proving the traditional game "bakiak beregu" as an 

alternative to traditional games to develop aspects of social-

emotional and gross motor abilitys of children aged 5-6 years, then 

this activity can be programmed even more varied. 

           So that the child does not get bored and will certainly have 

an impact the child likes to go to kindergarten. Teachers can 

combine more challenging activities to stimulate other aspects 

needed in children aged 5-6 years from an early age. 
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Abstract 

Developing countries especially those in Africa, such as Kenya, are facing the challenge of a growing middle class resulting in greater 

demand for housing facilities. Alternative and affordable building materials are being sought after. The usage of partial replacement 

of coarse aggregate using expanded polystyrene (EPS) beads in concrete to produce lightweight concrete gives prospective solution to 

the construction industry.Therefore, there is need to understand how the concrete replaced with EPS beads behaves and whether it 

meets the stipulated standards. 

This paper assesses the suitability of using EPS beads as an alternative replacement material for coarse aggregates and its effect on: 

the compressive and tensile strength, water absorption rate, workability and density of the resulting concrete. The replacement of 

coarse aggregates by EPS beads was done in the ratios of 0%, 1%, 3% and 6% by weight. 

The workability increases with the increase in the amount of EPS up with 6% replacement giving the highest slump value. Density 

reduced with the increase in the amount of EPS beads added to the mix with 6% having the lowest density of 1398kg/m3 compared to 

a value of 2547kg/m3 for the control sample. The water absorption rate increased with the increase in the amount of EPS with 6% 

replacement having a value of 4.18% compared to 1.40% for the control sample. The compressive strength reduced with increase in 

EPS but increased per each replacement as the curing period increased. The tensile splitting strength reduced with increase of EPS. 

The usage of EPS beads as a potential partial replacement material for coarse aggregates was therefore found to be suitable for 

structural concrete at 15 replacement and masonry blocks for replacement percentage up to 3%. 

Key Words: EPS, Density, Workability, Compressive strength, Tensile splitting strength, Water absorption. 

1. Introduction 

The demand for decent and affordable housing in Kenya, in line with the realization of the Sustainable Development Goals and Big 

Four Agenda, is increasing at an expedited rate due to the increase in population growth. This has resulted in increased infrastructural 

developments to meet the already existing deficit and meet the demands of population pressure. Demand for affordable construction 

materials is thus increasing day by day prompting the need for alternative building materials to reduce the cost of construction, and 

mitigate the rate of extraction and consumption of constituents of concrete. 

Conventional concrete is made up of cement, aggregates, sand mixed with water. With the increased rates of population growth 

resulting in an increased rate in infrastructural development, there is also inflation for the need of these dry materials which results in 

increased quarrying and excavation activities. There, therefore, is the need to look for substitute sustainable supplementary materials 

to replace, either partially or fully, these materials to help in conserving of the environment. 

EPS is a lightweight material, with a composition of 98% air and 2% polystyrene, which is manufactured from pre-expanded 

polystyrene beads being expanded using steam and then cooled. EPS flows when heated over 100o Celsius and becomes hard again 
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when cooled (Dow chemical company 2014). EPS beads are used for packaging of goods for easy handling and transportation. With 

the technological advancements, it is now used to form panels welded with reinforcement bars and shotcrete to form walls, slabs, 

partitions and stairs. Since, EPS is lightweight, non-biodegradable, hydrophobic and chemically inert in nature with good thermal and 

sound insulation, Fulton’s Concrete Technology (1994) and Neville (1981), it can be used as a low-cost replacement of the coarse 

aggregates to produce light weight concrete and reduce the amount that ends up in landfills thus conserving the environment. 

Light weight concrete is concrete of lighter weight than the conventional concrete. The density of light weight concrete typically 

ranges between 1440 and 1840 kg/m3, where as these values vary between 2240 and 2400 kg/m3 for normal weight concrete, (M. 

Uppiliyappani et al 2016). Using lightweight concrete has numerous advantages such as: lighter loads during consruction, reduced 

structural self-weight of the structure due to the reduced density which in turn reduces the section sizes of the members used: 

columns, beams and foundations and therefore results in reduced costs of construction and superior sound and thermal insulating 

properties. They can be incorporated in mortar or cement paste to produce low density concretes required for building applications 

like cladding panels and load-bearing concrete blocks and construction of floating marine structures, (K.Miled et al) 

This paper therefore seeks to check the suitability of EPS beads as potential partial replacement material for coarse aggregates in 

production of lightweight concrete by testing the workability, compressive strength, tensile strength, water absorption rate and density 

of the sample specimen against a control sample. 

2. Materials and Methods 

The Expanded Polystyrene beads were obtained from National Housing Corporation (NHC) factory in Mlolongo.  

Various replacements of coarse aggregates with EPS beads were done and the resulting concrete tested in its plastic and hardened 

state. In its plastic state, the workability was tested using the slump and compaction factor test while the mechanical properties of the 

hardened concrete tested after 7 and 28 days of curing. 

The Mix Design 

All mixes in this study were done in accordance with the merican Concrete Institute, ACI 211.2-98. The following mix was obtained 

and used for the various EPS replacements. 

Table 1: Mix Proportions 

Description Coarse aggregates 

(kgs) 

Fine aggregates 

(kgs) 

Cement (kg) Water (kg) EPS beads 

(g) 

14-20mm 6-10mm 

Control mix 

 

18.75 

 

13.75 15 10.25 4.5 0 

1% EPS 

 

18.75 13.6 15 10.25 4.5 137.5 

3% EPS 

 

18.75 13.3 15 10.25 4.5 412.5 

6% EPS 

 

18.75 12.9 15 10.25 4.5 825 
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Slump Test  

The slump test was done in accordance with BS 1881: Part 102: 1983.  

Compaction Factor Test  

The compaction factor test was done in accordance with BS 1881: Part 103:1993. 

 

Compressive test  

Compressive strength was done in accordance with BS1881-116:1983 on cubes measuring 150mm by 150mm by 150mm after 7 and 

28 days of curing.  

 

Tensile strength of concrete (Cylinder splitting)  

The tensile splitting strength test was done in line with the specifications of BS 1881-117:1983. The concrete cylinders were tested 

after 28 days of curing.  

 

Water Absorption Test  

For this test, 150mm Х 150mm Х 150mm cubes were cast and cured for 28 days. The cubes were then removed from the curing tank, 

left to drain the excess surface water and weighed and this notedc as the dry weight. The cubes were then immersed in water for 24 

hours. Cubes were removed, patted dry with a cloth and weighed for the wet weight. Water absorption is expressed as the percentage 

increase in weight as shown below;  

 

Percent Water Absorption = 
𝑤𝑒𝑡 𝑤𝑒𝑖𝑔ℎ𝑡−𝑑𝑟𝑦 𝑤𝑒𝑖𝑔ℎ𝑡

𝑑𝑟𝑦 𝑤𝑒𝑖𝑔ℎ𝑡
𝑥 100 

 

Density Test  

The density of the hardened concrete specimen was done in accordance with BS 1881: Part 114:1983. 
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3. Results and Discussion 

Properties of plastic concrete 

Fresh Concrete Mixes 

During the compaction of the concrete mixes containing EPS beads, segregation and bleeding was observed. EPS being a lighter 

material, density of 6.86kg/m3, as compared to the constituents rose to the surface of the mix as vibration prolonged. This was 

minimised by use of a tamping rod prior to placing the cubes on the vibration machine to reduce the time of vibration. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

From the Figure 1 above, the slump increased with an increase in the percentage of EPS introduced into the mix with the 6% 

replacement having the highest slump. From these observations, it implies that workability of concrete mix increased on addition of 

polystyrene. This can be attributed to the smooth and round surface of the EPS beads which in turn acted as ball bearings making it 

easier for them to move around in the mix easily. The increase in workability however does not mean increase in strength as the EPS 

has low specific gravity as compared to coarse aggregates but it implies that the mix is easy to place. 

Slump test results 

 

Figure 1: Slump vs % EPS replacement 
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Compaction factor results 

 

Figure 2: Compaction factor against %EPS 

 

 

Workability of concrete is important in achieving maximum compaction. The higher the workability which is signified by higher 

slump values, the higher the compaction and thus maximum density. From Figure 2 above, it was observed that the compaction factor 

increased with each increase in percentage EPS beads until 3% replacement. After 3%, additional EPS beads had no impact on the 

compaction factor as the mix had already attained maximum compaction. With the increased percentages of EPS added to the mix, 

there was observed to have increased workability and thus as the percentages increased so did the compaction factor. Compaction 

factors tending towards 1 imply that the concrete is tending towards self compaction and that there is elimination of voids from the 

mix thus high densities and strengths. The increase in compaction factors with increase in EPS reiterates the fact that there is 

increased workability. 

Properties of hardened concrete 
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Compressive strength test results 

 

Figure 3: Strength against %EPS  

 

From Figure 3, the strength is seen to be reducing with the increase in the percentage of EPS in both the 7 day and 28-day specimen. 

This is attributed to the fact that EPS beads have a low specific gravity (0.011) as compared to that of coarse aggregates (2.49) they 

are partially replacing thus reducing the strength. Increase in the amount of the beads also increased the voids in the mix due to their 

rounded surfaces which as compared to coarse aggregates are angular and thus offer more interlocking. The reduced interlocking 

reduced the strength. 

There is also increased strength between the 7-day and 28-day specimen. This is due to the increased curing period and thus more 

time for the hydration process to take place and result in more Calcium Silicate Hydrate (CSH) gel being formed thus increasing the 

bond between the aggregates which in turn results in increased strength. At 7 day, it is estimated that the specimen will have achieved 

approximately 65% of the design strength. 

The strength, as shown in Figure 3, above reduced by 38.34%, 74.3% and 93.56% for the partial replacement of 1%, 3% and 6% 

respectively for the 28-day strength test compared to the control specimen. 

It was noted that upon loading of the specimens partially replaced with EPS, they underwent reduction in height and had a 

compressibility attribute to them as opposed to the control sample which cracked and spalled suddenly upon reaching the failure load. 

This is because the EPS beads are 98% air and thus, they result in compressibility of the concrete. The different variations in 

compressive strength imply that the concrete can be used to make special concrete blocks such as sound and thermal insulation blocks 

for percentages resulting in compressive strength above 5N/mm2 according to BS 5628: Part 1:1992. 

Failure Modes 

As an axial load was applied to a specimen containing EPS beads, the observed failure was gradual as compared to the quasi-brittle 

failure of the control sample. For the control sample, visible cracks were observed as the sample continued to be loaded leading to 

failure point. For the EPScrete, the cracks observed were less wide and finer as shown in Plate 2. With continued loading, the sample 

was seen to bulge out  and reduce in height as shown by Plate 1 and Plate 4 respectively, due to the compressible nature of the EPS 

caused by expulsion of air from the beads and due to its low elastic modulus. This implies that increased loading of EPScrete for long 
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durations would result in huge and permanent deformations of members; plastic deformation and thus aesthetically unappealing. The 

deformations increased with increase in percentage of EPS with 6% having the highest strain. 

 
Plate 1: Bulging of EPScrete upon loading 

 
Plate 2: Fine cracks indicating failure 

 
Plate 3: Split cylinder 

 
Plate 4: Height difference between control and 

EPScrete specimen 
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Plastic Deformation 

As observed from Plate 4 above, there is shrinkage that occurred in the EPScrete thus the height difference. This is because EPScrete 

undergoes plastic deformation as compared to conventional concrete’s quasi-brittle failure. The presence of EPS in the mix implies 

presence of voids filled with air, due to their poor interlocking capacity. EPS beads being 98% air makes it have a high degree of 

compressibility and low elastic modulus. As loading continued, the air was expelled from the mix resulting in height and therefore 

volume changes. Under prolonged loading, EPScrete will undergo huge and visible deflections as opposed to conventional concrete as 

evidenced by the strain of the 6% replacement EPScrete at 0.067 as compared to the ultimate strain of concrete of 0.0035. 

𝑠𝑡𝑟𝑎𝑖𝑛 𝑜𝑓 𝐸𝑃𝑆𝑐𝑟𝑒𝑡𝑒 =
10

150
= 0.067 

  

150mm

150mm

150mm

140mm
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Split tensile strength test 

 

 

Figure 4: Tensile graph 

 

The tensile strength as observed reduced with increase in the percentage of EPS beads. The reduction was in the order of 20.5%, 

70.6% and 91.9% for the partial replacement of 1%, 3% and 6% respectively compared to the control mix. The reduction in tensile 

strength is due to the reduction in stress area and in density due to the introduction of EPS beads results in reduction in tensile 

strength. The EPS have a rounded smooth surface thus less surface area to volume ratio leading to reduced bonding between the 

aggregates and the cement paste thus resulting in lower bonding strength. The control specimen as observed has the hughest flexural 

strength due to the angular and rough nature of the aggregates thus more interlocking and more strength. Aggregates occupy 60-75% 

of the concrete mix and the strength of aggregates has a direct impact on the strength of the resulting concrete, Ezeldin & Aiten 

(1991). Increase in coarse aggregate content results in increase in strength due to the reduction in voids, Ruiz (1966).  This type of 

concrete can therefore be used for wall partitions and cladding. 
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Density Results 

 

 

Figure 5: Density graph 

 

As observed from Figure 5 above, there is a decrease in the density of the concrete with increase in percentage of EPS beads in the 

mix. This is because of the low specific gravity of the EPS beads, as compared to that of the coarse aggregates. As compared to the 

control mix, the voids introduced with the increase in the percentage of EPS are high which also reduces the density of the concrete. 

There are similarities in the densities obtained between the 7 day and 28 day density results due to that fact that the same batched 

concrete was used to cast the cubes for both the 7-day and 28-day specimen. The discrepancies and inconsistencies observed in the 

density values obtained 7 and 28 days are due to errors in mixing and compaction. 
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Water Absorption test results 

 

 

Figure 6: Water absorption graph 

 

From Figure 6 above, the water absorption is observed to increase with an increase in the percentage of EPS beads introduced. The 

control mix has the least water absorption while 6% replacement has the highest. This is attributed to the increased porosity as the 

volume of EPS beads increases. Increase in EPS beads results in increase in voids in the mix which causes the reduction in density. 

The rounde shape of the EPS beads result in poor packing capacity of the concrete thus increased number of pores in the resulting 

concrete. This type of concrete can be used for lining drainage structures due to high porosity nature and help in controlling of 

stormwater thus mitigating flooding. 

 

4. Conclusion 

The objectives of the research project were achieved and these conclusions can be drawn from the tests carried out; 

The partial replacement of coarse aggregates with EPS beads resulted in: 

 Increased in workability with increase in the volume of EPS beads as the slump increased with each percentage increase, 

 The compaction factor increased with increase in EPS volume thus reiterating that there is increased workability with 

increase in volume, 

 Decreased density with increase in volume of EPS due to the low specific gravity of EPS, 

 Density decrease implies reduced dead loads thus cost-effective construction, 

 Strength decreases with the increase in workability of the concrete; increase in the volume of EPS in the mix, 

 The EPScrete thus can be used for both structural and non-structural applicationse.g. wall panels, wall partitions etc. and thus 

the disposal of the EPS beads is handled, 

 Suitability of EPS beads being used for load bearing structures, for 1% replacement, (16N/mm2) and special and non-load 

bearing blocks for 3% and 6% replacement, (7N/mm2 and 2N/mm2) respectively. 
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5. Recommendations 

 The resulting concrete is suitable for use in the production of lightweight concrete blocks with a strength range of 2N/mm2 to 

16N/mm2, which can be used for non-structural construction of low rise residential buildings, special blocks and non load-

bearing structures such as wall partitions and as cladding. 

 Due to the high porosity of the concrete, it can be used in production of porous concrete for use in lining of drainage 

structures to control stormwater and runoff. 

 The resulting concrete has a high degree of workability and flowability with increase in EPS content, therefore it can be used 

in production of self compacting lightweight concrete. 
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Abstract- Bank plays a crucial role in the development of Indian 

economy. A sound and an efficient banking system in developing 

countries provide the necessary financial inputs to the economy. 

Banking industry is one of the integral parts of the financial 

system. Commercial banks form a eminent part of the country’s 

Financial System. Commercial Banks are profit making financial 

institutions which accept deposits from general public and 

provides loan to individuals like household, entrepreneurs, 

businessmen etc. The prime objective of commercial banks is to 

earn profit in the form of interest, commission etc. Reserve Bank 

of India is the statutory body which regulates the operations of the 

commercial banks. Performance of banking sector is an effective 

measure to check the performance of any economy. Public sector 

banks are the prime-movers and leaders in achieving the social 

objectives of our economy. This study focused on the profitability 

of public sector banks in India and attempted to found which bank 

is performing better in terms of profitability. The study is totally 

based on the secondary data. The study found that the average 

amount of net profit is observed in case of SBI and lowest is 

observed in Andhra Bank. Negative mean is also observed in 

many of the banks.  And it is also found that the highest variation 

is in SBI and lowest for Indian Bank. Compared to all the other 

public sector banks SBI is performing better in terms of 

profitability.   

 

Index Terms- Growth, Public sector Banks, Profitability, Mean, 

Standard deviation 

 

I. INTRODUCTION 

ank plays a crucial role in the development of Indian 

economy. A sound and an efficient banking system in 

developing countries provide the necessary financial inputs to the 

economy. The Indian banking industry has gone through various 

phases and progress over the past decades - Nationalization, 

Reforms, Deregulation, Consolidation, Technology Up-gradation 

and Digitalization. After the nationalization of commercial banks, 

the public sector banks continued to dominate the banking 

scenario for nearly two decades. Since then, the entire banking 

sector has undergone massive transformation. Particularly, the 

nineties there are many radical changes in the banking industry 

due to economic and financial liberalization with the entry of 

private and foreign banks into the industry. The new entrants in 

the banking industry dominated the entire banking system in the 

country with their performance exceeding that of the government 

banks. In India, although there is too much stress on the social 

responsibility of banks, the significance of banks’ profitability 

cannot be ignored. Financial viability of banks is important not 

only for retaining public confidence but also for long-run 

sustainability of firms and for enabling firms to discharge their 

duties towards fulfilling the social objective of the nation.   

 

II. BANKING 

         According to Section 5(1) (b), “Banking means accepting for 

the purpose of lending or investment of deposits of money from 

the public, repayable on demand or otherwise and withdrawal by 

cheque, draft, order or otherwise.”  

         According to Crowther, a bank is defined as “one that 

collects money from those who have to spare or who are saving it 

out of their income and lends the money so collected to those who 

require it.” 

          A bank is a financial institution which mobilizes savings 

from the people as deposits and provides loans. The banking 

system of a country plays a vital role in the economic development 

of any country. In the Indian banking structure central bank in the 

name of the Reserve Bank of India regulates, directs and controls 

the banking institutions. Reserve Bank of India is the Central Bank 

of our country which was established on 1st April 1935 under the 

RBI Act of 1934. It holds the top position in the banking structure. 

RBI executes various developmental and promotional functions.  

Indian Banks are classified into commercial banks and Co-

operative banks. Commercial banks comprise: (1) Schedule 

Commercial Banks (SCBs) and non-scheduled commercial banks. 

SCBs are further classified into private, public, foreign banks and 

Regional Rural Banks (RRBs); and (2) Co-operative banks which 

include urban and rural Co-operative banks. 

 

         Scheduled and Non-Scheduled Banks: The scheduled 

banks are those banks which are enshrined in the second schedule 

of the RBI Act, 1934. The scheduled banks have a paid-up capital 

and reserves of gross value of not less than Rs. 5 lakhs, they have 

to persuade the RBI that their affairs are carried out in the interest 

of their depositors. 

         All commercial banks including Indian and foreign, regional 

rural banks, and state cooperative banks are scheduled banks. 

Non- scheduled banks are those banks which are not included in 

the second schedule of the RBI Act, 1934.  

         Commercial Banks: Commercial bank is a financial 

institution that accepts deposits, provides loans and offer related 

B 
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services to various like accepting deposits and lending loans and 

advances to general customers and business man. These 

institutions run to earn profit. They meet the financial 

requirements of industries and various sectors like agriculture, 

rural development, etc. It is a profit making institution owned by 

government or private or of both. Commercial banks include 

public sector, private sector, foreign banks and regional rural 

banks: 

         Public Sector Banks: Public Sector Banks are the financial 

institutions in which the majority stake is with the central 

government, which should be more than 50% in our country. In 

the month of August, 2019 the Finance Minister of India MS. 

Nirmala Sitharaman announced to merge 10 Public Sector Banks 

into four entities. The basic login behind this merger is to increase 

the global competitiveness of the Indian banks. Now the number 

of Public Sector Banks reduced to 12 from 27 in 2019 in India.  

         Private Sector Banks: The private-sector banks are those 

banks where greater portion of stake or equity are held by 

the private shareholders and not by government. At present there 

are 22 private sector banks in India. 

         Foreign Banks: A foreign bank is a financial institution runs 

with the obligation of following the regulations of both its home 

and its host countries. These banks have loan limits are based on 

the capital of the parent bank, thus allowing foreign banks to 

provide more loans than other subsidiary banks. Foreign banks are 

those banks which have their head offices abroad. For example, 

CITI bank, HSBC, Standard Chartered etc. are foreign banks in 

India.     

            

 
Fig: Structure of Indian Banking System 

 

         Regional Rural Bank (RRB): Regional Rural Banks 

(RRBs) established on October 2, 1975 in India. These banks 

provide credit to the weaker sections of the rural areas, particularly 

the small and marginal farmers, agricultural labourer, and small 

entrepreneurs. At present there are 45 RRBs in the country. 

NABARD holds the top position in the agricultural and rural 

development. 

         Co-operative Bank: Co-operative bank was established 

under the co-operative credit societies act, 1904. These banks are 

organized and managed on the principal of co-operation and 

mutual help. The objective of co-operative banks is to provide 

rural credit. The cooperative banks in India play a vital role even 

today in rural co-operative financing.  

         Local Area Banks: Local Area Banks (LABs) are small 

private banks, established as low cost structures which would 

render efficient and competitive financial intermediation services 

in a limited area of operation, i.e., primarily in rural and semi-

urban areas, comprising three contiguous districts. 

         Small finance banks: Small finance banks are a type 

of niche banks in India. Banks with a small finance bank license 

can provide basic banking service of acceptance 

of deposits and lending. The aim behind these to provide financial 

inclusion to sections of the economy not being served by other 

banks, such as small business units, small and marginal farmers, 

micro and small industries and unorganised sector entities. 

 

III.  REVIEW OF LITERATURE 

         Dr.Sirisha and Dr. P.Malyadri (2018) attempted to 

examine the performance of the public sector, private sector and 

foreign banks in their paper entitled “A study on financial 

performance of scheduled commercial banks”. In this study the 

researcher compared the financial performance of the banks on the 

basis of different types of ratios. The study concluded that the 

private sector banks are performing well than the other bank 

groups. They are also financially sound when compared to other 

groups.   
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         Dr.Shradha H.Budhedeo (2018) made an attempt to study 

the performance of commercial banks in the article titled 

“Performance analysis of commercial bank groups in India”. In 

the present study the author examined the performance of 

commercial banks based on the parameters- productivity, 

profitability and liquidity. Different ratios were calculated for 

measuring the performance. The study found that the foreign 

banks are leading the industry based on productivity. In case of 

profitability, private sector as well as the foreign banks showed 

outstanding performance. Foreign banks are maintaining high 

proportion of liquid assets to total assets and to total deposits.   

         Ravi kumar Jain, Bhimaraya Metri and K.P.Venugopala 

Rao (2019) examined the effects of factors influencing the 

performance of commercial banks in their study “Determinants of 

profitability of Indian commercial banks”. In this study the data is 

collectes during 2010-2016. The factors considered in this study 

are bank specific factors and macroeconomic factors. Factors 

which include bank specific factors are Return on Equity, Capital 

Adequacy, Asset quality, Management Efficiency, Earnings 

quality and Liquidity. Under macroeconomic factors Gross 

Domestic product, Industrial Production and inflation are 

considered. The results of this study suggested that the private 

sector banks performed better than the public sector banks in case 

of bank specific factors like NPAs, profit per employee, operating 

profit to total assets and capital adequacy ratio remained 

insignificant. The macro economic factors like GDP, IIP and WP 

were significant in explaining the profitability of commercial 

banks in India. 

 

IV. RESEARCH METHODOLOGY 

Objectives of the study:  

 To find out the profitability performance of public sector 

banks in India.  

 To analyze the growth of public sector banks in India. 

Period of the study: The study covered a period of 10 years i.e 

from 2009-10 to 2018-19. 

Methodology of the study: The study is totally based on 

secondary data. The data were collected from secondary sources- 

website of Reserve Bank of India and finance journals etc. In this 

study the profitability position of different public sector banks are 

analyzed by considering net profit. The tools used for this study 

are Mean and Standard Deviation.   

 

V.  ANALYSIS OF THE STUDY 

         The net profit of all the public sector banks are collected in 

this study and the growth of these banks were analyzed with the 

help of statistical tools like mean and standard deviation. 

 

 

Table-1 Net profit of Public Sector Banks in India 

 

 NET PROFIT (Rs.cores) 

NAME OF THE 

BANK 

2009-

2010 

2010-

2011 

2011-

2012 

2012-

2013 

2013-

2014 

2014-

2015 

2015-

2016 

2016-

2017 

2017-

2018 

2018-

2019 

SBI 9,166 2,651 11,707 14,105 10,891 13,102 11589.36 -1382.68 -6547.45 862.23 

ALLAHABAD 

BANK 
1,206.30 1,423.10 1,866.80 1,185.20 1,172 621 -743.31 -313.52 -4674.37 -8333.96 

ANDHRA BANK 1,045.80 1,267.10 1,344.70 1,289.10 435.6 638 539.84 174.33 -3412.53 -2786.13 

BANK OF BARODA 3,058.30 4,241.70 5,007.00 4,480.70 4,541.10 3,398 -5359.54 1383.14 -2431.81 433.52 

BANK OF INDIA 1,741.10 2,488.70 2,677.50 2,749.30 2,729.30 1,708.90 -6089.21 -1558.31 -6043.71 -5546.9 

BANK OF 

MAHARASHTRA 
440 330.4 430.8 7,595 386 450.7 100.68 -1372.51 -1145.65 -4783.88 

CANARA BANK 3,021.40 4,025.90 3,282.70 2,872.10 2,438.20 2,702.60 -2812.82 1121.92 -4222.24 347.02 

CENTRAL BANK 

OF INDIA 
1,058.20 1,252.40 533 1,015.00 -1262.8 606.4 -1418.19 -2439.1 -5104.9 -5641.48 

CORPORATION 

BANK 
1,170.30 1,413.30 1,506.00 1,434.70 561.7 584 -506.48 561.21 -4053.94 -6332.98 

DENA BANK 511.3 611.6 803.1 810.4 551.7 265.5 -935.32 -863.62 -1923.15 -6338.68 

INDIAN BANK 1,555.00 1,714.10 1,747.00 1,581.10 1,158.90 1,005.20 711.38 1405.68 1258.99 321.95 

INDIAN 

OVERSEAS BANK 
707 10,725 1,050.10 567.2 601.7 -454.3 -2897.33 -3416.74 -6299.49 -3737.88 

ORIENTAL BANK 

OF COMMERCE 
1,134.70 1,502.90 1,141.60 1,327.90 1,139.40 497.1 156.08 -1094.07 -5871.74 54.99 

PUNJAB & SIND 

BANK 
5,088 526.20 451.3 339.2 300.6 121.3 335.97 201.08 -743.8 -543.48 
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PUNJAB 

NATIONAL BANK 
3,905.40 4,433.50 4,884.20 4,747.70 3,342.60 3,061.60 -3974.4 1324.8 -12282.8 -9975.49 

SYNDICATE BANK 8,133 1,047.90 1.313.4 2,004.40 1,711.50 1,522.90 -1643.49 358.95 -3222.84 -2588.29 

UCO BANK 1,012.20 906.5 1,108.70 6,182 1,510.50 1,137.80 -2799.26 -1850.67 -4436.37 -4321.08 

UNION BANK OF 

INDIA 
2,074.90 2,081.90 1,787.10 2,158 1,696.20 1,781.60 1351.6 555.21 -5247.37 -2947.45 

UNITED BANK OF 

INDIA 
322.4 524 632.5 3,919 -1,213.40 256 -281.96 219.51 -1454.45 -2315.93 

VIJAYA BANK 507.3 523.8 581 586 415.9 439.4 381.8 750.49 727.02 -2434.11 

Table-1 shows the net profit of all the public sector banks and table-2 is the analysis of net profit of all the public sector banks with the 

help of statistical tools.  

 

Table-2 Mean and Standard Deviation of Net profit of Public Sector Banks in India 

 

NAME OF THE BANK 
MEAN (Rs. 

Crores) 

STANDARD 

DEVIATION 

(Rs. Crores) 

SBI 6614 7146.62 

ALLAHABAD BANK -654 3295.47 

ANDHRA BANK 54 1714.89 

BANK OF BARODA  1875 3435.71 

BANK OF INDIA -514 3922.56 

BANK OF MAHARASHTRA 243 3055.51 

CANARA BANK  1278 2756.9 

CENTRAL BANK OF INDIA -1140 2556.31 

CORPORATION BANK -366 2669.21 

DENA BANK -651 2200.4 

INDIAN BANK 1246 460.54 

INDIAN OVERSEAS BANK -351 4597.67 

ORIENTAL BANK OF 

COMMERCE -1 2207.56 

PUNJAB & SIND BANK 608 1629.53 

PUNJAB NATIONAL BANK -53 6409.64 

SYNDICATE BANK 814 3362.77 

UCO BANK -155 3235.96 

UNION BANK OF INDIA 529 2540.75 

UNITED BANK OF INDIA 61 1674.81 

VIJAYA BANK 248 950.24 
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Chart.1: Mean of Net profit of Public Sector Banks in India 

 
 

 

Chart.2 Standard Deviation of Net profit of Public Sector Banks in India 

 
 

VI. SUMMARY 

 The average amount of net profit is highest in case of SBI 

i.e. Rs.6614crores and next to SBI Bank of Baroda stood 

second i.e Rs.1875 crores. 

 The lowest average amount of net profit is found in Andhra 

Bank i.e. Rs.54 crores.  

 The negative mean is observed in case of Central Bank of 

India i.e Rs.-1140 crores and next to it Allahabad bank 

showed negative average amount of net profit i.e. Rs.-654 

crores. 

 More deviation is observed in SBI when compared to other 

banks i.e 7146.62 crores and next to that Punjab National 

Bank.  

 Lower variation in net profit is found in Indian Bank i.e 

460.54crores. 

   

VII. CONCLUSION 

         This is concluded from the above analysis the SBI is 

performing better when compared to all the other public sector 

banks in terms of profitability. 
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Old age is the last and the most difficult developmental stage in 

life. The daunting tasks of this stage along with the physical and 

cognitive decline make these senior citizens prone to sadness. 

According to the 2001 census, 6.1% of Indian populations belong 

to this age group and it is estimated that by 2025 this number will 

increase to 12%. The present study was undertaken to assess 

Mental health issues in Geriatric population in selected of villages 

Mahula, Bindhagiri, Malipada and Shyampur in Bhubaneswar 

Odisha. The objectives of the study were to assess the mental 

status, depression, confusion and level of alcoholism among 

geriatric population, to compare the poor mental health, 

depression, confusion and alcoholism between the male and 

female geriatric population, and to find the association between 

poor mental health, depression, confusion and alcoholism with the 

selected demographic variables A descriptive approach with non-

experimental survey research design and purposive sampling was 

used to select 80 geriatric participants aged between 60-90 years. 

The data was collected using MMSE, Geriatric Depression scale, 

Short Michigan Alcoholism Screening Test geriatric Version, 

Confusion Assessment method. The findings revealed that 56% in 

females and 60% in males were having moderate mental health 

whereas suggestive depression was found in 80% of the female 

and 83% in males. Confusion was found in most (58%) of the 

female and majority (86%) males participants. In this survey 30% 

male participant was associated with alcoholism. This study also 

reveals that gender and age are significantly associated with 

depression, confusion and mental status (p = 0.0001).  In this 

survey we found that the geriatric populations were having 

increased frequency of mental health problems. These findings 

have implication in nursing practice and research. 
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Abstract- Introduction: The incidence of preoperative anxiety 

had a high incidence rate, which is largely due to lack of 

knowledge or information obtained, related to the operation to be 

performed. 

          Objective: To determine the level of anxiety of patients 

undergoing elective surgery assessed by Visual Analog Scale for 

Anxiety (VAS-A) 

          Method: This research was an analytic study with cross-

sectional design. The study was conducted at the Adam Malik 

Central Haji General Hospital Medan (RSUP HAM) from October 

to November 2019. The total sample obtained was 72 patients. 

Data collection using the VAS-A instrument. 

          Results: From the results obtained that the mean value of 

VAS-A in 72 patients was 4.14 ± 1.9. The female group had a 

higher mean VAS A value (5.77 ± 1.2) than the male group (3.79 

± 1.8) (p = 0.001). The ASA I group had a higher mean VAS A 

value (5.06 ± 1.9) compared to the ASA II group (3.79 ± 1.8) (p = 

0.733). The general anesthesia group had a higher mean VAS A 

value (5.52 ± 1.69) compared to the male group (3.69 ± 1.4) (p = 

0.001). The orthopedic surgery group had a higher mean VAS A 

value (5.27 ± 1.77) compared to the types of digestive, obstetric 

gynecological and neurosurgery operations which had a VAS A 

value of 4.56 ± 1.24 respectively  4.35 ± 1.57; 1.73 ± 0.79 (p = 

0.001). 

          Conclusion: There is a significant difference in the value of 

VAS-A with gender, type of anesthesia and type of surgery, but 

there is no significant difference between VAS-A and ASA. 

 

Index Terms- Preoperative Anxietas, preoperative visits, VAS-A 

 

I. INTRODUCTION 

urgery is a form of invasive medical treatment that is carried 

out routinely in various health service centers. Based on data 

obtained from the World Health Organization (WHO), number of 

patients with surgery has very significantly increased from year to 

year. Recorded in 2011, there were 140 million patients at all 

hospitals in the world who underwent surgery, while in 2012 this 

number has increased to 148 million people. 

           Elective and emergency surgery are an intense complex 

event, because in addition to the patient experiencing physical 

disorders, psychological problems can also occur. One of 

emotional reaction from the patient is anxiety. Anxiety is a 

condition where patients experience anxiety due to threats or 

unclear causes that are manifested by physiological, emotional and 

cognitive symptoms. A study conducted by Bedaso (2019) found 

that of 402 patients who were scheduled to undergo surgery in 

Ethiopia, they found anxiety in 47% of patients. This number is 

quite high which indicates that anxiety is found in nearly half of 

patients.1 

           High anxiety can have an effect in influencing the 

physiological function of the body which is characterized by an 

increase in blood pressure, pulse rate, respiratory rate, fear, 

nausea/vomiting, anxiety, dizziness, diaphoresis, shaking, hot and 

cold sensation. In very severe conditions, anxiety can result in an 

increase of sympathetic tone to the point that it can affect the 

patient's general condition, such as high blood sugar levels, 

exacerbations of chronic lung disease, or even cord arrhythmias.2 

The consequences of perioperative anxiety mainly occur in cardiac 

events (Cardiac Events) such as acute myocardial infarction, heart 

failure, and pulmonary edema (first 6 months, 1 year), and poor 

quality of life. The impact correlates with high postoperative pain, 

increased analgesic and anesthetic consumption, length of hospital 

stay, adverse effects during induction of anesthesia and patient 

recovery and decreases patient satisfaction with perioperative 

experience.3 

           The Amsterdam Preoperative Anxiety Analog (APAIS) 

conducted by Joaquin Hernandez (2015), provides a simple 

measurement and can be used to measure the level of preoperative 

anxiety in patients who are undergoing cardiac surgery, where in 

this study conducted with 300 patients (25% female and 75% 

male). In addition, 40% of patients had ASA class of III and 60% 

showed an ASA class of IV. In interviews, 94% of patients showed 

preoperative anxiety (VAS-A> 0), with 37% resulting in high level 

anxiety. (VAS-A ≥ 7).4 

           This anxiety is almost always found in preoperative 

patients which is largely due to lack of knowledge or obtained 

information, related to the operation that will be performed. This 

can be caused by a lack of memory, incorrect interpretation of 

information about the operations, or not being familiar with the 

S 
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source of the information. Patient’s confidence will usually be 

slightly reduced if you get additional information from other 

people who have had the same surgery. If with all that concern still 

surrounds, the surgeon and anesthetist can become a source for 

questions/informations.5 An objective measurement of anxiety is 

relatively difficult. Therefore, many researchers try to develop an 

anxiety assessment instrument that can measure patient's anxiety 

level. Various anxiety measurement instruments had successfully 

developed include the Corah's Dental Anxiety Scale (CDAS), 

Spielberger's State Trait Anxiety Inventory (STAI), Beck 

Depression Inventory (BDI) and Visual Analog Scale for Anxiety 

(VAS-A). Of all these instruments, the method of measuring 

anxiety using VAS-A is considered the easiest, simplest and can 

be understood by patients. VAS-A has also been proven to have 

validity and reliability to measure patient anxiety levels so that 

they can be used on a daily basis.6 

 

II. METHODS 

           This study is an analytic study with a cross-sectional design 

carried out at Haji Adam Malik General Hospital Medan. 

Consecutive sampling is a sample selection technique by which all 

subjects who come and meet the selection criteria are included in 

the study until the number of subjects is met. In this study, the 

subjects were all patients who will undergo elective surgery. After 

obtaining approval from the Ethics Committee, Faculty of 

Medicine, University of North Sumatra, based on inclusion criteria 

(age 19-65 years, ASA class 1-2, PHQ9<5) and exclusion criteria 

(patients who have psychiatric abnormalities in the form of 

anxiety disorders before surgery is planned, patients who are not 

cooperative and unable to communicate during preoperative 

visits), 72 research samples were collected. All subjects were 

recorded for their identity. Researchers provide comprehensive 

information regarding the form of anesthesia to be performed, 

prognosis, alternatives and risks of the anesthesia. Researchers as 

an anesthetists measure the patient's anxiety level by using the 

Visual Analog Scale for Anxiety (VAS-A) at the clinic. Then 

anxiety levels’s data before the preoperative visit were statistically 

analyzed.  

 

III. RESULTS 

 This study enrolled by 72 subject who undergo elective 

surgery at RSUP Haji Adam Malik Medan. Its included digestive, 

orthopaedic, obstetric, and neurosurgery under general and 

regional anesthesia. 

  

 

Table 4.1 Sample characteristic 

 

Characteristic Total (n) Percentage (%) 

Sex   

Male 33 45,8 

Female 39 54,2 

Age 45,81±13,8  

ASA   

I 18 25 

II 54 75 

Anaesthesia   

General 46 63,9 

Regional 26 36,1 

Surgery   

Orthopaedic 22 30,5 

Digestive 18 25,0 

Obstetric 17 23,6 

Neurosurgery 15 20,8 

VAS A  4,14±1,9  

 

 From demographic result (Table 4.1), mean subject ages was 45,81 ±13,8 years, which women are the most with 39 subject 

(54,2%), whereas 46 subject (63,9%) doing surgery under general anesthesia. Ini this study, mean VAS-A value was 4,14 ± 1,9. 

 

Table 4.2 Correlation between anxiety level with gender, evaluated with VAS-A score. 

 

Variable 
Jenis kelamin 

P value 
Male Female 

VAS A     

Mean ± SD 3,79±1,8 5,77±1,2 
0,001* 

Median (Min-Maks) 4 (1-8) 5 (4-9) 
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Table 4.3 Correlation between anxiety level with anesthesia procedure. 

 

 

 

 

 

 

 

 Table 4.2, show correlation between anxiety level, graded using VAS-A score, with gender. Female group has mean VAS-A 

score (5,77 ± 1,2) higher than male group (3,79± 1,8) (p=0,001). While, relation between anxiety with anesthesia procedure, show that 

group who undergo general anesthesia had VAS-A score (5,52± 1,69) higher than regional group (3,69±1,4) (p=0,001), shown in Table 

4.3 

 

Table 4.4 Anxiety level with ASA Physical Status 

 

Variable 
ASA 

P value 
I II 

VAS A   

0,733 Mean ± SD 5,06±1,9 4,8 ±1,7 

Median (Min-Max) 5 (1-9) 5 (1-8) 

 

Table 4.5 Correlation between anxiety level with surgical procedure 

 

Variable 
VAS 

Mean±SD 

Orthopaedic 5,27 ±1,77 

Digestive 4,56 ±1,24 

Obstetric and gynecology 4,35 ±1,57 

Neurosurgery 1,73 ± 0,79 

P 0,001* 

 

 There is no significant correlation between anxiety level 

with ASA physical status, P value = 0,733 (Table 4.4). This study 

also found correlation between anxiety level with surgical 

procedure, orthopaedic procedure has VAS-A Score 5,27±1,77 

higher than other procedure (p=0,001), which means statistically 

significant (Table 4.5) 

 

IV. CONCLUSIONS 

From this study, we can conclude that female group has higher 

anxiety level than male group, there a significant difference in 

VAS-A score. Subject who undergo surgical procedure under 

general anesthesia has higher VAS-A score than regional, which 

orthopaedic procedures have higher VAS-A than another 

procedure. There is no significant correlation between anxiety 

level with ASA physical status. 

 

REFERENCES 

[1] Bedaso, Asres and Mohammed Ayalew. 2019. Preoperative anxiety among 
adult patients undergoing elective surgery: a prospective survey at a general 
hospital in Ethiopia. Patient Safety in Surgery. 13 (18): 1-8. 

[2] Matthias, Anne Ethushara. Samarasekera, Dharmabandhu Nandadeva. 2012. 
Preoperative anxiety in surgical patients – experience of a single unit. Acta 
Anesthesiologica Taiwanica. 50. 3 – 6. 

[3] Székely, A., Balog, P., Benkö, E., Breuer, T., Székely, J., Kertai, M.D., 
Horkay, F., Kopp, M.S., Thayer, J.F., 2007. Anxiety Predicts Mortality and 
Morbidity After Coronary Artery and Valve Surgery—A 4-Year Follow-Up 
Study. Psychosom. Med. 69, 625–631. 

[4] Joaquín Hernández-Palazón,  Diego Fuentes-García,  Luis Falcón-Araña. 
Visual Analogue Scale for Anxiety and Amsterdam Preoperative Anxiety 
Scale Provide a Simple and Reliable Measurement of Preoperative Anxiety 
in Patients Undergoing Cardiac Surgery.  Int Cardiovasc Res J.2015;9(1):1-
6. 

[5] Friedman, Bowden & Jones, 2010, Buku Ajar Keperawatan Keluarga 
Riset,Teori & Praktik, edk 5, EGC, Jakarta. 

[6] Facco, E. Stellini, E. Bacci, C. Manani, G. Pavan, C, et al. 2013. Validation 
of visual analog scale for anxiety (VAS-A) in preanesthesia evaluation. 
Edizioni Minerva Medica Anestesiology. 79 (12): 1389 – 1395. 

 

AUTHORS 

First Author – Liani Rizky Hikmayanty, Post graduate of 

Anaesthesiology and Intensive Therapy, Faculty of Medicine, 

Universitas Sumatera Utara, Medan, Indonesia, 

lianirizky@gmail.com. 

Second Author – Qadri Fauzi Tanjung, Anaesthesiology and 

Intensive Therapy, Faculty of Medicine, Universitas Sumatera 

Utara, Medan, Indonesia.  

Third Author – Cut Meliza Zainumi, Anaesthesiology and 

Intensive Therapy, Faculty of Medicine, Universitas Sumatera 

Utara, Medan, Indonesia. 

 

Variable 
Anesthesia  

P value 
General Regional 

VAS A   

0,001* Mean ± SD 5,52 ±1,69 3,69 ±1,4 

Median (Min-Maks) 5 (1-9) 4 (1-5) 

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9851
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 7, Issue 8, August 2017      373 

ISSN 2250-3153   

    www.ijsrp.org 

 

 

 

 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 2, February 2020              374 

ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9852    www.ijsrp.org 

Post Operatif Pain Assessment in Sectio Cesarean 

Patients Using Pain Detect Tools to Assess Post Insision 

Pain and Numeric Rating Scale to Assess Post Neuraxial 

Anesthesia 

Christian Sawato Saro Gulo*, Achsanuddin Hanafie**, Muhammad Arshad** 

 
*Resident of Anaesthesiology and Intensive Therapy, Faculty of Medicine, Universitas Sumatera Utara, Medan, Indonesia 

**Departement of Anaesthesiology and Intensive Therapy, Faculty of Medicine, Universitas Sumatera Utara, Medan, Indonesia 

 

DOI: 10.29322/IJSRP.10.02.2020.p9852 

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9852  

 
Abstract- Background: Cesarean section is highly conducted in 

the world and Indonesia with many indications. The problem that 

still a scourge is the persistent pain in operations that are difficult 

to handle. Many attempts have been made ranging from the 

selection of anesthesia to pain medication. 

           Objective: This study aims to look at pain scales in 

postoperative cesarean section patients using Pain Detect Tools 

and Numeric Rating Scale at the Haji Adam Malik General 

Hospital, Universitas Sumatera Utara Hospital, Pirngadi 

Hospital,,and Hermina Hospital. 

           Method: This research is a descriptive study with Cross 

Sectional design, to assess the scale of pain in postoperative 

cesarean section patients at the Haji Adam Malik Hospital, 

Pirngadi Hospital, University of North Sumatra Hospital, and 

Hermina Hospital in Medan. 

           Results: Based on this study, a total of 107 research 

subjects were found, with the highest level of education being at 

the high school/vocational level, the most ethnic groups coming 

from the Batak tribe, and 2 times previous history of cesarean 

section. research subjects with the most Pain Detect Tools results 

are in the group with moderate results, then followed by mild 

groups, and then followed by heavy groups, research subjects with 

the most Numeric Rating Scale results are in groups with moderate 

pain, then followed by mild pain groups, and then followed by 

severe pain group and subsequently the location of pain that is 

most felt in lumbar pain, followed by incisional pain, and pain in 

both. 

           Conclusion: The most common results were moderate 

Pain Detect Tools, and moderate NRS results, and pain location at 

the lumbar pain 

 

Index Terms- Caesarean Section, Pain Detect Tools, NRS, 

Neuraxial Block Anesthesia 

 

I. INTRODUCTION 

urrently, cesarean section is highly conducted in the world 

and Indonesia with a variety of indications. Caesarean section 

is defined as the birth of a fetus through an incision in the 

abdominal wall (laparotomy) and uterine wall (hysterectomy).1 

From many definitions of cesarean section, it can be concluded 

that cesarean section is a surgical procedure whose aim is to 

remove the fetus by making an incision at the abdominal wall and 

uterine wall. 

           If the pain persists for more than three months, it will fall 

as chronic pain characterized by hyperalgesia or allodynia. 

Hyperalgesia is a very painful sensation that arises only with a 

mild pain stimulus. Allodinia is a sensation of pain that arises even 

though only given the usual stimulus such as palpation.2 Many 

attempts have been made to reduce the appearance of this pain, 

ranging from choosing the type of anesthesia to the selection of 

pain medications. However, the pain rate in cesarean section is still 

highly found. Since 1997 the number of chronic pain was only 3% 

and surprisingly it was increased by 29.3% in 2004.3 

           It is found that 2-10% of cesarean section patients had 

decreased quality of life due to chronic pain after cesarean section. 

So far, the treatment of chronic pain was considered unsatisfactory 

because the therapy is only focused on the symptoms and by 

inhibiting the neurotransmission so that it only results a temporary 

reduction of pain. Not only that, from clinical experience, it also 

often found that pain was occurred at incision area and spinal 

anesthesia injection area in patients who have had a cesarean 

section.4 

           Chronic pain therapy must be based on its pathophysiology; 

not only does it block the transmission of pain, but it also must 

affect the course of the disease. Chronic pain is often caused by 

peripheral or central nerve damage and is often referred as a 

neuropathic condition.4,5 

 

II. METHODS 

           This study is a descriptive study with a cross-sectional 

design carried out at Haji Adam Malik General Hospital, 

Universitas Sumatera Utara Hospital, Pirngadi Hospital,,and 

Hermina Hospital. The subjects of this study were taken by using 

total sampling technique which means the number of samples is 

equal to the total of population. In this study, the subjects were all 

section cesarean patients who would undergo control at the 

obstetric and gynecology polyclinic for one month period. After 

obtaining approval from the Ethics Committee, Faculty of 

C 
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Medicine, University of North Sumatra, based on inclusion criteria 

(age 21-40 years, history of previous cesarean section, ASA 1-2, 

had cesarean section in a minimum period of 4 weeks before 

interview, using neuraxial anesthesia) and exclusion criteria 

(diagnosed as eclampsia, ASA>2, first pregnancy), 107 samples 

were collected. All subjects were recorded for their identity, 

meanwhile pain assessment scores was determined by using Pain 

Detect Tools questionnaire and NRS. Subjects were assessed with 

a score of 0, 1, to 5 in three domains. All scores from each domain 

are then added together. The range of scores i.e 0 for no pain at all, 

1 for no pain, 2 for mild pain, 3 for moderate pain, 4 for strong 

pain, and 5 for very strong pain. Then interpreted as: Mild pain (no 

involvement of neurogenic pain), moderate pain (involvement of 

neurogenic pain is undeniable), and severe pain (there is 

involvement of neurogenic pain). Data of numeric rating scale at 

3 days after neuraxial block anesthesia (before the patient is 

discharged from the hospital) was taken and interpreted as: 0 for 

no pain, 1-3 for mild pain, 4-6 for moderate pain, 7-10 for severe 

pain. Data was taken when patients came to be controlled at the 

clinic after 4 weeks postoperatively or by telephone. Subjects were 

recorded based on the location of pain, namely: incisional pain, 

lumbar pain, or both. All collected data is tabulated and analyzed 

statistically. The characteristics of subjects that consist of identity, 

Pain Detect Tools score, and NRS were statistically analyzed and 

presented in the table. 

 

III. RESULTS 

           This study was attended by 107 subjects who met the 

inclusion criteria. The characteristics of this study were displayed 

based on level of education, ethnicity, and history of previous 

section caesarean. 

 

 

4.1 Demographic Data Table 

 

Characteristic N (%) 

Level Of Education  

Primary School 3 (2.8%) 

Junior High School 15 (14.0%) 

High School 55 (51.4%) 

College Degree 1 (0.9%) 

Associate Degree 10 (9.3%) 

Bachelor Degree 21 (19.6%) 

Postgraduate Degree 2 (1.9%) 

Ethnicity  

Batak 53 (49.5%) 

Javanese 39 (36.4%) 

Malay 15 (14%) 

History of Previous Sectio Caesarean  

2 times 73 (68.2%) 

3 times 27 (25.2%) 

4 times 7 (6.5%) 

Total 107  

 

 Based on table 4.1, 107 samples were found, based on level of education there are 3 (2.8%) people in primary school, 15 

(14.0%) in junior high school, and 55 (51.4%) in high school, 1 (0.9%) with College Degree, 10 (9.3%) with Associate Degree, 21 

(19.6%) with Bachelor Degree, and 2 (1.9%) with Postgraduate Degree. 

 Based on table 4.1, ethnicity obtained by this study was 53 (49.5%) with Batak ethnicity, 39 (36.4%) Javanese, and 15 (14%) 

Malay. 

 Based on table 4.1, history of previous section caesarean obatained by this study was 73 (68.2%) with 2 times previous sectio 

caesarean, 27 (25.2%) with 3 times previous sectio caesarean, and 7 (6.5%) with 4 times previous sectio caesarean. 

 

4.2 Distribution of sample based on incicional pain with Pain Detect Tools score. 

 

 

 

 

 

 

 

 Table 4.2 shows that subjects with mild Pain Detect Tools scores (no nerve involvement) were 38 people (35.5%), moderate 

Pain Detect Tools scores (nerve involvement undeniably) were 68 people (63.6%), and lastly, severe Pain Detect Tools score (with 

nerve involvement) by 1 person (0.9%). 

 

Pain Detect Tools score n (%) 

Mild (No evidence of nerve involvement) 38 (35,5%) 

Moderate (nerve involvement can’t be denied) 68 (63,6%) 

Severe (present of nerve involvement) 1 (0,9%) 

Total 107 (100%) 
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4.3 Distribution of sample based on lumbar pain with Numeric Rating Scale 

 

Numeric Rating Scale Score n (%) 

No Pain 34 (31.8 %) 

Mild Pain 23 (21,5 %) 

Moderate Pain 48 (44,9 %) 

Severe Pain 2 (1,9 %) 

Total 107 (100%) 

 

 Table 4.3 shows that research subjects with no pain Numeric Rating Scale scores were 34 people (31.8%), mild Numeric Rating 

Scale scores were 23 people (21.5%), moderate Numeric Rating Scale scores were 48 people (44.9 %), and lastly, severe Numeric 

Rating Scale scores of 2 people (1.9%). 

 

4.4 Distribution of sample based on pain location 

 

Pain Location N (%) 

Sectio caesarean incision 61 (57%) 

Lumbar pain post neuraxial block 62 (57.9%) 

Incision and Lumbar Pain 44 (41.1%) 

Total 107 

 

 Table 4.4 shows that there were 61 people who felt the 

location of sectio cesarean incision pain (57%), 62 people (57.9%) 

with post-neuraxial lumbar pain, and 44 people (41.1%) with 

incision and lumbar pain 

 

IV. CONCLUSIONS 

           From the results of this study conducted to see an overview 

of pain scales in patients after cesarean section using Pain Detect 

Tools and Numeric Rating Scale at the Haji Adam Malik General 

Hospital, Universitas Sumatera Utara Hospital, Pirngadi 

Hospital,,and Hermina Hospital, it can be concluded that: 

           1. Subjects with the highest level of education being were 

high school, the most ethnic groups were Batak, and the previous 

history of cesarean section was 2 times. 

           2. Subjects with the most Pain Detect Tools results were in 

the group with moderate pain results (nerve involvement is 

undeniable), then followed by a mild group (no nerve 

involvement), and then followed by a severe pain group (there was 

nerve involvement ). 

           3. Subjects with the most Numeric Rating Scale results 

were in the group with moderate pain, then followed by mild pain 

group, and then followed by the severe pain group. 

           4. Most subject based on the location were in the lumbar 

pain post neuraxial block. 
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Abstract- Introduction: Sepsis is a life-threatening condition that 

result in organ dysfunction and diagnosed with SOFA score. It is 

often accompanied by kidney disorders that inhibit uric acid 

excretion causing hyperuricemia.  

        Objective: To determine the role of serum uric acid levels as 

predictors of sepsis severity associated with SOFA scores. 

        Method: This is an analytic study conducted from June-

August 2019 on 38 sepsis patients at ICU Adam Malik Hospital 

Medan. Sepsis severity was measured using SOFA scores, while 

uric acid levels was measured by enzymatic method TBHBA with 

Architect C8200. All examinations were performed on the first 

and third day. Statistical analysis was performed with Spearman 

Correlation test using SPSS  

        Results: A total of 16 (42.1%) men and 22 (57.9%) women 

were included in this study. There was a significant increase in 

SOFA scores from 4 (range 3–11) on the first day to 6 (range 2–

11) on the third day (p <0.001). There was also a significant 

increase in serum uric acid levels from 5.4 mg / dl to 6.2 mg / dl 

(p <0.01). There was a significant correlation of uric acid levels 

with SOFA scores on the first day (r = 0.4, p = 0.01) with moderate 

correlation strength, but there was no correlation between uric acid 

levels with SOFA scores on the third day (r = -0.04, p = 0.79). 

        Conclusion: Serum uric acid levels have a significant 

correlation with SOFA score on the first day, and can be used as a 

predictor of sepsis severity 

 

Index Terms- uric acid, sepsis, SOFA 

 

I. INTRODUCTION 

epsis has long been known as the leading cause of death in 

intensive care unit (ICU) where the incidence continues to 

increase. Sepsis is defined as a life-threatening condition 

characterized by the release of various systemic inflammatory 

mediators that result in organ dysfunction, and the diagnosis is 

based on SOFA scores. 

         High free radicals and low levels of antioxidants in sepsis 

patients are believed to cause multiorgan failure, one of which is 

kidney dysfunction, which results in inhibition of uric acid 

excretion, and causes hyperuricemia1. In humans, uric acid is the 

final oxidative product of purine metabolism through the action of 

xanthine oxidase or xanthine dehydrogenase. About two-thirds of 

uric acid is excreted by the kidneys. Uric acid occurs mainly as a 

uric acid anion under physiological circumstances. In kidney, uric 

acid is filtered easily by the glomerulus and then reabsorbed by the 

proximal tubular cells of the kidney and excretion in the urine is 

around 10% (N.L. Edwards, 2008). 

         Previous studies found that increased serum uric acid had a 

positive correlation with total antioxidant capacity and APACHE 

II scores in patients with severe sepsis and septic shock. This 

suggests that uric acid can be an important contributor to the total 

antioxidant capacity, and hyperuricemia may be an important 

early predictor for worse outcome markers in patients with sepsis3. 

Uric acid examination is a simple examination that does not 

require sophisticated equipment and can be applied in daily 

clinical practice. However, so far, there has been no research that 

identifies the role of uric acid levels as a predictor of the severity 

of sepsis associated with SOFA scores. This study aims to 

determine the role of serum uric acid levels as predictors of the 

severity of sepsis patients associated with SOFA scores. 

 

II. METHODS 

         This research is an analytical study with a prospective cohort 

design conducted in the ICU room at H Adam Malik General 

Hospital Medan from June to August 2019. All research 

procedures were approved by the Health Research Ethics 

Committee of the Faculty of Medicine, Universitas Sumatera 

Utara 

         A total of 38 people with sepsis aged 18-65 years were 

included as subjects in this study. The diagnosis of sepsis is made 

if the patient has a SOFA score of ≥2 accompanied by evidence of 

infection, clinically and microbiologically. Patients who had 

comorbid like chronic kidney disease and malignancy were 

excluded from this study. 

         All subjects underwent arterial blood tests for measurement 

of uric acid levels, and levels of bilirubin, creatinine, platelets and 

blood gas analysis to calculate SOFA scores. Examination of uric 

acid levels was carried out using the enzymatic method TBHBA 

(2,4,6-tribromo-3-hydroxybenzoic acid), and was read by 

spectrophotometer. All examinations were performed on the first 

and third day of treatment. For stabilizing the quality of gout use 

control from Multichem S Plus (Assayed), Lot. NO. 18004180, 

ABBOTT 65205, Germany and for calibration using 

S 
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Multiconstituent Cal, Lot.NO. 81708-1. Abbot Park, IL 60064, 

USA. 

 

III. RESULTS 

         A total of 38 people with sepsis were included in this study. 

The demographic and clinical characteristics of the patients who 

were the subjects of this study can be seen in Table 1 

 

Table 1 Characteristic of subjects 

 

Characteristic n % 

Gender 
Male 16 42.1 

Female 22 57.9 

Age 

< 40 years old 9 23.7 

40-49 years old 10 26.3 

50-59 years old 11 28.9 

≥ 60 years old 8 21.1 

Total 38 100.0 

 

         Based on the underlying disease, it was found that almost half of the study subjects (63.1%) had sepsis caused by pneumonia. 

Other diseases that contributed to the increased incidence of sepsis were urosepsis (13.2%), peritonitis (10.5%) and surgical wounds 

(10.5%) in post-operative patients. The clinical and laboratory characteristics of the research subjects can be seen in Table 2.  

 

Table 2 Clinical and Laboratoric findings of subjects 

 

Karakteristik median min - max 

PaO2/FiO2 (mmHg) day 1 420 175 - 610 

  day 3 464.5 212 - 673 

GCS day 1 9 6 - 13 

 day 3 10 9 - 13 

Bilirubin (mg/dl) day 1 1.25 0.2 - 20 

  day 3 1.4 0.2 - 24.8 

Creatinin (mg/dl) day 1 1.17 0.4 - 10.3 

 day 3 2.32 0.2 - 7.8 

Platelet ( x 103/mm3) day 1 225 26 – 838 

  day 3 95 90 – 571 

MAP (mmHg) day 1 91.8 54.3 - 130 

 day 3 87.3 57 – 124 

SOFA score day 1 4 3 – 11 

  day 3 6 2 – 11 

Uric Acid (mg/dl) day 1 5,4 4 - 16.3 

  day 3 6.2 3,6 - 18.7 

 

         The main purpose of this study is to determine whether there is a significant correlation between uric acid levels and SOFA scores 

of patients with sepsis, with the results shown in Table 3 and Table 4 below: 

 

Table 3. Correlation of uric acid level and SOFA score on day 1 

 

  Uric Acid (day 1) mg/dl 

  r p value 

SOFA score day 1 0.41 0.01* 

  *) Spearman correlation 

 

Table 4. Correlation of uric acid level and SOFA score on day 3 

 

  Uric Acid (day 3) mg/dl 

  r p value 

SOFA score day 1 -0.045 0.79 

  *) Spearman correlation 
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         Table 3 shows that there is a significant correlation between day 1 uric acid levels and day 1 SOFA scores, with the level of 

correlation strength being moderate (r = 0.41). This means that the patient's uric acid level when first diagnosed with sepsis (day 1) is 

related to the condition of sepsis. 

         In order to further clarify the relationship between uric acid levels with a patient's SOFA score, the research data are depicted in a 

scatter plot diagram as follows: 

 

 
Picture 1. Scatter plot correlation of uric acid and SOFA score on day 1 

 

         Figure 1 shows a linear line that leads diagonally upward 

which means that the correlation is positive. Because the 

correlation coefficient is positive, it can be concluded that the 

higher the level of uric acid in the blood, the higher the SOFA 

score (day 1) of the patient. 

         Table 4 shows that there is no relationship between uric acid 

levels on day 3 and SOFA scores on day 3. 

 

IV. DISCUSSION 

         In the human body, uric acid is the final oxidative product of 

purine metabolism through the action of xanthine oxidase or 

xanthine dehydrogenase. About two-thirds of uric acid is excreted 

by the kidneys, and the rest is excreted by the digestive tract. In 

addition, some uric acid will degrade in the body after reacting 

with oxidants or peroxynitrite. Uric acid is formed mainly in the 

form of uric anion under physiological pH conditions. In the 

kidney, the veins are easily filtered by the glomerulus and then 

reabsorbed by the proximal tubular cells of the kidney. 

Hyperuricemia is defined as the accumulation of serum uric acid 

beyond its solubility in water. The mechanism of hyperuricemia 

can be caused by excess production of uric acid, reduced secretion 

rate, or a combination of both4. 

         Sepsis is defined as a life-threatening condition 

characterized by the release of various systemic inflammatory 

mediators that result in organ dysfunction, and is enforced using 

SOFA scores. The majority of intensive care unit (ICU) patients 

experience ischemic-reperfusion injury and inflammation with 

varying degrees of severity during hospitalization 

         Because high levels of oxidic acid and lower antioxidant 

levels in patients with sepsis are believed to cause multiorgan 

failure, measurement of uric acid levels can be used as a marker 

of oxidative stress in patients with sepsis. During sepsis, there is 

an increased level of antioxidant response to compensate for the 

excessive amount of proinflammatory cytokines and very high 

oxidative stress3. It seems that this oxyradical plays a role in 

aggravating systemic inflammatory response syndrome (SIRS) in 

life-threatening conditions. This imbalance in the redox state also 

reflects oxidative stress and tissue damage5. 

         Serum uric acid, like other antioxidants is a strong free 

radical scavenger. Uric acid levels will increase in response to 

acute oxidative stress The formation of uric acid can even provide 

a significant antioxidant defense mechanism against nitration by 

peroxynitrite in rat hearts during hypoxia. Therefore uric acid is 

believed to be an important marker of oxidative stress3. 

         This study found that there was a relationship between uric 

acid levels in the blood with SOFA scores on the first day of 

treatment. which is a parameter of disease severity, where the 

higher the uric acid level, the higher the SOFA score and means 

the severity of the disease experienced by the patient also increases 

(p <0.05, r = 0.41). In other words, the level of uric acid at the 

beginning of the diagnosis of sepsis can be a predictor of the 

severity of the patient's disease. 

         However, it needs to be understood that there are several 

factors that can influence the level of uric acid in the blood and 

can potentially be biased in this study. The use of drugs that are 

nephrotoxic, high purine diet, drug interactions, dehydration status 

will also affect the levels of uric acid in the blood. Further research 

is needed for know the role of uric acid in sepsis, by conducting a 

quantitative analysis of more inflammatory mediators involved in 

sepsis. 

 

V. CONCLUSION 

         Serum uric acid levels can be used as predictors of sepsis 

severity associated with SOFA scores. There is a significant 

correlation between serum uric acid levels with SOFA scores on 

the first day 
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Abstract- The victims of drowning can be found in almost all 

places every time since there are moats, wells, rivers, ocean or seas 

surrounding us and even the water in pail in bathroom. Checking 

up on the victims of the drowning can be considered as the murder. 

The important point to consider is related to the determination of 

whether the victim died in the river or has been died outside and 

drowned. Diatome is as the diagnostics means to know the 

location of the drowning before died, by the way of comparing the 

diatome found in the body of the victim with the diatome water 

considered as the place for the drowning.  

           Descriptive type of research done is to determine the types 

of diatoms in the rivers in the city field in helping to determine the 

crime scene drowning victim. This study was conducted inrivers 

and streams Seikambing Sulang-saling. The study population was 

diatoms in rivers snd stream Seikambing Sulang-saling in the city 

field. Materials used in this study is the rive water taken on two 

rivers mentioned above.  

           Of the results of the study found 15 species of diatoms in 

the river Seikambing and 12 species of diatoms in the rives 

Sulang-saling. Found in rivers and streams Seikambing Sulang-

saling presence of some different types of diatoms in each of each, 

but some of the same types of diatoms found in each of each 

station. So does his thing on the rives and stream Seikambing 

Sulang-saling presence of some different types of diatomsin the 

river, but some of the same types of diatoms found in the river.  

           The results obtained in this study is not about providing a 

comprehensive overview of the types of diatoms in rivers and 

stream Seikambing Sulang-saling given the long duration of the 

study is still limited so expect to get a cleaver picture of diatoms, 

further research needs to be done with the tools and instrumens 

that better. 

 

Index Terms- Drowning, diatome. 

 

I. INTRODUCTION 

rowning is generally a form of death in water or other liquids 

due to the undivided air into the lungs and the inclusion of 

fluid in the respiratory tract the death of drowning means placing 

a person into water or a Fluid. Generally drowning is a case of 

accident, either directly or because there are certain factors such 

as victims in a drunk or under the influence of drugs, and death 

from drowning is also caused by an event of murder.1 

           Diatoms are microscopic-sized organisms and live 

hovering in the waters, both freshwater, brackish and sea. The 

existence of diatoms in various waters can be used as one of the 

indicators or instructions for death and cause of one's death 

because it is drowned or sunk. When a person sinks or is drowned 

in a water, the diatoms found in the water will enter the body along 

with the water. One example of identification of diatoms into a 

bioindicator in forensic is on a case of death of a person whose 

body was found to have been floating on the surface of the river 

the investigation was conducted by taking the river water samples 

at the crime scene and An investigation shows that the victim 

drowned in a river, 5 and several other drowning cases present 

similar results. 

           Some of the previous studies related to diatoms include Dr. 

Asan Petrus (2013), reviewing the types of diatoms in some rivers 

in the city of Medan including the Deli River and Babura River. 

Diagnosis of the death of a drowned in a river is difficult to 

identify because the river is a water of currents, so that the dead 

body drowning on the upper part of the river can be found on the 

downstream of the river. 

 

II. RESEARCH METHODS 

           This research is a descriptive data analysis research to know 

the type of diatoms in Sungai Seikambing and Sungai Sulang 

mutually in the city of Medan. The research was conducted on 2 

rivers in Medan City namely Seikambing River in the village of 

Sei Kambing Sub-district of Medan Sunggal and Sungai Sulang-

Mutual in Medan Denai subdistrict. The research was conducted 

on July 01-August 2019. 

 

D 
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III. FLOW PLAN IN MEDAN CITY 

 
The research was conducted on July 01-August 2019. 

 

           The sample in this study is the river water taken from 2 

rivers in the city of Medan on different locations namely 

Seikambing River and Sungai Sulang-Mutual. Samples were taken 

at 3 stations i.e. 1 upstream of the river, Station 2 middle of the 

river, 3 downstream river stations. The sampling techniques in this 

study are using purposive random sampling methods. Determining 

the 3 sampling stations at the upstream, middle and downstream 

to determine the types of diatoms found in the rivers of research 

locations, The way this research works is by taking water from the 

river at a depth of 1 to 2 meters from Water surface using plankton 

net (plankton net), then the netted plankton samples will be 

collected in the bucket that is then taken into the sample bottle as 

much as 20 ml and snuff concentrated sulfuric acid into the sample 

as much as 20 ml in a bottle Samples until they turn into a cloudy 

color and are labeled. Then keep it in closed state at room 

temperature for 24 hours. After that, the sample is poured into the 

reaction tube and heated to boiling, then the nitric acid is 

translucent until it changes color to a clear color. Subsequent 

samples were inserted into each of the lube tubes of the same size, 

once they were inserted into the sentifuse for the centrifugation or 

disintegrating (purification) of other particles to leave the diatomic 

deposition and Clear-colored coating fluid on the sample tube for 

15 minutes at a speed of 2000-4000 rpm. Then remove the lube 

tube and wash it using the aquadest and do centrifugation again. 

The result of centrifugation (sediment) is then placed on the glass 

object to be examined by a microscope with a magnification of 

100 times. The diatomic type is known through the morphological 

identification or diatomic form based on the freshwater 

identification book Edmonson et al., (1959) and Dang et al., 

(2015). 

           The tools and materials needed in research IMI are glass 

bottles of chocolate, plastic bottles and glass bottles transparent,, 

with a capacity of 20 ml, labels, pens, pipette drops, glass objects 

as well as glass cover, microscope, camera, plankton net. 

Sentrifus, and materials Required is concentrated H2SO4 

solution, concentrated HNO3, Aquades. 

 

           The Data obtained further will be processed in the 

following manner: Editing, Coding, Tabulating. 

 

Location of Research Point: 

 

Seikambing 

River 

Upstream 
Jembatan Jl. 

Bunga Asoka 

Central 
Jembatan Jl. 

Perjuangan 

Downstream 
Jembatan jl. Sei 

Batang Hari 

Sulang-saling 

River 

Upstream Jl. Sumber tani 

Central Jl. Suka cita 

Downstream Jl. Pintu Air 

 

 

IV. RESULTS AND DISCUSSION 

           Based on the results of the research conducted on the river 

water taken on 2 rivers that exist in the city of Medan namely 

Seikambing River and Sungai Sulang-Mutual at different 

locations in the upper, middle and downstream areas, at one place 

held 1 time The shot is then made into 8 slides. In this case 1 river 

is taken 3 samples which are each made into 8 slides. So the 

number of samples in this study is 48 slides 

 

Distribution of Diatom types at Seikambing at Upstream, 

Central and downstream stations in Medan. 

 

Location Station 

 Upstream Central 
Downstrea

m 

Seikambi

ng River 
Synedra sp - + 

 Phacus sp + - 

 
Navicula 

sp 
+ - 

 

Plectonem

a 

boryanum 

- - 

 
Pleurosigm

a sp 
+ + 

 
Pleurosigm

a amarum 
+ + 

 
Skeletonem

a costatum 
- - 

 
Trachelom

onas sp 
- + 

 Ulotrix sp - - 

 
Heliotheca 

sp 
+ + 
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 - 
karatella 

sp 
- 

 - 
synedra 

ulna 
- 

 - - 
Amphiphora 

alata 

 - - 
Staurastrum 

anantinum 

 - - 

Stauroneis 

phoenicentro

n 

Description :  + : Found 

-  : Not found 

 

Distribution of types of diatoms in Sungai Sulang-intertwined 

on the upstream, middle, and downstream stations in the city 

of Medan 

 

Locatio

n 

Station 

Upstream Central 
Downstrea

m 

Sulang-

saling 

River 

   

 Amphipora 

alata 

  

 Pleurosigma 

sp 

 + 

 sphaerocysti

s sp 

  

 Staurastrum 

sp 

+  

 Synedra sp +  

 phacus sp   

  Blastocysti

s hominis 

 

   Lyngbya 

conferfoides 

   Navicula sp 

   Platyas 

quadricornis 

   Pleurosigma 

amarum 

Description : + : Found 

- : Not Found 

 

 

Distribution of diatoms in Sungai Seikambing with the river 

Sulang-Saling in the city of Medan. 

 

No Diatom RIVER 

Seikambing Sulang- saling 

1  Synedra sp + 

2 Phacus sp + 

3 Navicula sp + 

4 Plectonema 

boryanum 

- 

5 Pleurosigma 

sp 

+ 

6 Pleurosigma 

amarum 

+ 

7 Skeletonema 

costatum 

- 

8 Trachelomona

s sp 

- 

9 Ulotrix sp - 

10 Heliotheca sp - 

11 karatella sp - 

12 synedra ulna - 

13 Amphiphora 

alata 

+ 

14 Staurastrum 

anantinum 

- 

15 Stauroneis 

phoenicentron 

- 

 

           In this research, it can be seen that from the data above 

found in rivers Seikambing and Sungai Sulang-the intertwining of 

the different types of diatoms on both rivers, but there are also 

some same types of diatoms found in both rivers. There are 6 types 

of diatoms found on the two rivers that are diatoms of Synedra sp., 

Phacus sp., Navicula sp., Pleurosigma sp., and Amphipora alata. 

Synedra sp., Navicula sp., Pleurosigma sp., is the diatoms of the 

Chrysophyta division of the Bacillariophyceae class. 

Bacillariophyceae has the ability to adapt to the current strong to 

the slow because it has a stamped device on the substrate in the 

form of a buatin. 28 Bacillariophyceae is also a well-known 

Bioindicator Generally good to know the pollution level. Phacus 

sp., is a Diatoms are classified In the Euglenophyta division. 
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According to the Pelczar (2010) It states that the Euglenophyta 

division is a unicellular algae found in active-moving waters and 

has a flagellum.29 

V. CONCLUSION AND SUGGESTION 

           The same type of diatoms found in different rivers can be 

caused by river currents that cause diatoms to be distributed and 

stacked in a particular place. This relates to the ability of the 

diatoms to enter and survive in the organ of the human body as a 

result of drowning which is beneficial as an indicator of the death 

of a person from drowning or found in rivers. In accordance with 

Purnomo 2015 statement. States that the diatomic species found in 

a water can be used to aid in exposing the location of death from 

a death case caused by drowning. When a person sinks 

simultaneously water and other objects in particular, the atoms in 

the water will enter the body especially the respiratory system.30 

 

Advice 

           Based on the results of the above studies, the author 

suggests the following:  

1. The need for more research on the diatomic diversity in 

the entire River city of Medan  

2. To get a clearer picture of diatoms, it needs to be done  

Further research with better tools and instruments. 

3. The need to be conducted next diatoms research based on 

activities occurring in the river of Medan. 
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Abstract- Drowning is almost always found from time to time. 

This is not surprising because around us there are gutters, wells, 

ponds, rivers, lakes or the sea, even buckets filled with water or 

bath tubs. Examination of victims removed from water outside the 

flood season or disaster, is a death suspected of being a murder 

event. It is very important to determine whether the victim is still 

alive when entering the water or if he has just died then drowned. 

          Diatoms as diagnostic tools for investigating drowning 

cases need to be examined to find out the location of drowned 

body before dying, by comparing the diatoms found in the victim's 

body with the water diatoms where the bodies were found or 

thought to be the place of the drowned corpse. 

          This type of research is descriptively, which is to find out 

the type of diatoms in the rivers in the city of Tebing Tinggi in 

helping determine the crime scene of the drowned victim. This 

research was conducted in the Kelembah River and the Sibarau 

River. The study population was diatoms in the Kelembah River 

and the Sibarau River in Tebing Tinggi City. The material used in 

this study is water taken from the two rivers. 

          The results of the study found 14 species of diatoms in the 

Kelembah River and 11 species of diatoms in the Sibarau River. 

Found in the Kelembah River and Sibarau River there are some 

different types of diatoms at each station, but several types of the 

same diatoms are found at each station. Likewise, in the Kelembah 

River and the Sibarau River there are numbers of different types 

of diatoms in the two rivers, but several types of the same diatoms 

are found in both rivers. 

          The results of this study have not provided a comprehensive 

result of the types diatom in the Kelembah River and the Sibarau 

River because the limited duration of the study. It’s hoped to get a 

clearer diatom picture, further research needs to be done with 

better tools and instruments. 

 

Index Terms- drowning, diatome. 

 

I. PRELIMINARY 

BACKGROUND 

rowning is a condition in which blood oxygenation is 

disrupted in the lungs due to the entry of fluid into the airways 

through the nose and mouth.1 Death due to drowning or drowning 

is one form of suffocation or asphyxia which can be caused by 

victims completely immersed or partially submerged in a liquid.2 

Drowning is one of the deaths caused by asphyxia. Deaths from 

asphyxia often occur, both naturally and unnaturally, so it is not 

uncommon for doctors to be asked for help by investigators to help 

solve cases of death due to asphyxia, especially if there is a 

suspicion of unnatural death. Drowning is a type of asphyxia death 

caused by water blocking the airway to the lungs.3 

           The existence of diatoms in various waters can be used as 

an indicator or indication of the place of death and the cause of 

death of a person either by drowning or drowning.4 When a person 

sinks or drowned in a waters, diatoms in those waters will enter 

the body together with the inhalation of water. 5 Diatoms inside 

the victim's body can be used as supporting evidence in showing 

the place of death of the victim or crime scene (crime scene) 6 

 

II. RESEARCH PURPOSES 

           The general objective is to determine the types of diatoms 

found in rivers in Tebing Tinggi City. Specific objectives are to 

determine the types of diatoms found in the Kelembah river and 

determine the types of diatoms found in the Sibarau river. The 

benefit of this research is knowing the types of diatoms that exist 

in the Kelembah river and the Sibarau river in Tebing Tinggi City, 

as reference data for determining the case location (TKP) if the 

victim is found drowning along the Kelembah and Sibarau rivers, 

adding insight to the investigator in assisting the site case crime 

(TKP) victims drowned. 

 

III. DIATOM  

           Diatoms are unicellular algae, which are found everywhere, 

where there is water and enough light to stimulate photosynthesis. 

More than 10,000 species have been described. Diatoms are 

generally long or 40-200 µm in diameter, but can be smaller (4-5 

µm) or larger (up to 1 mm). They have a variety of shapes, ranging 

from shapes such as needles to round. The most meaningful 

forensic aspect of diatoms lies in its ability to surround itself with 

silica shells.7 

           Diatoms are unicellular algae that have cell walls from 

silica. They are widely distributed in the ocean, and can also be 

found in water or humid environments such as soil in plants. There 

are more than 16,000 species of diatoms, with many more being 

continuously identified. Because there are so many diatoms, they 

are an important part of the food chain, serving as a food source 

for most marine animals, both directly and indirectly. Like many 

other algae species, diatoms photosynthesize to get energy. They 

also have very limited movement, some diatom species are able to 

D 
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make slow movements, but others rely on currents to move. When 

they die, diatoms sink to the bottom of the sea, contributing to the 

layer of mud that forms the seabed. This mud forms a layer of 

diatomaceous earth fossils, substances used in manufacturing and 

natural pesticides.8 

 

IV. RIVERS  

           Rivers are places and containers and networks of water 

flowing from springs to estuaries, bounded by the right and left 

side and along the drainage by a border line.9 

           The river can also be interpreted as a part of the earth's 

surface that is located lower than the surrounding land and 

becomes a place where fresh water flows into the sea, lakes, 

swamps or other rivers. The river is part of the surface of the earth 

which, because of its nature, becomes a place for water to flow.10 

 

V. DROWNING  

           Drowning is death caused by aspiration of fluid into 

breathing due to the sinking of all or part of the body into the 

liquid, while near drowning is a state of physiological disorders 

due to drowning, but there is no death.11 

           Another mechanism states that serum electrolyte 

imbalances affect cardiac function (cardiac reflexes) and can also 

be caused by laryngospasm as a result of vagal reflex.12 

           In the event of drowning (drowning), the whole body does 

not have to sink in water. Provided that the nostrils and mouth are 

below the surface of the water, it is sufficient to meet the criteria 

as a sinking event. Based on this understanding, drowning can not 

only occur in the sea or river but can also occur in the sink or 

bucket of water. The amount of water that can be deadly if inhaled 

by the lungs is as much as 2 L for adults and 30-40 ml for babies.13 

 

VI. RESEARCH METHODS  

           The material used in this study is river water taken at 2 

rivers in Tebing Tinggi City in different locations, namely in the 

upstream, middle and downstream areas at a depth of 1 meter and 

2 meters from the river surface. In one place on the river 2 times 

the water is taken up so that in the upstream 4 places, the middle 

part 4 sample and the downstream part 4 sample. In this case 12 

samples were taken so that for 2 rivers 24 samples were obtained 

in the study. 

           The sampling technique in this study uses stratified random 

sampling in the upstream, middle and downstream sections for the 

types of diatoms in rivers in Tebing Tinggi City used as samples. 

 

Procedure 

           1. Take water from the river with a plankton net (plankton 

net), then the plankton netted samples will be collected in a bucket 

which is then poured into a bottle of 20 ml, enter 20 ml of 

concentrated H2SO4 and leave it for 24 hours. 

           2. Heat with low heat until it boils, then pour into it a few 

drops of concentrated HN03,  until the color is clear yellow. 

           3. The liquid is centrifuged for 15 minutes at a speed of 

2000-4000 rpm. The sediment  (sediment) is washed with distilled 

water and then centrifuged again the sediment  (sediment) is seen 

under the microscope. 

           4. Check the shape of the diatoms found, then identify. 

 

VII. RESEARCH RESULT 

           The results of research conducted on river water taken in 2 

rivers in Tebing Tinggi City are the Kelembah River and the 

Sibarau River in different locations, namely in the upstream, 

middle and downstream areas, at one place in the river one time 

was taken which was then made into 3 slides . In this case 1 river 

was taken 3 samples which in total were made into 9 slides. So the 

number of samples in this study was 6 samples of 18 slides with 

the following results: 

 

Types of Diatoms in the Kelembah River. 

- Types of diatoms found at Hulu station are: Navicula sp, 

Fragilaria, Nitzschia sp,  

 Cychlotella sp, Achnanthes sp, Cymbella sp. 

- The type of diatoms found at the Central station are; Navicula sp, 

Nitzschia sp,  

 Cymbella sp, Frustulia sp, Plagiotropis sp, Rhopalodia 

sp. 

- Types of diatoms found at the Hilir station are: Navicula sp, 

Synedra sp, Caloneis sp,  

 Fragilaria sp, Cymbella sp, Pinnulaia sp, Eunotia sp, 

Amphora sp. 

 

Types of Diatoms in the Sibarau River. 

- Types of diatoms found at the Hulu station are: Synedra sp, 

Navicula sp, Cymbella sp,  

 Asterionela sp, Frustulia sp. 

- Types of diatoms found at the Central station are: Navicula sp, 

Caloneis sp, Pinnularia  

 sp, Frustulia, Cyclotella sp. 

- Types of diatoms found at Hilir station are: Synedra sp, Caloneis 

sp, Nitzschia sp,  

 Fragilaria sp, Cyclotella sp, Eunotia sp, Asterionella sp. 

 

 

Distribution of Diatom Types in the Kelembah river at upstream, middle and downstream stations 

      

Location   Station   

      

  Upstream Middle  Downstream 

      

Kelembah River  Navicula sp +  + 
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  Fragilaria sp -  + 

  Nitzschia sp +  - 

  Cyclotella sp -  - 

  Achnantes sp -  - 

  Cymbella sp    +  + 

  - Frustulia sp  - 

  - Plagiotropis sp  - 

  - Rhopalodia sp  - 

  - -  Synedra sp 

  - -  Caloneis sp 

  - -  Pinnularia 

  - -  Eunotia sp 

  - -  Amphora sp 

Information :   + : found    

 -  : not found   

 

Distribution of Diatom Types in the Sibarau river at upstream, middle and downstream stations 

      

Location   Station   

      

  Upstream Middle  Downstream 

      

Sibarau River  Synedra sp -  + 

  Navicula sp +  - 

  Asterionela sp -  + 

  Cymbella sp -  - 

  Frustulia sp +  - 

  - Caloneis sp  + 

  - Pinnularia sp  - 

  - Cyclotella sp  + 

  - -  Fragilaria sp 

  - -  Eunotia sp 

  - -  Nitzschia sp 

Information :   + : found 

- : not found  

 

VIII. DISCUSSION  

           In general, the presence of phytoplankton, especially the 

abundance of diatoms in waters is influenced by several factors, 

namely the type of water, whether flowing or inundated, and the 

physical and chemical quality of waters such as light intensity, 

temperature, brightness, current speed, dissolved oxygen, free 

carbon dioxide, PH, depth, predator and nutrient content (nitrogen 

and phosphate levels). 

           In this study it can be seen that in the Kelembah river, 

diatom species found at the Hulu station there are 6 species 

namely: Navicula sp, Fragilaria sp, Nitzschia sp, Cyclotella sp, 

Achnantes sp, Cymbella sp. At the Central Station there are 6 

species namely: Navicula sp, Nitzschia sp, Cymbella sp, Frustulia 

sp, Plagiotropis sp, Rhopalodia sp, At the Downstream station 

there are 8 species namely: Navicula sp, Fragilaria sp, Cymbella 

sp, Synedra sp, Caloneis sp, Pinnularia sp. sp. Eunotia sp. 

Amphora sp. 

           In the Sibarau river, diatom species found at the Hulu 

station there are 5 species, namely: Synedra sp, Navicula sp, 
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Asterionela sp, Cymbella sp, Frustulia sp. At the Central Station 

there are 5 species namely: Navicula sp, Frustulia sp, Caloneis sp, 

Pinnularia sp, Cyclotella sp. At the Hilir station there are 7 species, 

namely: Synedra sp, Asterionela sp, Caloneis sp, cyclotella sp, 

Fragilaria sp, Eunotia sp, Nitzschia sp. From the above data found 

in the Kelembah river and Sibarau river there are some different 

types of diatoms at each station, but several types of the same 

diatoms are found at each station. 

           Likewise from the table above, it is found in the Kelembah 

and Sibarau Rivers that there are some different types of diatoms 

in the two rivers, but several types of the same diatoms are found 

in both rivers. This is consistent with the theory which states that 

the type of diatoms and the amount / abundance of diatoms differ 

in each location. Phytoplankons in waters tend to be diverse and 

abundant in environmental conditions that support their growth, 

while several types of the same diatoms are found at each station 

and each river, this is also in accordance with the theory that some 

species of diatoms have very rapid adaptability with the condition 

of the environment in which he lives. 

           These different fluctuations are very possible to be 

influenced by the presence of surface currents and also by different 

current speeds at each station. These different movements and 

speed of currents cause changes in fluctuations in diatom 

abundance, because these currents carry plactons that will be 

distributed and can accumulate in a place certain. Changes in 

water content density may affect the overall plankton density, 

because the condition of the water content is a factor that affects 

the biological plankton. 

 

IX. CONCLUSIONS AND SUGGESTIONS  

CONCLUSIONS 

           1. From the results of the study found 14 species of diatoms 

in the Kelembah river,namely: Navicula sp, Fragilaria sp, 

Nitzschia sp, Cyclotella sp, Achnanthes sp, Cymbella sp, Frustulia 

sp, Plagiotropis sp, Rhopalodia spp, Synedra sp, Caloneis sp, 

Pinnularia sp, Achnanthes sp, Cymbella sp, Frustulia sp, 

Plagiotropis sp, Rhopalodia spp, Synedra sp, Caloneis sp, 

Pinnularia sp, Eunotia sp, Amphora sp. 

           2. Found 11 species of diatoms in the Sibarau river, namely: 

Synedra sp, Navicula sp, Asterionela sp, Cymbella sp, Frustulia 

sp, Caloneis sp, Pinnularia sp, Cyclotella sp, Fragilaria sp, Eunotia 

sp, Nitzschia sp. 

           3. Types of diatoms in the Kelembah river that are not found 

in the Sibarau river are Achnantes sp, Amphora sp, Plagiotropis 

sp, Rhopalodia sp. 

           4. Types of diatoms in the Sibarau river that are not found 

in the Weak river are: Asterionela sp. 

           5. Found in the Kelembah river and the Sibarau River there 

are some different types of diatoms in the two rivers, but some of 

the same diatoms are found in both rivers, this is because some 

diatoms have the ability to adapt quickly so that they are able to 

live in various environmental conditions , while some are only 

able to live in certain conditions. 

 

SUGGESTIONS 

           1. The results obtained in this study have not provided a 

comprehensive result of the types of diatoms in the Kelembah 

River or the Sibarau River in Tebing Tinggi City given the limited 

duration of the study. This causes the need for further research at 

different times, circumstances and locations. 

           2. To get a clearer result of diatoms, further research needs 

to be done with better tools and instruments. 

           3. The same research needs to be done for other rivers in 

Tebing Tinggi City. 
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Abstract- Background: Ovarian torsion is rare in the third 

trimester of pregnancy. It is likely to present with non-specific 

symptoms and can often be misdiagnosed as appendicitis or 

preterm labour. It is one of the most common gynaecologic 

surgical emergencies. Although the exact cause is unknown, a few 

risk factors predispose to ovarian torsion.  

           Objective: To report a rare case of ovarian torsion occurring 

in the third trimester of pregnancy. 

           Methods: The case note of the patient was retrieved and the 

management reviewed. Relevant review of the literature on the 

subject was also done. 

           Case report: She was a 20 year old primigravida referred 

from a primary health care centre. She presented at the accident 

and emergency unit of Rivers State University Teaching Hospital 

(RSUTH) at 32 weeks gestation with progressively increasing 

right lower abdominal pain of 8 hours duration. There were no 

nausea, vomiting and fever. There was marked tenderness with 

guarding at the region of right iliac fossa. She had emergency 

exploratory laparotomy and right ovariectomy for a right 

gangrenous ovary secondary to torsion. She did well post 

operatively and was discharged home to continue with antenatal 

care. Subsequent antenatal care remained uneventful until she had 

a spontaneous vaginal delivery of a live female baby at term. 

Mother and baby were discharged in good clinical state. 

           Conclusion: Ovarian torsion in pregnancy is a gynaecologic 

emergency. A high clinical suspicion, prompt diagnosis and 

management are vital in preventing complications. 

 

Index Terms- Ovarian torsion; Third trimester; Laparotomy; 

Ovariectomy. 

 

I. INTRODUCTION 

varian torsion (OT) is the partial or complete rotation of 

ovary around its vascular axis or supporting structures that 

may cause an occlusion in the ovarian blood and lymphatic flow 

with subsequent stasis, venous congestion, haemorrhage and 

ischaemic necrosis. It is rare in pregnancy especially in the third 

trimester. Incidence of OT in pregnancy is between 1and 

10/10,000 pregnancies1. It presents in the third trimester in 10-

22% of cases1. Ovarian torsion is three times commoner with 

ovarian cyst. Functional cysts and benign neoplasm account for 

about 94% and majority of these are corpus luteum cysts of 

pregnancy.  The woman presents with non specific symptoms of 

lower abdominal pain, nausea and vomiting which can easily be 

mistaken for appendicitis, pyelonephritis, cholecystitis, 

nephrolithiasis or preterm labour. This can lead to delay in 

diagnosis and surgical management resulting in loss of the ovary 

as well as fetal compromise 2-4. 

          The risk factors of OT are ovarian masses and cysts, assisted 

reproductive technology, previous pelvic surgery, ovarian 

hyperstimulation, pregnancy and congenital malformation. The 

key factor to the management of OT is to perform detorsion as 

quickly as possible to preserve the ovary5-7. 

Case report: 

          Mrs. DD was a 20 year old primigravida with tertiary level 

of education. She was a housewife referred to our facility from a 

primary health care centre at 32 weeks gestation with 8 hours 

history of right lower abdominal pain. The pain was sudden in 

onset, colicky, severe and progressively increasing in intensity and 

frequency restricting her movement. There was no known 

relieving factor. There was no history of trauma, drainage of 

liquor, bleeding per vaginam, urinary symptoms, fever, headache, 

dizziness, nausea and vomiting. She still felt the fetal movements.  

On examination, she was in painful distress, not pale, anicteric, 

afebrile (36.1oC) and there was no pitting pedal oedema. Her chest 

was clinically clear, pulse rate was 94b/min and blood pressure 

was 110/60mmHg. The abdomen was enlarged and moved with 

respiration. The uterine size was 30 weeks. There was tenderness 

at right iliac region marked at McBurney’s point. Rebound 

tenderness was positive. Fetal heart rate was heard and it was 

regular at 140b/min. Vaginal examination revealed that she was 

not in labour. A diagnosis of acute abdomen at 32 weeks gestation 

in a primigravida was made to rule out acute appendicitis, 

accidented ovarian cyst, ovarian torsion and urinary tract 

infection. 

          She was admitted. Urgent packed cell volume was 35%, 

retroviral screening for HIV 1&2 was sero-negative, white blood 

cell count was 8500/uL and urinalysis was normal. Serum 

electrolytes, urea and creatinine were normal. Ultrasound scan 

showed tenderness elicited on probe contact of the right iliac fossa. 

There was an active viable 3rd trimester cyesis and complex 

ovarian cyst in the right iliac fossa measuring 19.7 x 7.7 x 6.0 cm 

with torsion of the right ovary. The appendix appeared normal. 

She was counseled on her clinical condition. One unit of blood 

was grouped and cross matched. She was placed on nothing by 

mouth and she received one litre of dextrose saline, parenteral 

antibiotics, betamethazone and analgesics. Urethral catheter was 

passed and retained. 

O 
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          She subsequently had an emergency exploratory 

laparotomy and right ovariectomy (with minimal handling of the 

uterus) for a right gangrenous ovary secondary to torsion. Intra 

operative findings were gravid uterus, twisted right gangrenous 

ovarian mass and a normal left ovary and tubes. The appendix was 

normal. Estimated blood loss with haemoperitoneum was 400ml. 

The removed ovary was sent for histopathology which revealed an 

intense intraparenchymal haemorrhage with areas of necrosis and 

cystic spaces lined by flattened granulosa cells. There were also 

mixed inflammatory cell filtrates in keeping with torsion of 

ovarian follicular cyst. Post operatively she was continued on the 

intravenous fluid, parenteral antibiotics, analgesics and 

salbutamol for 48 hours and was converted to oral drugs. Her 

packed cell volume on the second day after surgery was 30%. Post 

operative period was unremarkable and she was discharged home 

on the 5th post operative day and advised to register for antenatal 

care in our facility. The antenatal care subsequently remained 

uneventful until she had a spontaneous vaginal delivery of a live 

female baby at term. The baby weighed 3.1kg and the Apgar score 

was good. Both mother and baby were discharged home in good 

clinical state. 

 

 
 

II. DISCUSSION 

          Torsion of the ovary in the third trimester of pregnancy is 

rare as the compressive effect of the gravid uterus restricts the 

mobility of the ovarian pedicle7. However this case presented has 

demonstrated that it can occur and needs to be considered as a 

differential diagnosis when a patient presents with an acute 

abdomen in pregnancy. It is believed that 10% of ovarian cysts 

discovered during pregnancy will require operation soon after 

diagnosis, further 2% will require intervention later on in 

pregnancy because of painful complications 8 as was seen in this 

case. The risk factors of ovarian torsion seen in this patient were 

pregnancy and ovarian cyst causing increase in ovarian size. For 

this case, making a diagnosis of ovarian torsion in the third 

trimester of pregnancy clinically was challenging because clinical 

examination was affected by the anatomical displacement of the 

abdominal organs by the enlarged uterus. 

          Ultrasound scan is the imaging examination of choice in the 

diagnosis of ovarian torsion9. When done in the first and second 

trimesters of pregnancy, it should not only concentrate on fetal 

parameters but evaluate the adnexae. Ovarian cysts detected then, 

should be managed promptly to prevent emergency procedures 

and complications 8. Ultrasound scan of the ovaries done in the 

third trimester is more difficult, delaying diagnosis resulting in 

increased maternal and fetal morbidity10. A reduced blood flow 

during colour Doppler should not rule out the suspicion of ovarian 

torsion. In this case presented, Doppler ultrasound scan done 

detected the ovarian torsion and not acute appendicitis because 

right acute appendicitis can easily be mistaken for right ovarian 

torsion. 
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          When compared to the left, the right ovary appears to be 

more likely to torse as was seen in this case. This is because the 

right utero-ovarian ligament is longer than the left and the 

presence of sigmoid colon helps to prevent torsion of the left 

ovary11,12. If diagnosis is made early and the adnexa is 

haemorrhagic, simple detorsion is sufficient for the blood supply 

to return. Also depending on the degree of ischaemia and necrosis, 

the blood supply might not return resulting in its removal 11,12. The 

right ovary that was removed in this patient was gangrenous; even 

after detorsion and waiting for a while, the blood supply to the 

ovary did not return.  

          For the surgeon, it is usually a difficult decision to perform 

an abdominal surgery during pregnancy because of the risks 

associated with surgery. Although conservative treatment has been 

proposed during pregnancy, surgery is the treatment of choice 

once ovarian torsion is suspected7. The surgical approach during 

pregnancy is controversial and this depends on the availability of 

resources, the skill of the surgeon and the patient’s suitability 13. 

Several reports show that laparoscopy is as safe as laparotomy 

with the additional advantages of minimally invasive surgery14-16. 

Patients, who present in the third trimester like our patient, are 

more likely to undergo laparotomy with minimal handling of the 

uterus rather than laparoscopy because of limited exposure 

allowed by the gravid uterus. Laparotomy and ovariectomy were 

done for the patient without post operative complications. 

 

III. CONCLUSION 

          Ovarian torsion should be considered as a differential 

diagnosis in acute abdomen in pregnancy. Prompt diagnosis and 

management will aid in conserving the ovary and preventing 

maternal and fetal morbidity.   
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Abstract- Postharvest fungal spoilage is one of the major 

constraints to sweet potato production in Ebonyi State. The study 

investigated the in vitro control of the postharvest spoilage fungi 

affecting sweet potato in Ebonyi State with single and combined 

extracts of Garcinia kola, Allium sativum, Zingiber officinale and 

Moringa oleifera via Food Poison/Radial Growth technique. 

Single extracts were evaluated at 50 and 100 mg/ml 

concentrations of each plant extract while in the assay of 

combined plant extract, only 100mg/ml of each plant extract was 

mixed to provide extract combinations at equal mixing ratio of 2 

(1:1) extracts. Extracts of Zingiber officinale, Allium sativum, 

Moringer oleifera and Garcinia kola when used individually at a 

lower concentration (50mg/ml), significantly inhibited the 

mycelial growth of all the phytopathogens in vitro when 

compared to the control but gave less than 50% inhibition which 

ranged from 5.44 - 29.56%. At a higher extract concentration 

(100mg/ml), the inhibition obtained was significantly (P= 0.05) 

higher than those of the control and lower concentrations but 

were still less than 50% except for garlic extract effect on A. 

niger. However, the use of two plant extract combinations 

(100mg/ml concentration each) showed mainly additive and 

synergistic extract/pathogen interactions that resulted in 

increased inhibition (above 50%) across most of the pathogens, 

though with a few antagonistic interactions. Combinations of 

Allium sativum and Zingiber officinale and Allium sativum and 

Moringa oleifera proved the best treatment combinations with no 

antagonism and the broadest spectrum antifungal activity. 

 

Index Terms- Ebonyi State, In vitro control, Postharvest 

Spoilage Fungi, Sweetpotato, 

 

I. INTRODUCTION 

weet potato and other root and tuber crops are susceptible to 

fungal spoilage resulting in compromise on food quality and 

nutrition (deterioration in quality characteristics) (Alum et al., 

2019b) and great loss in storage roots, thus plaguing the 

availability of produce during off-season and causing a waste of 

farm inputs and scarce resources such as water. It also saps 

human effort and investments that can reduce farmers’ incomes 

and increase consumers’ expenses, thus adversely affecting the 

people’s economic access to crop produce. Microbial spoilage 

also compromises food (sweet potato) safety; posing a serious 

health concern.  

Due to the negative economic importance of fungal pathogens, 

their control on sweet potato is needed. Several postharvest 

pathogen control methods are used and they include fungicide 

treatment, gamma irradiation and hydro-warming. However, 

these methods, though reported to have intermediate impacts in 

controlling spoilage and enhancing shelf life of sweet potato 

tubers (Ray and Ravi, 2005), have some drawbacks including not 

being readily available and affordable to farmers, being 

unfriendly to the environment, phytotoxic to man and with a 

great propensity to trigger resistance in the targeted pathogens 

(Okigbo and Nmeka, 2005). Given the drawbacks associated 

with the orthodox fungi and rot control approaches, focus has in 

recent times, shifted toward exploitation of plant extracts as 

novel fungicides in plant protection (Okigbo and Nmeka, 2005; 

Okigbo and Omodamiro, 2006). Many botanicals have been 

extensively researched on and proved to possess antimicrobial 

properties; hence myriads of reports have been documented 

stating the uses of plant extracts to control plantdiseases. Some 

plants tested for antimicrobial properties include Chromolena 

odorata, Ocimum gratissimum, Moringa oleifera and Zingiber 

officinale (Okigbo and Nmeka, 2005; Okigbo et al., 2009a).  

The development and application of potent and drawback-free 

decay control measures is critical to prevention of microbial 

spoilage and reduction of food losses to microbial attack. In spite 

of these recognitions, the control of fungi associated with sweet 

potato spoilage in Ebonyi State which in turn is notable for sweet 

potato production in South-eastern Nigeria seems not to have 

received attention. Moreover, where control has been attempted 

in other areas, attention has been focused on the use of single 

plant extracts which antimicrobial activities were always far less 

potent than those of synthetic chemicals employed as treatment 

checks. Furthermore, the antimicrobial activity of plant extracts 

that is observed in in-vitro conditions is quite different from its 

effect in complex food systems. In most cases antimicrobial 

activity is decreased due to interactions with food components. 

This could be a challenge in utilizing plant antimicrobials, as a 

higher concentration could result in unfavorable changes to the 

taste and aroma of food (Havelaar et al., 2010). Combinations of 

antimicrobial plant extracts can lead to additive or synergistic 

effects on postharvest pathogens. Despite these recognitions, 

literature in Nigeria still lacks sufficient data on the potency of 

S 
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combined plant extracts against microbial spoilage pathogens for 

use in sweet potato preservation. The potential benefits of 

reducing postharvest losses of sweet potato to mycodeterioration 

are large. It is critical to alleviation of poverty while reducing 

pressure on ecosystems, climate and water. It is also a strategy 

for contributing to food security enhancement and closing the 

food gap between food available today and food needed in 2050 

to adequately feed the planet’s projected 9.3 billion people. 

The study was therefore aimed at investigating the in vitro 

antimicrobial activity of single and combined extracts of 

Zingiber officinale, Garcinia kola, Allium sativum and Moringa 

oleifera for the control of fungi responsible for sweet potato 

spoilage in Ebonyi State. 

 

II. MATERIALS AND METHODS 

Plant materials for antimicrobial evaluation 

Plant materials used in this study were selected based on 

previous reports of their antimicrobial activities and include  

bulbs of Allium sativum, rhizomes of Zingiber officinale, seeds of 

Garcinia kola (bought from Ndoro local markets in Ikwuano 

LGA) and leaves of Moringa oleifera (collected from Ishiadu, 

Ibeku, Umuahia North LGA of Abia State). The plant materials 

were authenticated in the Department of Horticulture, NRCRI, 

Umudike 

 

Preparation of Plant Extracts 

After de-husking bulbs of A. sativum and peeling off the skin of 

Z. officinale, Bulds of A. sativum, fruits of G. kola, leaves of 

Moringa oleifera and rhizome of Z. officinale were washed in 

clean water, air dried at room temperature for two weeks and 100 

g of each weighed out separately and crushed in a blender.  

Powdered plant materials were suspended separately in methanol 

(1 L) in conical flasks, thoroughly shaken, and allowed to stand 

for 24 hours at room temperature. The contents were first filtered 

through cheese cloth and then through Whatman filter paper 

No.4. The filtrates were concentrated in a water bath and stored 

in sterile beaker in the refrigerator until use. The concentrate 

(with a semisolid consistency) considered to be the 100% 

concentrate was diluted down to make up the required 

concentrations of 50mg/ml and 100mg/ml used for antifungal 

testing. Dilution was made with sterile distilled water before 

incorporation into PDA. 

 

Test fungi 

Postharvest fungal pathogens of sweet potato isolated in a 

previous study (Alum et al., 2019a) were used as indicator 

organisms and include Aspergillus flavus, Penicillium expansum, 

Aspergillus awamori, Aspergillus niger, Rhizopus oryzae, 

Fusarium solani and Botrydiplodiae theobromae. 

Treatments evaluated: These included50mg/ml and 100mg/ml  

of Z. officinale alone, 50mg/ml and 100mg/ml  of M. oleifera 

alone, 50mg/ml and 100mg/ml  of G. kola alone, 50mg/ml and 

100mg/ml  of A. sativum alone, Combination of 100mg/ml  of A. 

sativum and 100mg/ml  of M. oleifera, Combination of 

100mg/ml  of A. sativum and 100mg/ml  of Z. officinale, 

Combination of 100mg/ml  of A. sativum and 100mg/ml  of G. 

kola, Combination of 100mg/ml of  M. oleifera and 100mg/ml  

of Z. officinale, Combination of 100mg/ml  of M. oleifera and 

100mg/ml  of G. kola and Combination of 100mg/ml  of Z. 

officinale and 100mg/ml  of G. kola including a negative control 

(sterile distilled water) and a positive control (mancozeb) 

 

Antimicrobial Screening 

The antifungal activities of the plant extracts were determined by 

Food Poison/Radial Growth Techniques described by Hanafey et 

al. (2012) with modifications.  

Extracts were evaluated singly and in their combinations. For the 

purpose of assessing antifungal efficacy of single plant extracts, 

50 and 100 mg/ml concentrations of each plant extract were 

assayed. For the purpose of combined plant extract evaluation, 

only 100mg/ml of each plant extract was mixed to provide 

extract combinations at equal mixing ratio of 2 (1:1) extracts. 

A four equidistant section was created on each Petri dish by 

drawing two perpendicular lines at the reverse bottom of the 

plate, the point of intersection indicating the centre of the plate. 

An aliquot of 1 ml each of the extracts was separately introduced 

into the Petri dish containing 9ml PDA, carefully rotated to 

ensure even distribution of extract and allowed to set. A 4-mm 

cork borer was used to inoculate a disc of a 7day old pathogen 

culture on the medium containing extract just at the point of 

intersection of the two previously drawn lines at the bottom of 

the Petri dish in three replicates. Negative and positive control 

experiments were set up with the addition of water and mancozeb 

(Mancozeb 75% WP) respectively, each seeded in 1ml into 9ml 

PDA. Inhibitory effect of the extract was expressed as percentage 

inhibition and calculated using the formula:  

 

% 𝐌𝐲𝐜𝐞𝐥𝐢𝐚𝐥 𝐈𝐧𝐡𝐢𝐛𝐢𝐭𝐢𝐨𝐧 =
(XC − YT)×100

XC
                                                                              

(1) 

Where: XC = Average diameter of control 

YT = Average diameter of fungal colony with treatment 

Extract Pathogen Interactions Rating 

Single extracts were rated for their inhibitory effects using the 

scale: 

< 0% inhibition (not effective);  

>0-20% inhibition (slightly effective); 

>20-50% inhibition (moderately effective);  

>50-<100% inhibition (effective); 

100% inhibition (highly effective) 

For Combined extracts, the synergism ratio for percentage 

inhibition was based on the Abbott formula as described in 

Burtram et al. (2015): 

Cexp = (A + B+…..+n) – (AB…n/100)                                                                                  

(2) 

Where Cexp = expected efficacy of the mixture, 

A and B and ….n = the control levels given by the individual 

single extracts from A to the last one (n) respectively making up 

the combination. 

The synergy ratio (SR) between the observed (Cobs) and 

expected (Cexp) efficacies of the mixture was calculated as: 

SR = Cob/Cexp                                                                                                                  

(3) 

An SR >1.5 indicates a synergistic interaction between 

compounds;  

0.5–1.5 indicates an additive interaction between compounds;  

<0.5 indicates an antagonistic interaction between compounds. 
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Data were subjected to Frequencies, Percentages and Analysis of 

Variance (ANOVA) using SPSS 20.0 Version and significant 

treatment means separated using Duncan’s New Multiple Range 

Test.  

 

III. RESULTS  

The antifungal effects  of four plant extracts viz: Allium sativum, 

Moringa oleifera, Zingiber officinale and Garcinia kola were 

evaluated singly and in their combinations against seven 

postharvest fungi of sweet potato and compared with the effect of 

mancozeb. 

Antifungal activity of Single Plant Extracts against 

Postharvest Pathogens of Sweet potato 

The antifungal activities of single plant extracts against 

postharvest pathogens of sweet potato are shown in Figure 1. All 

the extracts had activity against all the fungi, indicating and as 

well confirming earlier reports (Ijato, 2011) that all of the 

extracts possess anti-fungal properties. However, the inhibitory 

effect was found to vary with extract plant type, extract 

concentration, pathogen and extract constitution. Higher single 

plant extract concentrations exhibited stronger inhibition of all 

the test fungi than their lower concentrated counterparts. No 

plant extracts when used alone, irrespective of the concentration 

exhibited percentage mycelia growth inhibition that was up to 

50% with the exception of Allium sativum effect on A. niger. 

 

 

 
 

Figure 1: Percentage inhibition of mycelial growth of sweet potato postharvest fungi at different Concentrations of extracts of 

Moringa oleifera, Garcinia kola, Allium sativum and Zingiber officinale. 

 

 

Comparative Evaluation of Single and Combined Plant Extracts against Postharvest Fungi of Sweet potato 

The comparative effect of macozeb, single and combined plant botanicals against the seven postharvest fungi 

isolated from symptomatic sweet potato roots from Ebonyi state is presented under this section. 

Effect of Mancozeb on Sweet potato Spoilage Fungi 

The inhibition percentage exhibited by Mancozeb on the test fungi is presented in figures 2 to 7. As posits in the 

figures, mancozeb exhibited a very high inhibition (all above 50% against all test fungi) that was significantly higher 

than those of plant extract and that include 91.41%, 96.01%, 93.88%, 100%, 100%, 100% and 85.91% respectively 

against B. theobromae, R. oryzae, F. solani, A. niger, P. expansum, A. awamori and A. flavus. 

Effect of Moringa oleifera and Zingiber officinale Extract Combination on Sweet Potato Spoilage Fungi 

The percentage (%) mycelial growth inhibition of garlic extract against food-associated fungi by poisoned food 

technique is presented in Figure 2. Moringa oleifera at the concentration of 1/10 showed significant but less than 

50%  inhibition of 41.44%, 22.92%, 8.84%, 46.54%, 35.15%, 34.28% and 26.81% against B. theobromae, R. 

oryzae, F. solani, A. niger, A. flavus, P. expansum and A. awamori respectively while individual use of Z. officinale 

at same concentration also exhibited less than 50% inhibition against all the tested fungi (B. theobromae, R. oryzae, 

F. solani, A. niger, A. flavus, P. expansum and A. awamori with percentage inhibitions of 49.09%, 27.50%, 34.01%, 

26.42%, 27.56%, 26.04% and 15.22% respectively. However, when Moringa oleifera was combined with Zingiber 

officinale, results obtained showed additive interaction with only two fungi (B. theobromae and P. expansum) and 

antagonism against five fungi. 
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Figure 2: Comparative percentage mycelial growth inhibition of Mancozeb, Single and Combined extracts  of 

Moringa oleifera and Z. officinale against postharvest fungi of sweet potato 

 

Effect of Garcinia kola and Moringa oleifera Extract Combination on Sweet potato  Spoilage Fungi 

The percentage (%) mycelial growth inhibition of single and combined extracts of Garcinia kola and Moringa 

oleifera against food-associated fungi by poisoned food technique is presented in Figure 26. At same concentration, 

Garcinia kola showed percentage inhibitions that were significantly different from the control but less than 50% 

inhibition and ranged from 10.15% to 31.67%.  However, the combination of Garcinia kola extract with Moringa 

oleifera extract led to an additive effect (observed value of 47.927% as against expected value of 51.39% with 

synergy ratio of 0.93 on only one fungi (Penicillium expansum) while antagonistic effect was observed in other 

fungi. 

 

 
Figure 3: Comparative percentage mycelial growth inhibition of Mancozeb, Single and Combined extracts  of 

Garcinia kola and Moringa oleifera against postharvest fungi of sweet potato 

 

Effect of Moringa oleifera and Allium sativum Extract Combination on Sweet potato Spoilage Fungi 

The percentage inhibition of Moringa oleifera when used alone at the concentration of 1/10 is given in Section 5.2.3 

above. At same concentration, Allium sativum showed maximum percentage inhibitions of 54.09% on A. niger and 

others below-50% inhibitions against other fungi (B. theobromae, R. oryzae, F. solani, A. flavus, P. expansum and A. 

awamori with respective inhibition of 40.99%, 11.67%, 28.81%, 19.05%, 28.13% and 21.02%) that were 

significantly different from the control but less than 50% inhibition. When Moringa oleifera was combined with  

Allium sativum (Figure 27), a synergistic effect was observed on two fungi (R. oryzae and P. expansum with 

observed values of 55.42% and 100% against expected values of 31.91% and 52.77% respectively) and additive 

effects were observed on the other five tested fungi (B. theobromae, F. solani, A. niger, A. flavus and A. awamori) 

with respective observed percentage inhibition values of 75.22%, 36.74%, 83.65%, 52.56% and 60.15% as against 

respective expected values of  65.45%, 30.55%, 75.46%, 47.54% and 42.21%.  
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Figure 4: Comparative percentage mycelial growth inhibition of Mancozeb, Single and Combined extracts  of 

Moringa oleifera and Allium sativum against postharvest fungi of sweet potato 

 

Effect of Zingiber officinale and Allium sativum Extract Combination on Sweet potato Spoilage Fungi 

Zingiber officinale extract had pathogen dependent inhibition that was significantly different from the control but 

not above 50% inhibition when used alone at a concentration of 1/10. They included inhibitions of   49.09%, 

27.50%, 34.01%, 26.42%, 27.56%, 26.04% and 15.22% respectively against B. theobromae, R. oryzae, F. solani, A. 

niger, A. flavus, P. expansum and   A. awamori. As shown in Figure 28,  the extract of Zingiber officinale 

exerted a synergistic effect against four fungi viz:  , F. solani, , A. flavus, P. expansum and   A. awamori (with 

respective observed percentage inhibition values of 88.44%, 76.92%, 69.18% and 78.11% as against respective 

expected values of  49.72%, 41.36%, 33.06% and 45.84%)  and additive  effect against the other fungi:  B. 

theobromae, R. oryzae  and A. niger  (with respective observed percentage inhibition values of 51.25%, 94.17% and 

98.74% as against expected values of  35.97%, 71.99% and 66.22%) when it was combined with Allium sativum. 

 

 
Figure 5: Comparative percentage mycelial growth inhibition of Mancozeb, Single and Combined extracts of  

Zingiber officinale and Allium sativm against postharvest fungi of sweet potato 

 

Effect of Garcinia kola and Allium sativum Extract Combination on Sweet potato Spoilage Fungi 

Garcinia kola showed percentage inhibitions that were statistically significantly different from the control but less 

than 50% inhibition and includes 18.64%, 31.67%, 28.47%, 17.61%, 31.41%, 17.71% and 10.15% against B. 

theobromae, R. oryzae, F. solani, A. niger, A. flavus, P. expansum and A. awamori respectively.  However, the 

combination of Garcinia kola extract with that of Allium sativum (Figure 29) led to an antagonistic effect on R. 

oryzae   (observed value of 19.17% as against expected value of  39.64%) and an additive effect was observed in the 

other tested fungi (B. theobromae, F. solani, A. niger, A. flavus, P. expansum and   A. awamori) with respective 

observed percentage inhibition values of 58.55%, 50.34%, 80.50%, 35.77%, 52.09% and 30.43% as against 

respective expected values of  55.27%, 45.5%, 62.17%, 44.48%, 40.86%, and 29.05%); with the effect on A. flavus 

trending towards antagonism (Synergy ratio = 0.80). 
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Figure 6: Comparative percentage mycelial growth inhibition of Mancozeb, Single and Combined extracts  of 

Garcinia kola and Allium sativum against postharvest fungi of sweet potato 
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Effect of Garcinia kola and Zingiber officinale extract combination on sweet potato spoilage Fungi 

On application as single extracts, neither Garcinia kola nor Zingiber officinale could exhibit up to 50% mycelia 

growth inhibition. However, the combination of Garcinia kola with Zingiber officinale (Figure 30) had a synergistic 

effect in R. oryzae (76.12% observed value against 50.46% expected value) an additive effect in B. theobromae, F. 

solani, A. niger and A. flavus (with respective observed percentage inhibition values of 75.13%, 71.43%, 39.62% 

and 75.00% as against respective expected values of  58.61%, 52.8%, 39.38%, and 50.30%)  and an antagonistic 

effect in two fungi (A. awamori and P. expansum with observed  percentage inhibitions of 10.87% and 18.75 as 

against expected values of 23.83% and 39.14% respectively). 

 

 
Figure 7: Comparative percentage mycelial growth inhibition of Single and Combined extracts  of Garcinia 

kola and Zingiber officinale against postharvest fungi of sweet potato 

 

IV. DISCUSSION  

The outcomes from the single extract antifungal evaluations 

made it clear that all the tested plant extracts when used 

individually had activity against all the tested fungi, indicating 

and as well confirming earlier reports (Ijato, 2011) that all of the 

extracts possess anti-fungal properties. Ethanolic extracts of 

garlic was revealed by results of an investigation by Akinmusire 

et al. (2014) to inhibit the growth of Aspergillus ustus; 

Aspergillus niger and Penicillium species. The results of the 

present study also confirmed earlier observations of Tagoe et al. 

(2011), who had reported that ethanol extract of garlic is active 

against Aspergillus flavus, Aspergillus niger and Cladosporium 

herbarum. The antimicrobial activity of the Moringa extract was 

in keeping with the previous studies done by Busani et al. (2012) 

who reported on the antibacterial properties of M. oleifera seed 

and leaf. The inhibitory effects of aqueous extracts of moringa 

leaf on mycelia growth of B. theobromae, A. niger, F. solani and 

R. stolonifer and their attendant rots on sweetpotato had earlier 

been reported by Alum et al. (2014). 

The inhibitory effects of the extracts tested in the present study 

was shown by results to vary with extract plant type, extract 

concentration, pathogen and extract constitution.  On the basis of 

pathogen sensitivity, all the tested fungi were more or less 

sensitive to the four plant extracts, though sensitivity was 

generally low with the exception of A. niger. R. oryzae (Figure 1) 

was most sensitive to Garcinia kola and showed least 

susceptibility towards A. sativum at both concentrations. B. 

theobromae was most susceptible to Z officinale and least 

sensitive to Garcinia kola extract. F. solani in turn was most and 

least susceptible to Z. officinale and M. oleifera respectively. A. 

niger was the most susceptible of all the tested fungi was most 

sensitive to A. sativum followed by M. oleifera and least sensitive 

to G. kola. A. flavus was most sensitive to M. oleifera and least 

susceptible to A. sativum. A. awamori and P. expansum was most 

sensitive to M. oleifera and least sensitive to G. kola. 

With respect to extract concentration, results on the study, using 

individual extracts alone showed that at a low extract 

concentration (50mg/ml), percentage inhibition was significantly 

better than the control but generally low (below 30% i.e 

inhibition from 5.44 to 29.56%) across the tested fungi. 

However, increasing the extract concentrations  to 100mg/ml 

caused Significantly higher percentage inhibition against all the 

test fungi than their lower concentrated counterparts. This 

finding is in aggreement with findings of  several researchers 

(Amionye and Ataga, 2007; Alhussaen et al., 2011).  Alhussaen 

et al. (2011) obtained results that indicated that garlic extract had 

a concentration dependent activity against Pythium ultimum 

isolated from tomato seedlings. Alhussaen et al., (2011) in their 

study, reported that undiluted garlic extract showed a high 

control activity with no growth as compared to the biotic control 

without the extract whereas diluted garlic extracts 10% and 5% 

reduced the fungal growth to 15.5% and 41% respectively. 

Increasing concentrations of these extracts implied an increase in 

the active ingredients of the solutions which acts on the fungi 

thereby affecting their physiological processes and consequently 

lowering the growth of the fungi. That not withstanding, none, 

apart from garlic extract against only A. niger exhibited 

percentage mycelia growth inhibition that was up to 50%. This is 

in keeping with findings of several researchers, for instance, 

results obtained by Okigbo and Nmeka (2005) in their 
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investigation of hot water extracts of Z. officinale seeds via radial 

growth technique for antimicrobial activity against Fusarium 

species., A. flavus and A. niger showed that Z. officinale 

exhibited 33.3%, 31.5%, and 18.2% mycelial growth inhibition 

respectively. Possible explanations for the generally low 

percentage inhibition recorded in this study may be due to the 

fact that the concentrations were low.  

However, with the concomitant increases in percentage inhibition 

attendant with increase in extract concentration observed in this 

work and corroborated by other works, chances are that further 

increase in single extract concentration could produce 

correspondingly increase in percentage inhibition of 

phytopathogen but that may trigger unfavorable outcome on the 

organoleptic properties of food produce or worse still trigger 

emergence of resistance as was the case with overuse of chemical 

fungicides. From the forgoing and based on a survey report 

harnessed from some of Ebonyi sweet potato farmers who 

reported to have in time past used neem leaf extracts on a 

postharvest context but had to stop as they found the extracts 

impacting on the organoleptic characteristics of their food, there 

is need for development of a more potent control agent that will 

possess high activity at low dose rate. Moreover, the result of the 

antifungal action of the individually used plant extracts showed 

that none of the extracts had broad spectrum activity against the 

text fungi. The outcomes of susceptibility experiment depicted 

that whereas extract of garlic showed the highest inhibitory effect 

at both concentrations (29.56 and 54.09%) against A. niger, it 

gave inhibitions as low as 7.28% and 11.67% against R. oryzae. 

Allium sativum exhibiting the highest percentage inhibition 

amongst Zingiber officinale and other extracts in the present 

studies is in keeping with findings by Iram et al. (2012) and 

Skrinjar and Nemet (2009). The antimicrobial activity of garlic is 

believed to be due to the effect of allicin, the main ingredient in 

garlic, generated by the phosphopyridoxal enzyme allinase and 

ajoene. The second highest percentage inhibition (26.12% and 

49.09%) was exhibited by Zingiber officinale extract against B. 

theobromae but the same plant extract could exhibit only 8.7% 

and 15.22% inhibitions against A. awamori. Similarly, Moringa 

oleifera which exhibited the third highest inhibition percentage 

(25.79% and 46.54%) shown against A. niger barely inhibited 

(5.44% and 8.84%) F. solani.  Given the fact that none of the 

single extracts exhibited broad spectrum antimicrobial activity 

and considering also the broad spectrum of pathogens involved 

in the post harvest food spoilage complex; for any alternative 

control methods to be efficient, such alternative control methods 

should not be too specific. 

From the forgoing, the need to seek for control agents with high 

biological activity against the fungi at low rate application and a 

broad spectrum activity became obvious. Based on expositions 

by Sharom et al. (2014) that identifying synergistic combinations 

of the natural plant compounds could result in control strategies 

with high biological activity (enhanced antimicrobial activity) , 

low dose rate application and a low risk of pathogen-resistance 

development and the paucity of information on the activity of 

combined plant extracts against sweet potato postharvest fungi, 

the present study comparatively evaluated the plant extracts (M. 

oleifera, G. kola, A. sativum and Z. officinale) in their two by 

two combinations and mancozeb used as a positive control. 

Mancozeb exhibited appreciable inhibition that was above 50% 

against all the test fungi. The result of the present study agrees 

with several reports on the antifungal activity of mancozeb. 

Suleiman and Sule (2016) had earlier reported an inhibition as 

high as 92.22% against P. expansum.  Dar et al. (2013) in like 

manner reported after their investigation that that mancozeb 

proved to be the best for the growth inhibition of F. solani and F. 

oxysporum. Chirag (2014) reported 100% inhibition of F. solani 

by mancozeb at different concentrations including 1000, 1500, 

2000 and 2500ppm. This study was not able to verify the 

mechanism of action of mancozeb but according to reports in 

literature, Mancozeb inhibits enzyme activity in fungi by forming 

a complex with metal-containing enzymes including those 

involved in the production of adenosine triphosphate (ATP).  

As aforementioned, single extracts of the four plant species 

exhibited weak percentage inhibition (below 50%) against all the 

text fungi except for Allium sativum extract and A. niger 

interaction. However, the results of evaluation of the two-by-two 

combination (50mg/ml concentration each) of plant extracts 

showed three different kinds of interactions viz: synergism, 

additivity and antagonism; with additive interaction 

predominating, followed by synergistic interactions, both of 

which resulted in increased inhibition (above 50%) across 

majority of the pathogens. The observed synergistic as well as 

additive interactions provided increased antimicrobial activity 

using lower concentration when used together while antagonist 

interaction provided decreased antimicrobial activity. Of the 

plant extract combinations, A. sativum and Z. officinale was 

found most effective followed by A. sativum and M. oleifera; 

both extract combinations proving the most potent with 

broadened spectra of activities and inhibition values slightly 

comparable to those of Mancozeb. While Zingiber officinale and 

Allium sativum exerted a synergistic effect against four fungi viz:  

F. solani, A. flavus, P. expansum and   A. awamori and additive 

effect against the other fungi (B. theobromae, R. oryzae and A. 

niger), Moringa oleifera and Allium sativum extract combination 

gave synergistic effects against two fungi and additive effects on 

the other five fungi, with no record of antagonism. The cause of 

increased efficacy is unknown, although possession of the 

different modes of action by the active phytochemical of the 

constituent plant botanicals might be a factor resulting to additive 

and synergistic effects. 

On the contrary, Moringa oleifera plus Zingiber officinale and 

Garcinia kola plus Moringa oleifera extract combinations 

exhibited the poorest antifungal interaction; giving antagonistic 

interaction against five of the seven test fungi and additive effect 

but below 50% inhibition on the other two fungi. Moringa 

oleifera and Allium sativum gave synergistic effects against two 

fungi and additive effects on the other five fungi. Garcinia kola 

and Allium sativum led to an antagonistic effect on R. oryzae and 

an additive effect was observed in the other tested fungi (in spite 

of which inhibition against two fungi (P. expansum and   A. 

awamori) were less than 50%. Garcinia kola and Zingiber 

officinale exhibited a synergistic effect in R. oryzae, additive 

effect in B. theobromae, F. solani, A. niger and A. flavus and an 

antagonistic effect in two fungi (A. awamori and P. expansum). 

The reason for the reduced fungi sensitivity to the combinations 

that exhibited antagonism that could be indicative of competitive 

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p98XX
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 2, February 2020      411 

ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p98XX  www.ijsrp.org 

inhibition resulting from constituents in the plant extracts 

competing for the mode of action sites of the active ingredients.  

Conclusion 

In conclusion, the study showed that none of the single extracts 

exhibited broad spectrum antimicrobial activity, thus suggesting 

that where a broad spectrum of pathogens are involved in the 

post harvest food spoilage complex; none of the plant extracts if 

used alone can be an efficient alternative to synthetic fungicides. 

The study as well showed that plants antimicrobial agent’s 

combination can modify the antimicrobial activity and that while 

some treatment combinations perform better than their individual 

counterparts when used alone, not all extract combinations are 

effective despite the potency of their individual components. 

This thus suggested that empirical formulation and application of 

plant botanical combinations as protectants without prior 

verification may not yield good outcomes.  The plant extract 

combinations that exhibited synergism and additivity should be 

developed to enhance antimicrobial potentiation while 

antagonistic extract combinations should be avoided due to 

emerging resistance microorganisms. Combinations of A. 

sativum extracts with either Z. officinale or M. oleifera extract 

hold promising prospect for use in the development of novel 

biofungicide for management of postharvest fungi of sweet 

potatoes. 
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Abstract 

In this globalization era, more and more technological sophistication and the speed of information that can be received by everyone 

causes the world to be more open. Many new things that are easy to enter the country of Indonesia with technological and information 

sophistication, are also accompanied by increasing human resources in using and utilizing various technological sophistication 

features. One of them is the use of social media. Social media is the biggest influence on the existence of new information that can be 

accessed by all people, ranging from men and women. Nowadays, there is a lot of talk about the phenomenon of Cross Hijabers, 

where in a nutshell the Cross Hijabers phenomenon is a phenomenon of men who like wearing hijab / veil and joining Muslim 

community or activities. The rise of the Cross Hijabers phenomenon has long been talked about on social media, especially on 

Instagram and Twitter. Many Instagram and Twitter accounts post and share photos or videos of men wearing Muslim women's 

clothing, complete with hijab and veils. This is certainly a distorted phenomenon. In this writing, the author looks at the phenomenon 

of Cross Hijabers that is widely discussed in Indonesia through the lens of law and Human Rights. 

 

Keywords: Cross Hijabers, Law, Human Rights 

 

 

A. Preliminary 

 At present, there are a lot of phenomena that occur in Indonesia, one of which is the Cross Hijabers phenomenon which is 

widely discussed on social media such as Instagram and Twitter. Instagram and Twitter is one large and wide platform, and can be 

accessed by anyone, anytime, anywhere. Most of those who do this Cross Hijabers are teenagers. Cross Hijabers himself refers to 

men who like to look like women. Generally, they appear with a hijab, complete with a veil that covers part of the face. The term 

“Cross Hijabers” itself is taken from the term “crossdressing”. The last name is a term used for a dress up style or appearance - 

specifically for clothing - that is incompatible with the innate gender from birth. Crossdressing can be done by men who dress up like 

women or even vice versa.1 This Cross Hijabers phenomenon reflects an acute crisis of sexuality identity. Though humans were 

created only in two sexes, namely male and female. Each - each has unique characteristics both in terms of physical form and 

psychological factors. Consequently, obligations to men are different from obligations to women2. It is not yet clearly known what 

underlies the perpetrators of Cross Hijabers to do this, some of the factors that may be due to psychiatric disorders, their curiosity to 

become a figure of the opposite sex which causes them to dress up like women, and there are other factors that they only fun and just 

                                                            
1 Tim CNN Indonesia, ‘Mengenal Fenomena “Crosshijaber” Yang Ramai Di Jagat Maya’, CNN Indonesia 
<https://www.cnnindonesia.com/gaya-hidup/20191014122452-284-439284/mengenal-fenomena-crosshijaber-yang-
ramai-di-jagat-maya> [accessed 31 January 2020]. 
2 Compare this to the idea that humans are free but do not have natural authority over others. Initially it was called the 
oldest form of society, the family. The child is bound to the father as long as he needs it, after it is no longer natural but he 
does a social contract. This social contract can also be called alienation because free humans basically do not have 
complete freedom. As an illustration, a newborn baby is a free man but to achieve his freedom, the baby needs his mother 
so that the nutritional coverage is met through food and drink, further in Tomy Michael, Memaknai Pemikiran Jean-
Jacques Rousseau Tentang Kehendak Umum Menciptakan Keadilan, Kajian Multi Disiplin Ilmu dalam Pengembangan 
IPTEKS untuk Mewujudkan Pembangunan Nasional Semesta Berencana (PNSB) sebagai Upaya Meningkatkan Daya 
Saing Global. 
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to keep up with what's being talked about on social media. Not only in cyberspace, Cross Hijabers also exist in the real world. Some 

time ago the City of Sukoharjo, Central Java, was shocked by a man with a mustache who disguised himself as a veiled woman and 

entered a mosque. He often invites photos together with the congregation of women. In Bandung, men wearing Muslim clothing some 

time ago also made me uneasy. Because, from a number of photos uploaded on social media, in a mosque, they are in a women's safe. 

They often unite with women when there are Islamic studies in mosques. Some of them even commit criminal acts. For example, in 

Ternate, North Maluku, on October 18, 2019, men wearing women's clothing veiled stole four mobile phones. Even in Kebumen, 

Central Java, the police responded seriously to this phenomenon. All police personnel were asked to be on alert when worshiping at 

the mosque, and to oversee the crosshijaber community that might exist in Kebumen. 3 

 This is certainly detrimental to society, especially women. Where people who do this Cross Hijabers dare to enter women's 

privacy spaces, such as bathrooms, nursing rooms, rooms to change clothes, and even inside the mosque they sometimes dare to enter. 

This causes concern for women. One example is that they fear that these Cross Hijabers do something that is not right in a room 

reserved for women, such as harassing women, stealing their belongings secretly, doing something bad to channel their passions, and 

things - other bad things that might happen. Because after all they are men - their nature is stronger than women who can indirectly 

take advantage of women's weaknesses. This is supported by the existence of a patriarchal culture that dominates the values that live 

in society. This causes patterns of behavior, habits, regulatory legislation so that the economic, political and religious sectors also 

have a patriarchal perspective. This has an impact on the position of women who are sub-ordinate, marginal, vulnerable to violence 

and multi-burden.4 

 So in this paper, the author examines how law and Human Rights view the phenomenon of Cross Hijabers that is happening 

in the community. The method of approach taken by the author is a juridical empirical approach, which is where the authors search, 

explore, and find facts and facts that exist in society by looking at the situation and conditions that occur. As well as integrating with 

the rules and legal norms in accordance with the issues raised by the author. 

B. Discussion 

 Responding to the phenomenon of Cross Hijabers that occurred in Indonesia, the Indonesian Ulema Council (MUI) 

considers it an act that is forbidden in Islamic teachings. Deputy Chairperson of the Indonesian Ulema Council (MUI), Zainut Tauhid 

said that the true teachings of Islam strictly forbid men to resemble women and women to resemble men because in terms of destiny 

and the sharia of men and women are different.5 In Islamic teachings, whatever their motives and reasons, this cross hijaber 

phenomenon is haraam. It is very clear that Rasulullah SAW cursed those who resembled women from among men. Likewise, those 

who resemble men from among women. Activities similar to this include clothing and accessories as well as their innate behavior. 

 Human Rights does not prohibit humans from using any kind of clothing, there are no restrictions and no penalties. From a 

legal standpoint, the Opening of the 1945 Constitution of the Republic of Indonesia which contained Pancasila became the basis of 

state philosophy which gave birth to a legal ideal (rechtside) and the basis of its own legal system in accordance with the spirit of the 

Indonesian people themselves. which provides legal guidance and overcomes all statutory regulations including the 1945 Constitution. 

In such a position, the Preamble of the 1945 Constitution and the Pancasila it contains constitutes fundamental principles or 

fundamental principles of state rules and cannot be changed by law, unless changes are made to the law. original identity that was 

born in 1945.6 In the 1945 Constitution and Pancasila, all humans are given the freedom to regulate their own lives, including in how 

to dress. Indonesian law does not have rules and penalties for the way a person dresses, including Cross Hijabers. We cannot punish 

someone who commits Cross Hijabers by using a certain law because there is no regulation in Indonesia itself. Dressing is a personal 

matter for everyone who is protected by human rights. 

 One of the characteristics of Human Rights is Inhern, which is inherently inherent in human beings. In addition there are 

other characteristics, namely Inaliable, which means that Human Rights cannot be revoked and cannot be shared. This proves that 

                                                            
3 Manda Firmansyah, ‘Fenomena Crosshijaber, Eksistensi Atau Gangguan Kejiwaan?’, Alinea.Id 
<https://www.alinea.id/gaya-hidup/fenomena-crosshijaber-eksistensi-atau-gangguan-kejiwaan-b1Xoy9o2A> [accessed 
31 January 2020]. 
4 Wiwik Afifah, ‘HUKUM DAN KONSTITUSI: PERLINDUNGAN HUKUM ATAS DISKRIMINASI PADA HAK ASASI 
PEREMPUAN DI DALAM KONSTITUSI’, DiH Jurnal Ilmu Hukum, Fakultas Hukum Universitas 17 Agustus 1945 Surabaya, 
13.26 (2017), 201. 
5 Devira Prastiwi, ‘4 Hal Tentang Fenomena Crosshijaber’, Liputan6.Com 
<https://www.liputan6.com/news/read/4086072/4-hal-tentang-fenomena-crosshijaber> [accessed 31 January 2020]. 
6 Ari Wibowo, ‘Pengaturan Peraturan Daerah Kabupaten Solok Nomor 6 Tahun 2002 Tentang Berpakaian Muslim Dan 
Muslimah Dalam Perspektif Hukum Ketatanegaraan Indonesia’, Jurnal Hukum Ius Quia Iustum, 14.3 (2007). 
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truly every human being has a choice in his life and no one can revoke, reduce, and deprive them of their rights, including in dress. If 

in a situation where we are a party that forbids the users of Cross Hijabers not to dress like that, then we can be said to violate Human 

Rights, specifically to take away their freedom to dress. Because human rights are absolute, which means that humans have them not 

because they are given by the state, society or anyone, but because they are human. Human Rights are all the authority and power that 

we have because we are humans, arising from us in the womb and obtained directly from God. The state is obliged to protect human 

rights for its citizens. Where it is clear that the responsibility of the state is to respect, to fulfill, and to protect. The state must respect, 

fulfill and protect the human rights of its citizens because they have entrusted their sovereignty to the state. 

 In the nature of human rights, namely what is referred to as supralegal, that human rights do not depend on the state, 

government, or even the laws governing these rights. This is where the Law does not regulate the procedure for dressing, choice of 

dress, and what type of clothes we use. So if we look at it from the perspective of law, law in Indonesia cannot enforce what is 

permitted and what is not permitted by humans because it is not part of the affairs and authority of the state, but it is an individual 

authority over the existence of Human Rights. However, what can be done by our law is if the users of Cross Hijabers do something 

that is clearly prohibited by the government and has been governed by laws such as harassment, theft, robbery, and other bad things, 

then the state has the authority and obligation to act. By punishing the offender in accordance with applicable laws and regulations. 

 Furthermore, if we look at it from a human rights perspective, it has two sides. The side of the Cross Hijabers user itself and 

the side of the community that is not a circle of Cross Hijabers users. If you look at the users of Cross Hijabers, then of course they 

have the right to dress according to what they want. But this deviates from existing norms, such as norms of decency and norms of 

religion. Because it is not proper for a man to wear women's clothes, and vice versa. This can be seen from their motives for Cross 

Hijabers. According to the sociologist from the University of Indonesia, Ida Ruwaida, it is necessary to first trace the background and 

motives of the crosshijabers wearing headscarves or veils. She said, if the perpetrators of crosshijaber are men who like to express 

themselves by dressing women, then it is classified as gender expression. Within the gender expression group, there are those who 

like to appear in the public sphere, others who only use it to satisfy themselves.7 So if like this, they are protected by Human Rights, 

where they are free to express themselves even though they are dressed in women.  

 Conversely, if we see from the side of the community who are not a circle of Cross Hijabers users, of course they have the 

same rights. The point is that they will feel anxiety and worry about this phenomenon. Because it is undeniable also that this 

phenomenon produces bad impacts on society. People who are not users of Cross Hijabers, have the right to be protected by the state 

for anxiety, fear, and worry. Here the state is also required to take steps to reduce the existence of this Cross Hijabers phenomenon. 

The state not only carries out monitoring of this widespread phenomenon, but the state must also do something real to overcome the 

problem of Cross Hijabers. The state must not look at one side whether it be seen from women or men. Because it is in accordance 

with the nature of human rights, namely equality, which means that all human beings have the same degree as God's creation, then the 

state is obliged to protect fairly because human dignity and dignity are the same. Here is supported by the existence of one main 

characteristic of Human Rights namely Human Rights applies to everyone. And the state is obliged to protect Cross Hijabers users 

and those who are not cirle of Cross Hijabers.  

 The last discussion is, the state can do a way to deal with the phenomenon of Cross Hijabers. For example by the way the 

police immediately conduct an investigation of the signaled Cross Hijabers. The police can investigate the social media accounts they 

use. In addition, the police can investigate who the perpetrators are and the motives behind their actions. If there are efforts by those 

who deliberately upset the public, then the state has the right to carry out further legal proceedings. In addition, the state is obliged to 

provide education to its people by means of assessment, counseling, and socialization. The result of the country's education is that the 

public has its own filter to block the rate of Cross Hijabers. They will be sensitive to this phenomenon of deviation. They will 

immediately report to the state when they suspect and know the phenomenon of Cross Hijabers in their midst. As for women in 

particular, they can be careful. Women do not carelessly make chips on people they do not know. Thus they can avoid the possibility 

of crime from Cross Hijabers. In this case, it should be noted about the teachings of Islam which forbids people of the same sex to 

sleep in a blanket. Including bathing with same-sex people in one bathroom and the rules of genitals limitation that can be seen by 

those of the same sex.8 As a result, women will be able to avoid and awake from this Cross Hijabers phenomenon.9 

                                                            
7 Firmansyah. 
8 From that sense, there is a fundamental difference between the nature of the right according to the Law of the Republic 
of Indonesia Number 39 of 1999 on Human Rights Universal Declaration of Human Rights 1948 namely the international 
nature of the right according to the rights of human beings freely freely without any element of God or divine rights 
while nationally in Indonesia, there is no associated human rights as a creature of God Almighty and is a gift from Him. 
The phrase “creature of God and is His grace” is actually equivalent to the rights conferred by Universal Declaration of 
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C. Closing 

1. Conclusion 

 The conclusion that can be delivered by the writer is that the phenomenon of Cross Hijabers refers to men who like to look 

like women. Generally, they appear with a hijab, complete with a veil that covers part of the face is a phenomenon that is rife in 

Indonesia. When viewed from a legal perspective, the Indonesian state cannot punish Cross Hijabers users because this is their right 

to dress. However, the state can act and punish these Cross Hijabers users if they do things that are prohibited by the state and are 

included in the legislation such as harassment, theft, robbery, or other things that constitute a criminal act. And when viewed from the 

perspective of Human Rights, we must see from two sides of the object, namely the Cross Hijabers users themselves and the people 

who are not Cross Hijabers users. If we look at Cross Hijabers users, they are protected by Human Rights in dress because it is their 

individual right. But if we look at it from the side of people who are not Cross Hijabers users, of course they have the right to feel 

alarmed, afraid, and worried. And here is the role of the state in dealing with this phenomenon is very necessary. 

2. Suggestion 

 The suggestion given by the writer is that the state must act on this phenomenon. The state does not only listen but must do 

something such as conducting education through studies, counseling, and socialization of the community so that the community has 

its own filter to block the rate of Cross Hijabers trends. In addition, the state must also be responsive if the public reports an event that 

is considered detrimental to them, which was carried out by these Cross Hijabers users.  
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Abstract- Health outreach interventions play a critical role in 

improving and extending the reach of health care for adolescents 

through activities such as health education, case management, 

basic health screening, and facilitating access to sexual and 

reproductive health information and services. These activities can 

directly and indirectly improve health outcomes of adolescents. 

Project based health organizations providing sexual and 

reproductive health information and services, are investing heavily 

on health outreaches targeted at at-risk and sexually active 

adolescents. Notwithstanding the heavily investments on health 

outreach interventions, few studies have examined the relationship 

between health outreach interventions and delivery of sexual and 

reproductive health information and services for urban 

adolescents. This study investigated the relationship between 

health outreach approach and delivery of adolescent health 

information and services in reproductive health projects in Kisumu 

City. A cross sectional study design was used. The target 

population was 1299 adolescents, project managers and ASRH 

service providers. A sample size of 297 was computed using the 

Krecjie and Morgan sample estimation. A self-administered 

questionnaire was used. Descriptive and inferential data were 

analysed using SPSS. The descriptive statistics included 

frequencies, percentages, means and standard deviations. 

Inferential statistics included Pearson’s correlation(r), co-efficient 

of determination (R2), Anova Test (p value) and Beta coefficients 

(β). There was statistically significant positive association 

between adolescent friendly centre approach and delivery of 

ASRHS ((r=424 p<0.01). It is recommended that project based 

reproductive health organizations specializing in adolescent 

sexual and reproductive health projects should strengthen their 

health outreach interventions to scale up the uptake of age and 

culturally appropriate sexual and reproductive health information 

and services for sexually active urban adolescents. 

 

I. INTRODUCTION 

utreach services are used to deliver health services to 

individuals with insufficient access to health facilities due to 

the inability to pay the service charges or to meet the transport cost 

incurred to reach the health facilities. Robert, Tasnim and Jenny 

(2012) in their study on integrated delivery of health services 

during outreach visits obtained that: planning for integrated 

immunization outreach services takes place at national and lower 

levels, limited evidence existed regarding training and supervision 

of health workers, engaging community volunteers for 

mobilization and tracking of women and children helped the 

health workers to conduct integrated outreach sessions, strong and 

active participation of community leaders was cited as a 

significant factor for motivating communities to attend integrated 

outreach sessions, and lastly integration of services at outreach 

delivery points does not automatically guarantee that all relevant 

services will be offered to all clients. A discussion on integrated 

outreach services provide under India’s National Rural Health 

Mission program (Banerjee,2010) highlights that health workers 

were not fully aware of services to be offered and lacked sufficient 

skills to deliver the package of additional services, such as family 

planning. 

         However, despite the progress made in improving sexual and 

reproductive health services (SRHS) to the adolescents since the 

International Conference on Population and Development (ICPD), 

young people are still vulnerable to poor and unfriendly sexual and 

reproductive health services. A large number of the adolescents 

lack access to comprehensive sexual and reproductive health 

information, education and services. This severely limits their 

ability to make informed decisions regarding their sexuality 

protect their health and stand up for their sexual and reproductive 

health rights (SRHR). Hierarchical and conservative ideas about 

the adolescents’ autonomy and right to make decisions about their 

sexual and reproductive lives, restrict the young people’s SRHR 

meaning that their voices go unheard. Social-cultural norms and 

values subordinate the adolescents and limits their reproductive 

rights, including access to contraception, safe and legal abortion 

and sexual rights (GUSO, 2015). 

         As the young people pass through puberty and adolescence, 

new and emerging health concerns arise which has a great impact 

on their sexual and reproductive health. It is estimated that 3 

percent of adolescents aged 15 to 24 years are HIV positive. The 

young women in this age group are more vulnerable to HIV 

infection than men of the same age (Kenya HIV County Profile, 

2016). Despite these challenges, many young people in need of 

SRH services are embarrassed to seek services because of fear of 

being seen by relatives or people who might identify them or their 

information being shared with family members (NRHP, 2007). 

O 
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Poverty has been a great barrier on the delivery of sexual and 

reproductive health services to the adolescents. Poverty is a cause, 

as well as a consequence of poor health and wellbeing of any 

group of people in the society more so the adolescents. In many 

developing countries, the governments do not have the capacity 

and resources to provide universal access in that there are no 

enough human resources that is trained doctors, nurses and 

midwives to provide services, supplies of drugs and contraceptives 

are often erratic, and some areas lack technical expertise to offer 

quality sexual and reproductive health services. The introduction 

of the cost component attached in this sexual and reproductive 

health services has prevented many poor people especially the 

adolescents from utilising SRH services. The adolescents living in 

poor households are more likely to be exposed to sexual coercion 

and engage in high-risk behaviours, such as transactional sex, non-

consensual sex, and sex with multiple partners than the 

adolescents who are financially stable or better off (Mchunu, 

Peltzer, Tutshana and Seutlwadi, 2012). 

         Asia and Pacific is the world’s most populated region with 

4.2 billion people and the region accounts for 60 percent of the 

world’s adolescent population, amounting to approximately 750 

million persons. While some progress has been made towards 

achieving universal access to sexual and reproductive health 

services in the region, the unmet need of SRH services still remain 

high. Approximately 38 percent of pregnancies in Asia are 

unintended, and sadly 21 percent end in abortion. The past 20 

years have seen vast improvements in reducing teen’s pregnancy; 

however, according to WHO about 30 percent of unsafe abortions 

occur among women younger than 20 years of age. HIV 

prevalence has been relatively stable in Asia; however, it is still 

remains a major concern in this region, especially among young 

people. This is because there is a wide gap in awareness of SRH 

programmes. Every year approximately 6 million adolescent girls 

in Asia become mothers, three quarters of whom are in South Asia 

(Geary, Gomez, Kahn and Norris, 2014). 

         Teenagers are the leading and frequent users of emergency 

contraception at Australian Family Planning clinics (Mirza, Kovas 

and MacDonald,2018).45percent of sexually active Australian 

high-school students do not use condoms consistently  and 31 

percent use condoms only as they are not aware of the other forms 

of contraceptives (Lindsay, Smith and Rosenthal,2017).In rural 

and remote areas of Australia, young people’s access to SRH 

services is linked to a number of factors including geography, 

socio-economic status, gender and health education. The access to 

SRH is also affected by distance, expenses associated with the 

SRH services, scarcity of services and a smaller workforce who 

are expected to serve a large number of young people. Difficulties 

in accessing a range of contraceptive options by the young people 

may contribute to relatively high number of teenage pregnancies 

in rural communities. The Australian adolescents cites 

confidentiality concerns as a great hurdle in accessing SRH 

services. 

         United States teen pregnancy ,birth, abortion and STIs rates 

are higher than those in most other developed countries (Singh and 

Darroch,2000).The factors contributing to the high teen fertility 

and risky sexual behaviours include social-economic status, 

parental education, community and peer influences, self-esteem, 

access to education and school success among others 

(Linda,2006).Between 25 and 33 percent of adolescents forgo 

SRH and many other lack access(Fuentes,2006).Some of the 

factors hindering the adolescents from accessing or using SRH 

services include :lack of confidentiality-while 60 percent of 

adolescents seeking SRH services at family planning clinics do so 

with parental knowledge, one in five would use no contraceptive 

only if parental notification for prescription contraceptives were 

mandated (Jones,2005),lack of access and utilization to preventive 

care-the low outpatient visits by adolescents put them at high risk 

for health complications, and high school drop outs are at even 

greater risk than their non-dropout peers (Randal,2005), lack of 

providers trained in SRH-out of the 195 accredited paediatric 

residency training programs in the US,only27 have fellowship 

programs to train service providers in adolescent care lack of 

comprehensive sexuality education-fewer than half of all states 

require public schools to teach sex education and fewer than one-

third require the curriculum to cover contraception (Guttmacher 

Institute,2010). 

         In Tanzania the adolescents under the age of 24 years 

comprise 32 percent of the entire population (National Bureau of 

Statistics Tanzania, 2010). These young people face several 

significant sexual and reproductive health challenges such as 

limited access to adolescent friendly services including 

information on growth, sexuality and family planning. As a result 

of this the young people are exposed to risky behaviours resulting 

to high STI and HIV prevalence, early pregnancies and 

vulnerability to delivery complications resulting in high rates of 

death and disability (Pathfinder International ,2003).Socio-

cultural factors leads to negative gender inequities in homes and 

the wider community ,leading to disparities in access to SRH 

services ,education and other key services (Maggie,2010).A 

qualitative study by AMREF (2012) in Tanzania focusing on the 

barriers to sexual and reproductive health services among young 

people revealed that a good number of health facilities do not have 

skilled services providers on SRH. It was also established that the 

SRH services were inaccessible due to lack of privacy, 

confidentiality, equipment and negative attitudes from services 

providers. 

         An assessment report of the national response to young 

people’s sexual and reproductive health in Nigeria revealed major 

challenges affecting the delivery of SRH to the adolescents which 

include: lack of funding at the federal and state governments levels 

and no clear budgetary provision is made for programming on 

young people’s SRH needs, the bulk of funding available for SRH 

programming is provided by international donors with strict 

policies, majority of the existing programmes are focused on 

young people in school and very few programmes target out-of-

school adolescents, married adolescents, young people in difficult 

circumstances or those in rural areas, SRH supporting policies 

available on paper, but most are yet to be translated into 

meaningful programme interventions (Federal Ministry of 

Health,2009).The SRH needs of young people in Nigeria are often 

unattended to and have poor access to SRH services and 

information which results into risky sexual behaviours ,unsafe 

abortions, teenage pregnancies, drug abuse and HIV/AIDS 

infections (UNPF,2013). 

         Adolescents in Kenya, just like in other developing countries 

face a number of social, economic and health issues that affects 

their access to SRH services which are very critical in their lives. 
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A report from FHI 360 and Ministry of Health (2011) on 

adolescents and SRH in Kenya indicates several challenges at 

program and service delivery level .At program level the 

challenges highlighted includes; inadequate human and financial 

resources, programs not incorporating the social and cultural 

aspect into the interventions, inadequate distribution of SRH 

activities in the country, the emerging ICT platform has not been 

fully utilized by programs to reach adolescents with information; 

while the service delivery challenges includes; lack of adolescents 

friendly services (YFS),inadequate training and orientation of 

service providers to provide SRH services to the adolescents, 

awareness creation of available adolescents SRH services is 

inadequate, frequent shortage of commodities and supplies and 

lastly peer educators not being fully utilized. Population Council 

(2011) cites that the Kenyan adolescents face a great setback in 

accessing SRH services due to low budget allocation on SRH, 

limited resources for better programming, inadequate physical 

infrastructure for provision of SRH services and inadequate 

reproductive health (RH) information for adolescents. 

         Adolescents and young people in Nyanza region specifically 

in Kisumu like the rest of Kenya, encounter various SRH related 

problems resulting from low access to information and utilization 

of services. They are adversely affected because the area is the 

epicentre of HIV in the country (National AIDS and STI Control 

Programme,2014).Teenage pregnancy and motherhood is quite 

high where 15.4 percent of adolescent women aged 15-19 have 

had a live birth in Kisumu The county has high unmet need for 

family planning that stands at 23.3 percent among currently 

married women in reproductive age with the young people worst 

hit (KNBS and ICF Macro,2014).A  report by CSA Kenya (2015) 

revealed that teachers and parents reported to have some problems 

that hinder them from discussing SRH issues effectively with the 

adolescents. Most teachers reported that they do not teach SRHR 

to students as the issues are not included in their curriculum, the 

subject is not examinable and in addition they rely on their own 

experiences to guide students. This was because their trainings do 

not capture SRH related to adolescents. On the other hand, parents 

also reported that they do not talk to their children because they 

don’t take them seriously since they prefer getting SRH 

information from other sources. 

         In Kenya, the pendulum is steadily swinging back from 

focusing on risks of HIV/AIDS for adolescents to a broader 

approach or perspective to adolescents’ development, including 

the pivotal issues related to sexual and reproductive health (Obare 

and Birungi, 2011). Many parties including donors, Non-

Governmental Organizations, government agencies, programs and 

service providers are increasingly and steadily moving towards 

such a holistic approach to addressing adolescents’ issues. The 

government agencies have expressed the need for better 

coordination of the multiple  SRH projects being implemented by 

partners especially the NGOs (MoEST,2015).The main program 

approaches used by most of the NGOs to reach the adolescents 

include peer education, edutainment, service delivery (including 

outreach services),adolescents support structures commonly 

referred to as adolescents centres, mass media, ICT, edusports, life 

skills education, mentorship, adult influencers, and advocacy for 

policy review or change (FHI 360,2011). 

 

         Family Health Options Kenya (FHOK) is a Non-

Governmental Organization with a long history of leadership in 

SRHR programs in Kenya and recognized for pioneering Family 

Planning (FP) services, Family Life Education for young people 

and providing integrated Clinic and Community based service 

delivery approaches especially through health outreaches. In 

partnership with other organizations such as International Planned 

Parenthood Federation, Family Health International, and 

DANIDA among others, the organization is in pursuit of its core 

vision of ensuring that all people exercise their sexual 

reproductive rights and accessing quality sexual reproductive 

health services. The organization has a 5-year strategic plan 

running from 2016-2020 with 9 strategic areas of focus key 

amongst them being access to quality integrated SRH services and 

information, young people, finance and administration (FHOK, 

2014). 

 

II. LITERATURE REVIEW 

Adolescent Sexual and Reproductive Health Services 

         Many of the challenges faced by the adolescents in search of 

services are related to the unwillingness of the society to adapt to 

the structurally changing position of adolescents in the modern 

world. In modern society, young people develop physically and 

emotionally at a rather young age, yet it several years later before 

they are ready to start a family. These young people simple need a 

friendly environment where they are free and feel comfortable to 

ask very deep and personal questions (Asimov, 2007). The main 

program approaches used by most of the NGOs to reach the 

adolescents include peer education, edutainment, service delivery 

(including outreach services), adolescents support structures 

commonly referred to as adolescent centres, mass media, ICT, 

edusports, life skills education, mentorship, adult influencers, and 

advocacy for policy review or change (FHI 360,2011). 

         The adolescents are great users of tools such as mobile 

phones, electronic diaries, i-phones and personal computers. On 

one hand they familiarise themselves with any emerging 

technology much quicker and more easily that the adults do; on 

the other hand, all these devices all so appealing to the young 

people, that they stand appreciated if not naively exploited. In 

addition to this, in low income countries, compared to traditional 

paper documents and land lines, the wireless connection as well as 

access to web provides and efficient platform for faster and easy 

access to information (Gray,2007). 

         Clarke, Dick and Lewin (2008) argues that Community 

outreach programs were initiated in the 1970s by non-

governmental organizations (NGOs) in response to the inadequate 

and intentionally inequitable public health care under the apartheid 

government. Although these outreach programmes have under 

gone diverse changes, many still remain active and very helpful to 

the community. In contrast to community outreach programmes in 

other countries like Iran and Brazil, where there are formalised and 

structured programmes, those in South Africa remain diverse and 

in most parts fragmented, unstructured and unregulated. These 

community outreach programmes are primarily run through NGO 

intermediaries. Many of the international and national NGOs and 

community based organisations developed in response to sexual 

reproductive health funding (Rose, 2013). 
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         Edutainment uses drama, music or other communication 

formats that engage the emotions to inform audiences and change 

attitudes, behaviour, and social norms. The edutainment dramas 

can persuade because they show characteristics who change 

behaviour to improve lives. Stories have unique power and ability 

to describe people’s behaviour and interactions, and their 

consequences When the audience members see that they could be 

in the same situation as the characters, stories can persuade them 

to change too including dropping of negative social norms 

(Gumucio, 2001). Adolescents Friendly Centres are very 

important in provision of sexual and reproductive health services 

to the adolescents. This approach majorly involves access of 

adolescents friendly services in structures that tailor made for the 

adolescents, where they meet to get information on SRH and also 

get access to services in addition to engaging in various activities 

within the centre (Marie Stopes International, 2012) 

         Delivery of health services is the central process inside a 

health system. The manner in which this delivery is organized 

determines if the inputs lead the desired output of access to 

effective care and achievement of the health –related Sustainable 

Developments Goals (SDGs) (WHO, 2014). Adolescents sexual 

and reproductive health is a major developmental concern that 

every nation has paid a close attention. However, it is most 

profound in unindustrialized nations where the adolescents 

population is growing fastest and over 13 million unintended 

births occur amongst adolescent girls each year 

(UNFPA,2014).Kenya has had a policy framework to support the 

provision of sexual and reproductive health services to adolescents 

since 2003.The adolescent reproductive health and development 

policy (ARHD) guidelines were finalized and released for use in 

July 2005.The policy critically adopted the recommendations of 

the WHO by directing that AFHS including those offered at 

adolescents friendly centres should be packaged in four aspects 

that is available, accessible, affordable and acceptable. 

         The adolescent reproductive health and development policy 

adopted two approaches, the targeted and integrated approach. In 

the targeted approach, services were offered for the adolescents 

alone and in environments that met only the needs of the 

adolescents and excluding other groups. Examples of such 

environments could be clinical, non-clinical or a combination of 

both, and evolved to be known as the Adolescents Friendly 

Centres. On the other hand, the integrated approach refers to a 

situation where adolescents received services as part of the public, 

but special arrangements were made to make the services more 

acceptable and attractive to them. However the evaluation of this 

policy found many weaknesses, including ,poor engagement of 

stakeholders during implementation including the adolescents, 

poor and limited leadership, sub-optimal funding of the 

implementation of the policy, lack of political will, cultural  and 

religious barriers to adolescents sexual and reproductive health 

services (Onyando, Oluoch and Njuguna,2018),implying that the 

implementation did not therefore meet the threshold of the WHO 

health service delivery framework-in terms of comprehensiveness, 

quality of care and effectiveness amongst other parameters. 

         Schneider and Barron (2008) in their study on the 

achievement of millennium development goals, found that since 

1994, South Africa has made remarkable investment in public 

health care through increased infrastructure, sexual reproductive 

health related programmatic interventions coupled with a rapid 

increase in utilisation of services provided by community health 

workers and non-governmental organizations majorly through 

outreach programmes. However, it was noted that despite these 

efforts and investments, the delivery of health services was still 

not up to expected citizens’ standards. This was attributed to the 

growing demand of health services, and the failure to develop and 

implement an efficient district health system (DHS) to respond to 

the health needs of the local communities at the grass root level. 

The study further highlights the importance of the local non-

governmental organisation with capacity and resources to provide 

an enabling and supportive environment for conducting SRH 

services to the communities through outreach programs.  

         Young people across the globe experience high rates of HIV, 

Sexually Transmitted Infections (STIs), unplanned pregnancies 

and maternal morbidity and mortality. This is majorly owed to the 

fact that they (adolescents) cannot get quality SRH services due to 

its cost, accessibility and stigma that comes with it. Too many 

young people have limited information about SRH and normally 

face discrimination when they try to seek services. Alongside 

education, ensuring young people have access to a comprehensive 

package of SRH services delivered in a supportive and respectful 

environment is key to empowering young people and preventing 

poor health, thus contributing to the Sustainable Development 

Goal number three which seeks to ensure good health and 

wellbeing. The International Community has prioritised the 

introduction and scale up of ‘adolescents friendly’ approaches to 

education and service delivery to the adolescents. The approach is 

informed by the knowledge that young people are a diverse group 

with varying constraints, choices, and preferences and young 

people need to be at the centre of developing new innovative 

models and solutions for delivering SRH services (Marie Stopes 

International, 2012). 

         A study in Zambia on vulnerability and sexual reproductive 

health among Zambian adolescents concluded that boys and girls 

lacked adequate and accurate information about sexual 

reproductive health services (Warenius, Petterson, Nissen, 

Chishimba and Faxelid 2007). A study done by Motuma (2012) 

on adolescent friendly services (YFS) utilization in Harar, 

Ethiopia concluded that most adolescents had positive attitude 

towards sexual reproductive health services but had poor 

knowledge on these services which exposed them to unwanted 

pregnancy, HIV/AIDS and STIs. 

         Bankole and Malarcher (2010) reveals quite number of 

hurdles for young people who want or are in need of SRH services 

including high costs, lack of sex education, lack of information on 

SRH services, fear of discrimination, confidentiality concerns, 

legal and policy drawbacks. Young people may be 

disproportionately subjected to discriminatory by the service 

providers. Studies in Kenya, Nigeria, and Zambia indicated that 

one-half to two-thirds of service providers were unwilling to 

provide contraceptives to young people. The adolescents may be 

particularly reluctant to seek SRH services where extensive 

physical examination is performed if confidentiality and privacy 

are not assured (Hoggart and Phillips, 2011).  

 

III. HEALTH OUTREACH APPROACH  

         Outreach services are used to deliver health services to 

individuals with insufficient access to health facilities due to the 
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inability to pay the service charges or to meet the transport cost 

incurred to reach the health facilities. Robert, Tasnim and Jenny 

(2012) in their study on integrated delivery of health services 

during outreach visits obtained that: planning for integrated 

immunization outreach services takes place at national and lower 

levels, limited evidence existed regarding training and supervision 

of health workers, engaging community volunteers for 

mobilization and tracking of women and children helped the 

health workers to conduct integrated outreach sessions, strong and 

active participation of community leaders was cited as a 

significant factor for motivating communities to attend integrated 

outreach sessions, and lastly integration of services at outreach 

delivery points does not automatically guarantee that all relevant 

services will be offered to all clients. A discussion on integrated 

outreach services provide under India’s National Rural Health 

Mission program (Banerjee,2010) highlights that health workers 

were not fully aware of services to be offered and lacked sufficient 

skills to deliver the package of additional services, such as family 

planning. 

         Indonesia provides a long-running example of programs 

using community volunteers in provision of integrated outreach 

services. Since 1985, the core of their integrated outreach program 

has been the posyandu (integrated health post) which are 

organized around the country’s 5 basic health services of nutrition, 

maternal, and child health, family planning, immunization, and 

prevention of diarrhoea (Kurniawan,2002). Paula, Kathleen and 

Vickie (2008) in their study on access to medical care: impact of 

outreach services on enrolees of a prepaid health insurance in 

which two groups of families received free medical care and, in 

addition, one group received outreach services. Comparison of the 

families after one year showed that the outreach group was 

significantly more likely to utilize and report utilization, more 

likely to have physical examinations, and more likely to be aware 

of the services offered and utilize support services. 

         World Health Organization (2011) in their report on 

outreach services as strategy to increase access to health workers 

in remote and rural areas argues that: number of patients treated 

are often collected but the absence of systematic reporting makes 

it impossible to measure the impact, outreach services increased 

access to health specialists in remote areas; however the impact 

has not been well measured as the availability of the specialists is 

not consistence, health outreaches can increase the quality of care 

by sharing experiences on practice and the transfer of technologies 

and expertise, through health outreaches patients can have access 

to care without spending time and money on a long journey to 

health facility and lastly by creating social and professional 

networks, outreach services allow the transfer and exchange of 

knowledge amongst the service providers involved. 

         Provision of specialist services through outreach has 

overcome some of the barriers relating to distance, 

communication, and cultural inappropriateness of services and has 

enabled on over fourfold increase in the number of consultations 

with people from remote communities. However key factors 

affecting sustainability of health outreaches include: inadequate 

specialists, an unmet demand from primary care, integration with 

accountability to and capacity building for multidisciplinary 

framework centred in primary care, good communication, visits 

that are regular and predictable, funding and regular evaluation 

(Gruen, Weeramanthri and Bailie, 2009). 

 

IV. RESEARCH METHODOLOGY 

         Research Design: This study relied on a cross-sectional 

survey research design employing quantitative data collection and 

analysis method. Cross sectional design involve collection of data 

in more than once case at a single point in time. According to 

Babbie (2009), cross sectional designs are designed to study some 

phenomenon by taking a cross section of it at one time. The design 

was the most appropriate for this study because it enabled the 

researcher to collect data within a relatively short span of time, and 

also in a cost effective manner. 

         Target Population: The target population was 1299 

comprising of adolescents who are the beneficiaries of SRH 

services offered by Family Health Options Kenya through three 

major projects namely Get Up Speak Out (GUSO), Dance 4 Life 

(D4L) and Trigerise; and project staff (SRH service providers, 

project coordinators and project managers).  

 

 

Table 1: Target Population 

 

Name of 

Project 

Number of Project 

Staff 

Number of Adolescents 

Enrolled in the Project 

 

Total Target 

Population 

GUSO 8 480 488 

D4L 10 440 450 

Trigerise 6 350 356 

TOTAL 34 1270 1299 

 

Sample Size: The sample size for this study was 297 drawn from a target population of 1299 using Krecie and Morgan (1970) sampling 

table. 

 

Table 2: Proportionate Analysis of the Sample Size 

 

Name of  

Project 

Number of Project 

Staff 

Number of Adolescents 

 Enrolled in the Project 

 

Total Target 

Population 

Proportionate 

Allocation 
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GUSO 8 480 488 112 

D4L 10 440 450 103 

Trigerise 6 350 356 82 

 TOTAL  1299 297 

 

         Sampling Procedure: The sample size for this study was 

determined using Krecie and Morgan (1970) sampling table. 

Stratified random sampling was employed in selecting the 

respondents. 

         Research Instruments: The study used questionnaires which 

were administered to the adolescents, health service providers and 

project managers. The questionnaire had three sections. Section A 

sought information on the demographic profile of the respondents. 

Section B and had five Likert scale statements on the independent 

and dependent variable. Section B sought information on health 

outreach approach, and Section C sought information on the 

delivery of adolescent sexual and reproductive health services. 

         Pilot Testing of Instruments: A pilot test was carried out in 

Kisumu West Sub-County where Marie Stopes International is 

implementing SRH programs. A ten percent of the sample size that 

is 29 respondents formed the group that was used for piloting. The 

research instrument was administered twice to the same group of 

respondents with an interval of 3 weeks during piloting. The 

results of the pilot test revealed consistency of responses. The pilot 

test was conducted to check the reliability and validity of the 

questionnaire and also check their ethical appropriateness. 

According to Orodho (2004) piloting addresses several questions 

including such as; are the questions measuring what they are 

supposed to? Do the respondents interpret all the questions the 

same way and do the questions provoke a response? According to 

Mugenda and Mugenda (2003), the purpose of pre-testing the 

instruments is to ensure that the items stated in the instruments are 

clearly stated and have the same meaning to all respondents and 

the respondents on which the instrument is pre-tested should not 

be part of the selected sample.  

         Validity of Research Instruments: A research instrument is 

said to be valid if it measures what it is supposed to measure and 

if the data collected through it actually represents the respondent’s 

opinion (Amin, 2005). It is the degree to which results obtained 

from the analysis of data actually represent phenomenon under 

study (Mugenda and Mugenda, 2003). In this study, pilot testing 

was used as an important step in ensuring that the instrument was 

valid for the purpose of the study. Validity of the instruments was 

done with the help of the assigned supervisors who are experts in 

research to find out whether the questionnaire covers the 

conceptual domains of the research. The recommendations and 

suggestions were used to improve on the instruments to ensure 

maximum validity is achieved. Content validity was done to 

ensure that the items on the study are fairly representative of the 

entire domain the test seeks to measure, construct validity was 

adhered to by ensuring that the questions are phrased in the best 

way possible in terms of vagueness, clarity and instructions to 

guide then lastly face validity shall be done by a subjective and 

superficial assessment of whether the measurement procedure to 

use in the study appears to be a valid measure of a given variable 

or construct. 

         Reliability of Instruments: Mutea Rukwaru (2007) argues 

that an instrument can be said to be reliable if it is stable. It does 

not change what or how it measures from time to time if the 

variable has not changed. Reliability is the extent to which a 

research project or a measuring tool would produce the same 

results if used repetitively on different occasion with the same 

objective of the study(Mulwa,2006). To ensure that the data 

collected was reliable, a comprehensive item analysis was done to 

ascertain that the questions asked are not ambiguous. An 

instrument is reliable if it produces the same results when applied 

to the same people severally. Pilot testing enabled the researcher 

to identify issues within the questionnaire which were addressed 

before the final study. Pre-testing enabled the researcher to 

estimate the time that it would take to administer each 

questionnaire. Kothari (2004) advises that 10% of the sample is 

sufficient for pilot testing. Based on this advice, 30 questionnaires 

were pre-tested in Kisumu West Sub-County amongst project 

managers, service providers and adolescents who are beneficiaries 

of SRH programmes offered by Marie Stopes. 

         Data Collection Procedure: The researcher identified the 

research topic with the help of the supervisors and defended it 

before a panel of University of Nairobi experts. After 

incorporating the corrections, the researcher sought permission 

from the Ministry of Higher Education, the National Commission 

of Science, Technology and Innovation through the Board of Post 

Graduate Studies of the University of Nairobi to grant research 

permit and authority to conduct research in Kisumu Central Sub-

County. Then the researcher visited the sample area and sought 

permission from the relevant authorities and management before 

embarking on data collection. The research assistants used in data 

collection were trained on the process of administering the 

questionnaires and on ethical issues. The researcher sought 

cooperation and maximised the respondents’ time by first 

explaining the intent of the study and reassuring them about 

confidentiality of their feedback. 

         Data Analysis Techniques: Data analysis is the examining of 

what has been collected in a research and drawing deductions and 

references (Kombo, 2006). Data analysis seeks to fulfil research 

objectives and provide answers to the research questions. The data 

from this study was analysed quantitatively and descriptively 

using Statistical Programme for Social Sciences (SPSS). The 

descriptive statistics such as mean, frequency and percentages 

were used to analyse responses from the respondents on particular 

issues. Inferential statistics included Pearson’s correlation(r), co-

efficient of determination (R2), Anova Test (p value) and Beta 

coefficients (β). 

         Ethical Issues: Ethics is the standard of behaviour and 

practical procedures that a researcher is expected to follow 

(Mulwa, 2006). The first ethical consideration was to abide by the 

procedure of entry to the community by seeking a permit from the 

National Commission of Science, Technology and Innovation to 

conduct the research. The researcher endured that there was 

informed consent from the respondents before administering the 

questionnaires. The researchers assured the respondents that the 

information collected will be treated with utmost confidentiality 

and that it will only be used for academic purposes only and not 

passed to any other third party. To ensure full cooperation from 
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the respondents, the researcher explained the significance of the 

study and their participation to them. 

 

V. RESULTS 

         Questionnaire Return Rate: The study sought to establish the 

influence of project demand creation approaches on delivery of 

ASRHS. As it summarised under table 4.1, the sample size for this 

study was 297.However, thirty-nine respondents opted not to 

participate in the study, hence reducing the number of the research 

participants to 258.The total number of questionnaires that were 

filled and returned were 258.According to Baruch and Holtom 

(2008), the average level of response rate is 52.7 percent. The 

questionnaire return rate for this study was 86.9% compelling the 

researcher to proceed with the study. 

 

 

Table 3: Questionnaire Return Rate 

 

Sample Size Questionnaires filled Return Rate Percentage 

297 258 86.9% 

 

         Background Information of the Research Participant: The study sought information of demographic profiles of the research 

participants. Table 4 presents demographic profile data of the research participants. 

 

Table 4: Distribution of Demographic Characteristics of the Respondents 

 

 Respondents Profile Categories Frequency Percentage  

Gender Female 122 47.3% 

Male 136 52.7% 

Total 258 100.0% 

Respondent age 15-20 yrs 46 17.8% 

21-30 yrs 165 64.0% 

31-40 yrs 37 14.3% 

Above 40 yrs 
10 3.9% 

Total 258 100.0% 

Education level K.C.P.E 8 3.1% 

K.C.S.E 66 25.6% 

Diploma/Certificate 
119 46.1% 

Degree 65 25.2% 

Total 258 100.0% 

Marital status Married 57 22.1% 

Single 196 76.0% 

Widowed 5 1.9% 

Widower 0 0.0% 

Total 258 100.0% 

 

         Table 4 presents the distribution of demographic 

characteristics of respondents. The demographic questionnaire for 

delivery of ASRHS sought information on gender of the 

respondents, their age bracket, highest educational qualification 

and marital status. Out of the 258 respondents, 122(47.3%) were 

female and 136 (52.7%) were male suggesting that majority of 

those interviewed were male. It is also an indication that Family 

Health Options Kenya has projects not only benefit the girl child 

but also the boy child. 

          On the age bracket results shows that majority of the 

respondents who filled in the questionnaire were 165 (64%) aged 

between 21-30 years; 46 (17.8%) aged between 15-20 years; 37 

(14.3%) aged between 31-40 years and 10(3.9%) above 40 years. 

This is an indication the biggest consumers of adolescent sexual 

and reproductive health services are adolescents aged between 21-

30 years while the least consumers are those that are above 40 

years of age. 

         Highest educational qualification results indicated that 

119(46.1%) were diploma holders, 66(25.6%) secondary school 

certificate holders, 65 %( 25.2%) were degree holders and 8(3.1%) 

primary school certificate holders. This indicates that Kisumu 

Central Sub-County has embraced formal education as the figures 
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shows relatively high literacy level among the respondents. 

Despite the relatively high levels of education, delivery of ASRHS 

is low suggesting that there are other factors influencing delivery 

of ASRHS. The results on marital status indicated that out of 258 

respondents, 196 (76%) were single, 57(22.1%) were married, 

5(1.9%) were widowed and none of the respondents was a 

widower. This indicates majority of the beneficiaries of the 

projects implemented by FHOK in Kisumu Central-Sub County 

are the single adolescents suggesting that the singles have the 

highest appetite for ASRHS. 

 

Delivery of Adolescent Sexual and Reproductive Health 

Services 

         The dependent variable of this study was the delivery of 

ASRHS. The descriptive statistics which comprises of 

percentages, mean and statistics is shown under table 5. 

 

Table 5: Descriptive Statistics of Delivery of Adolescent Sexual and Reproductive Health Services 

 

 

Item 

 

Statement 

 

SD 

 

D 

 

N 

 

A 

 

SA 

 

Total 

 

Mean 

Std. 

Deviation 

DASRH-1 Project enhances 

adolescents’ 

access to SRH 

information 

 

1 1 6 109 141 258 4.50 0.606 

.4% .4% 2.3% 42.2% 54.7% 100.0%   

DASRH-2  Project enhances 

adolescents’ 

access to SRH 

services 

 

1 5 12 115 125 258 4.39 0.704 

.4% 1.9% 4.7% 44.6% 48.4% 100.0%   

DASRH-3 Project 

promotes 

adolescents’ 

informed 

choices on SRH 

information and 

services 

 

1 1 12 133 111 258 4.36 0.629 

.4% .4% 4.7% 51.6% 43.0% 100.0%   

DASRH-4 Project provides 

adolescents 

friendly 

information and 

services 

 

1 3 21 107 125 257 4.37 0.718 

.4% 1.2% 8.2% 41.6% 48.6% 100.0%   

DASRH-5 Project 

promotes safe 

adolescent SRH 

services 

5 8 10 109 126 258 4.33 0.848 

1.9% 3.1% 3.9% 42.2% 48.8% 100.0%   

Composite Mean and Standard Deviation 4.39 0.701 

 

         Table 5 presents the descriptive statistics on the perspectives 

of the research participants on the delivery of adolescent sexual 

and reproductive health services. 

         Item DASRH1 sought to establish to what extend project 

enhances adolescents’ access to SRH information. Out of 258 

respondents who responded to the item, 141 (54.7%) strongly 

agreed, 109 (42.2%) agreed, 6 (2.3%) were neutral, 1 (0.4%) 

disagreed and also 1(0.4) strongly disagreed. Item DASRH1 had a 

positive influence on the delivery of adolescent sexual and 

reproductive health services. This is showed by the item having a 

mean of 4.50 which is higher than the composite mean of 4.39. 

         Item DASRH2 sought to establish to what extend does 

project enhances adolescents’ access to SRH information. Out of 

the 258 respondents who responded to the item 125 (48.4%) 

strongly agreed, 115(44.6%) agreed, 12 (4.7%) were neutral, 

5(1.9%) disagreed and 1 (0.4%) strongly disagreed. Item 

DASRH2 had a positive influence on the delivery of adolescent 

sexual and reproductive health services. This is showed by the 

item having a mean of 4.39 equivalent to the composite mean of 

4.39. 

         Item DASRH3 sought to establish to what extend adolescent 

sexual and reproductive health project promotes adolescents’ 

informed choices on SRH information and services. Out of the 258 

respondents who responded to the item 133 (51.6%) agreed, 

111(43%) strongly agreed, 12 (4.7%) were neutral, 1(0.4%) 

disagreed and also 1 (0.4%) strongly disagreed. Item DASRH3 

had a negative influence on the delivery of adolescent sexual and 

reproductive health services. This is showed by the item having a 

mean of 4.36 which is lower than the composite mean of 4.39. 

         Item DASRH4 sought to establish to what extend adolescent 

sexual and reproductive health project provides adolescents 

friendly information and services. Out of the 258 respondents who 
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responded to the item, 125 (48.6%) strongly agreed, 107(41.6%) 

agreed,21 (8.2%) were neutral,3(1.2%) disagreed and also 1 

(0.4%) strongly disagreed. Item DASRH4 had a negative 

influence on the delivery of adolescent sexual and reproductive 

health services. This is showed by the item having a mean of 4.37 

which is lower than the composite mean of 4.39. 

         Item DASRH5 sought to establish to what extend adolescent 

sexual and reproductive health project promotes safe adolescents 

SRH services. Out of the 258 respondents who responded to the 

item, 126(48.8%) strongly agreed, 109(42.2%) agreed,10 (3.9%) 

were neutral,8(3.1%) disagreed and also 5 (1.9%) strongly 

disagreed. Item DASRH5 had a negative influence on the delivery 

of adolescent sexual and reproductive health services. This is 

showed by the item having a mean of 4.33 which is lower than the 

composite mean of 4.39. 

 

Descriptive Analysis of Health Outreach Approach 

         The study sought to establish the frequencies, percentages, 

means and standard deviation health outreach approach. The 

analysis is shown under table 6. 

 

 

Table 6: Descriptive Statistics on Health Outreach Approach 

 

 

Items 

  

Statements 

 

SA 

 

D 

 

N 

 

A 

 

SA 

 

Total 

 

Mean 

Std. 

Deviation 

OA1 Health outreaches sensitize the adolescents 

on services 

 

1 2 9 101 145 258 3.94 1.081 

.4% .8% 3.5% 39.1% 56.2% 100.0%   

OA2 Adolescents fully participate in project 

health outreaches 

 

10 27 17 118 86 258 4.41 0.667 

3.9% 10.5% 6.6% 45.7% 33.3% 100.0%   

OA3 Health outreaches create awareness on SRH 

services 

 

2 2 8 123 123 258 4.29 0.817 

.8% .8% 3.1% 47.7% 47.7% 100.0%   

OA4 Health outreaches make SRH services 

affordable to adolescents 

 

0 12 23 100 123 258 4.25 0.927 

0.0% 4.7% 8.9% 38.8% 47.7% 100.0%   

OA5 Health outreaches promote effective client 

follow up 

 

7 9 17 104 121 258 4.50 0.606 

2.7% 3.5% 6.6% 40.3% 46.9% 100.0%   

Composite Mean and Standard Deviation 4.28 0.820 

 

         Table 6 presents the descriptive statistics on the perspective 

of the research participants on the influence of outreach approach 

on delivery of adolescent sexual and reproductive health services. 

         Item OA1 sought to establish to what extent health 

outreaches sensitize the adolescents on available sexual and 

reproductive health services. Out of the 258 respondents who 

responded to the item, 145(56.2%) strongly agreed, 101(39.1%) 

agreed, 9 (3.5%) were neutral, 2(0.8%) disagreed and 1 (0.4 %) 

strongly disagreed. Item OA1 had a negative influence on the 

delivery of adolescent sexual and reproductive health services. 

This is showed by the item having a mean of 3.94 which is lower 

than the composite mean of 4.28. 

         Item OA2 sought to establish to what extent adolescents 

participate in the planning and conducting of project health 

outreaches on adolescent sexual and reproductive health. Out of 

the 258 respondents who responded to the item, 118(45.7 %) 

agreed, 86 (33.3%) strongly agreed, 27(10.5%) disagreed, 

17(6.6%) were neutral and 10 (3.9%) strongly disagreed. Item 

OA2 had a positive influence on the delivery of adolescent sexual 

and reproductive health services. This is showed by the item 

having a mean of 4.41 which is higher than the composite mean of 

4.28. 

          Item OA3 sought to establish to what extent outreach create 

awareness on adolescent sexual and reproductive health services. 

Out of the 258 respondents who responded to the item, 123 

(47.7%) strongly agreed, 123(47.7%) agreed, 8(3.1%) were 

neutral, 2 (0.8%) disagreed, 2 (0.8%) strongly disagreed. Item 

OA3 had a negative influence on the delivery of adolescent sexual 

and reproductive health services. This is showed by the item 

having a mean of 4.25 which is lower than the composite mean of 

4.28. 

         Item OA4 sought to establish to what extent sexual and 

reproductive health services provided during health outreaches are 

provided at reduced prices that are affordable to adolescents. Out 

of the 258 respondents who responded to the item, 123 (47.7%) 

strongly agreed, 100(38.8 %) agreed, 23(8.9%) were neutral and 

12(4.7%) disagreed. Item OA4 had a negative influence on the 

delivery of adolescent sexual and reproductive health services. 

This is showed by the item having a mean of 4.25 which is lower 

than the composite mean of 4.28. 

         Item OA5 sought to establish to what extent health 

outreaches promote effective follow up on adolescents enrolled for 

sexual and reproductive health services. Out of the 258 

respondents who responded to the item, 121(46.9%) strongly 

agreed, 104(40.3%) agreed, 17(6.6%) were neutral, 9 (3.5%) 

disagreed and 7(2.7%) strongly disagreed. Item OA5 had a 

positive influence on the delivery of adolescent sexual and 

reproductive health services. This is showed by the item having a 

mean of 4.50 which is higher than the composite mean of 4.28. 
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VI. CORRELATION ANALYSIS 

         Pearson product moment correlation coefficient was used to 

establish the existence or non-existence of significant relationship 

as well the degree or strength of association between outreach 

approach and delivery of adolescent sexual and reproductive 

health services, based on the perspectives of research participants. 

Table 7: Correlations Statistics 

 

  Health Outreach Approach Delivery of ASRHS 

Health Outreach Approach Pearson Correlation 1 0.424** 

Sig. (2-tailed)   0.000 

N 258 258 

Delivery of ASRHS Pearson Correlation 0.424** 1 

Sig. (2-tailed) 0.000   

N 258 258 

**. Correlation is significant at the 0.01 level (2-tailed). 

 

         Table 7 presents correlations statistics on outreach approach 

and delivery of ASRHS. The analysis shows a moderately weak 

correlation between independent variable outreach approach and 

the dependent variable delivery of ASRHS with r=0.424 p<0.01. 

The findings showed that there was statistical significance 

between outreach approach and delivery of ASRHS. The findings 

are consistent with the findings of studies reviewed under 

literature review that found significant relationship between 

outreach approach and delivery of ASRHS (Banerjee, 2010). 

 

VII. REGRESSION ANALYSIS 

         To find the amount of variation in delivery of adolescent 

sexual and reproductive health services, which explains its 

association with health outreach approach, the coefficient of 

determination (R2) was computed. The coefficient was also used 

to help in understanding or explaining the amount of variation in 

the delivery of adolescent sexual and reproductive health services. 

 

 

Table 8: A model Summary 

 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .424a .180 .177 .37212 

a. Predictors: (Constant), Health Outreach Approach 

 

         Table 8 is the model summary of the association between 

outreach approach and delivery of adolescent sexual and 

reproductive health services. According to the model summary, 

the r value stands at 0.424 which implies that the model predicts 

the delivery of ASRHS. This is evident from the R2 value which 

stand at 0.180(or 18%) which indicates the proportion of variance 

in delivery of ASRHS that outreach approach can influence. When 

extrapolating this discovery beyond the sample to the entire 

population, the R2 value stands at 17.7%. The findings of the 

summary model are consistent with the findings of studies 

reviewed under the literature review that found significant 

relationship between adolescent friendly centre approach and 

delivery of ASRHS (Robert, Tasnim and Jenny, 2012). 

 

Table 9: ANOVA Test 

 

Model 

Sum of 

Squares df 

Mean 

Square F Sig. 

1 Regression 7.772 1 7.772 56.127 .000b 

Residual 35.449 256 .138     

Total 43.221 257       

a. Dependent Variable: Dependent Variable 

b. Predictors: (Constant), Health Outreach Approach 

 

         From the above analysis of the Anova, it is evident that the 

significance of the relationship between the outreach approach and 

delivery of ASRHS or the p value stands at 0.000, which is less 

than 0.05. This compels the researcher to reject the null hypothesis 
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that ‘there is no significant relationship between outreach 

approach and delivery of adolescent sexual and reproductive 

health services. Hence, the researcher concluded that there was a 

significant relationship between outreach approach and delivery 

of ASRHS which is in consistent with the studies reviewed under 

literature review that found significant relationship between 

outreach approach and delivery of ASRHS (WHO, 2011). 

 

Table 10:  Regression Coefficients 

 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. B 

Std. 

Error Beta 

1 (Constant) 3.025 .184   16.455 .000 

Outreach 

Approach 
.318 .042 .424 7.492 .000 

a. Dependent Variable: Dependent Variable 

         From the results, the analysis returns β coefficient constant 

of 3.025 and predictive variable of 0.318. This means that a 1-

point increase on health outreach approach corresponds to 0.318 

points increase on the delivery of ASRHS. Hence we can compute 

the dependent variable through the formula; Dependent = 3.025 + 

(0.318 x health outreach approach).  Since all β coefficients are 

positive values, it is sensible to conclude that higher values of the 

outreach approach lead to higher values of the delivery of ASRHS. 

The findings of the coefficients are consistent with the findings of 

studies reviewed under literature review that found that high 

number of health outreaches leads to improved delivery of 

ASRHS (Gruen, Weeramabthri and Bailie,2009). Furthermore, all 

the coefficients have a significance of .000, which is less than 0.05, 

indicating that all the β coefficients are statistically significant.   

 

VIII. DISCUSSIONS, CONCLUSIONS AND RECOMMENDATIONS 

         The objective of the study was to investigate the relationship 

between health outreach approach and delivery of adolescent 

health information and services in reproductive health projects in 

Kisumu City. The analysis shows moderately weak correlation 

between independent variable outreach approach and dependent 

variable delivery of ASRHS with (r>0.424, and p<0.01). This 

shows that the variables are statistically significant. The R-value 

is 0.424 (4.24%) which shows moderate correlation between 

outreach approach and delivery of adolescent sexual and 

reproductive health services. The R2 is 0.180 which means that 

combined independent variables account for 18.0% of the 

variation in the dependent variable. This means that there are other 

factors that account for 82%.  

         However, the coefficient of determinations of all this project 

demand creation approach had lower percentage, suggesting that 

there were other factors other than project this particular demand 

creation approach which might influence delivery of adolescent 

sexual and reproductive health services. Family Health Options 

Kenya should also pay attention on the way adolescent sexual and 

reproductive health services are offered, without losing sight of 

the importance of demand creation. It is recommended that project 

based reproductive health organizations specializing in adolescent 

sexual and reproductive health projects should strengthen their 

health outreach interventions to scale up the uptake of age and 

culturally appropriate sexual and reproductive health information 

and services for sexually active urban adolescents. 
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Abstract- “For far too long, Afghan women have been faceless and 

voiceless. Until now, with The Patience Stone, Atiq Rahimi, an 

Afghan author gives face and voice to one unforgettable 

woman.”(Khalid Husaini) The long lasting devastation, pain and 

sorrows that changed Afghanistan into a mountain of ashes, made 

Afghan women suffer this extreme pain and hardships without 

speaking a word in an absolutely male dominated society. In this 

novel, the woman who has absorbed the plights of a country 

explodes and gives all her pain to a man to suffer like her. In 

Persian folklore Syngue Sabour is the name of the magical black 

stone, (patience stone) which absorbs the plight of those who 

confide in it. It is believed that on the day of the Apocalypse it 

explodes out of too much hardship and pain. But, here Syngue 

Sabour that explodes by the confided pains is not a stone but a 

woman; a woman from the millions of women that opens her heart 

and speaks the pains, grievance and her deepest desires to her man 

who is paralyzed by war injuries who is lying motionless and 

indifferent to her complaints. This novel is an unrestricted 

confession and expression of an Afghan woman from a man’s eye 

about sex, love and her anger against a man who never understood 

her feelings, who mistreated her, and who never showed her any 

respect or mercy. This article is trying to have a critical analysis 

of this woman as a major character in this novel.  

 

 

Index Terms-  Body, Patience Stone, Pain, Women 

 

I. INTRODUCTION 

Atiq Rahimi was born in Afghanistan in 1962. He immigrated to 

France in 1984. There he has become renowned as a film maker 

and as a writer. The film Earth and Ashes was in the official 

selection at Cannes in 2004 and won a number of prizes. He is 

currently adapting A thousand Rooms of Dreams and Fear for the 

screen. Since 2001 Rahimi has returned to Afghanistan a number 

of times to set up a writers’ house in Kabul and offer support and 

training to young Afghan writers and film makers. He lives in 

Paris. 

 

In Persian folklore Syngue Sabour is the name of the magical black 

stone, (patience stone) which absorbs the plight of those who 

confide in it. It is believed that one day, perhaps on the day of 

Apocalypse it will explode out of too much sorrows and pain.   

 

 For almost three decades of war the voice of Afghan women was 

cruelly silenced by customs, cultures, discrimination and religious 

fundamentalism. During this long period of war and destruction 

called the dark period in the history of Afghanistan, it was men 

who killed, it was man who destroyed and it was man who 

widowed women and orphaned children. On the other hand, it was 

women who suffered war, cruelty and inhumanity; it was women 

who witnessed the deaths of their children, and their husbands; as 

the only supporter of their families. And it was women who had to 

suffer all pain and anguish without having the right to raise their 

voices. Indeed, it was woman who had to absorb all of this pain 

while remaining as patient as a stone. 

 

Writing “Sang-e-Saboor” which in English translates as “The 

Patience Stone” Atiq Rahimi breaks the silence and speaks of the 

wounding pain of one woman, one offered “as a proxy for the 

grievances” and grumbles of millions. This story is not only the 

story of a woman in Afghanistan, indeed this story is the story of 

woman any where in this world where there the wild dominance 

and ignorance of men can steal the natural rights that God has 

bequeathed to all humanity. Perhaps, it’s for this reason that Atiq 

RAhimi writes this short and poignant sentence in the beginning 

of this story. “Somewhere in Afghanistan or elsewhere” 

Inaddition, Sang-e-Saboor or “The Patience Stone” is the story of 

body. The story of how underestimating body can be counted as 

underestimating and torturing soul. This theme of the story is 

clearly foreshadowed in the second page of the book by a poem 

from the French poet, Anthonin Artaud: “From the body by the 

body with the body, since the body and until the body” 

 

II. Who is Atiq Rahimi? 

Atiq Rahimi was born in 1962 in Kabul from Istiqlal High School. 

When the soviet invasion happened, he fled to Pakistan with his 

family. Finally, he migrated to France and received political 

asylum in 1985. After his graduation from Sorbonne University, 

he joined a Paris – based production company where produced 

over seven documentaries for French Television.  

Rhimi’s first book was published in late 1990s  which was named 

Erath and Ashes. Later on this book was changed into a movie 

which received several awards from film festivals all over the 

world.  In 2002 after the fall of the Taliban regime, Rahimi 

returned to Kabul after 17 years of exile.  
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Rahimi won France’s most prestigious literary award in 2008, Prix 

Goncourt for Syngue Saboor, described as “Sober and Life” by 

French Minister of Culture. This novel is translated under the 

name of The Patience Stone in English, which was also changed 

to into a movie.  

Upton his arrival in Kabul in 2002, Mr Rahimi joined the largest 

media group in Kabul named Moby Group as senior media advisor 

founded by Sad Mohsini brothers 

 

The story starts in a room. There is a man lying motionless, 

wordless and helpless, with his eyes and mouth open towards the 

ceiling. His wife, a woman who remains unnamed untill the end 

of the story holds a long string of black prayer beads. She is 

praying for her husband to recover. Recommended by the mullah 

or Imam, she is supposed to call ninety-nine names of Allah, each 

of them ninety nine times a day. She is busy praying and nursing 

this motionless man lying in front of her. But, as she confronts her 

frustrations with his injury, the petty war that caused, and 

remembering the torturing memories she has with him, her heart 

is filled with pain. This pain slowly changes to words and finally 

to a one sided conversation with the man. War is going on. From 

the street the voices of gunfire are heard as the woman begins to 

reveal her painful secrets: 

 

“I am going to tell you everything, my Sang-

e-Saboor, everything. Until I set myself free 

from my pain, and my suffering.” (P, 79) 

 

She has always heard, but has not said a word; she has always 

suffered, but has remained silent like a patience stone. But now 

she is in the position of an addresser to say all that has been left 

unsaid. She even calls her husband Sang-e-Saboor, as she begins 

to reminisce to the depressing events of her wedding day.  

 

“…Anyway, they celebrated our engagement 

without the fiancé. Your mother said, don’t 

worry, victory is coming! It will soon be the 

end of the war, we will be free, and my son 

will return! Nearly a year later your mother 

came back, victory was still a long way off. 

It’s dangerous to leave a young, engaged 

woman with her parents for such a long time! 

She said. And so I have to be married, despite 

your absence. At the ceremony you were 

present in the form of a photo, and that 

wretched Khanjar (sword) which they put 

next to me in place of you. And I had to wait 

another three years for you”, 

“At that time I didn’t even question your 

absence it seemed so normal! You were at the 

front. You were fighting for freedom, for 

Allah.” (P, 59) 

 

Having surrendered to the rules of society she is married to a man 

whom she has never met. She has remained in a constant state of 

loneliness waiting for a man who exists to her only in the form of 

a photo. She sacrifices her life, her body and her soul, and blindly 

accepts a man whom she has never seen? Without any doubt, the 

only thing she can do is to sit quietly and watch how her life is 

going to be shaped. In this context the custom and the disastrous 

traditionalism of the society or societies are questioned in which 

traditions are valued more than the lives of individuals. 

Moreover, in the aforementioned the man is present in the form 

of sword beside the woman. Perhaps, this symbolic comparison 

intends to address a war-torn society that courage is not to take a 

gun and kill; bravery is not to be blind to the pain of human 

suffering. Indeed, courage can be giving a sacrifice, giving your 

most valuable thing for someone you rely on, someone you love 

and someone you trust, on the name of humanity as the woman 

does in this story. 

 

Lost in pain and grief of her torturing memories she continues:   

 

“I did everything I could to make you stay 

with me. Not just because I loved you, but so 

that you wouldn’t abandon me. Without you, 

I didn’t have anyone. They would all have 

sent me packing… I admit that… I wasn’t 

very sure of myself. Wasn’t sure I could love 

you… for three years I had been trying to 

imagine what you were like. .. And then one 

day you came. You slipped into the bed 

climbed on top of me. Rubbed yourself 

against me… and couldn’t do it! In total 

darkness, with our hearts beating furiously, 

our breathing all jerky, our bodies streaming 

with sweat…”, “after that I very quickly 

became used to you, to your clumsy body, 

your empty presence, which at that point I 

didn’t know how to interpret.” (P, 69) 

 

 

Here is where the book introduces its theme as the story of the 

body. In this part the writer begins to inter the hidden self of the 

woman, her dreams, her desires, loneliness and suppressed 

passions which are going to explode like a stone out of extreme 

pressure of pain, and in this explosion not only a dominant male 

view point, but society, custom, and an extremely ignorant male 

attitude towards women is challenged. Undeniably, the writer 

addresses the position of women confronting a society where 

women are left almost unrecognizable as beings that can have free 

desires, free thoughts and free personalities, although men 

supposedly consider woman as the other half of humanity, as 

mentioned in our religious doctrine, but this concept has never 

been pondered on. 

 

Women and men are dependent on each other in order to continue 

a social life, but in different aspects of life and in different societies 

this dependency differs. Especially, in a male dominated society 

like Afghanistan at the same time at war, women are pushed aside 

by the brutality of war which by itself is often thought of as a male 

phenomenon. In such a circumstance a woman like the woman in 

this story can do nothing but to wait for a man just because he is a 

man and can protect her against another man in a male society. 

Ultimately, in such a situation not only is the social roles, desires 

and personalities of women shaped according to the desires of a 

man, but also her body is claimed as property owned by a man.   
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As she speaks more and more; she feels more comfortable. She 

says: 

 

"Since I have been talking to you, getting 

angry with you, insulting you, telling you 

everything that I have kept hidden in my 

heart, and you not being able to reply, or do 

any thing at all…all of this has been soothing 

and comforting to me." (P, 74) 

 

The more she speaks of pain, the more daring she becomes. As a 

result of continuous expression of pains, she comes out of her 

woman-ness, becomes the body, strongly takes the hold of her 

husband's body and reveals the tale of her owns; the tale that was 

accompanied by absolute dominance of man. She tells the story 

of her body, the body she shared with others in order to reclaim 

her role as a woman with desires which had been lost at her first 

sexual encounter with her husband. Talking about body and soul 

she addresses her man and perhaps all men in her society:  

 

"You guys listen to your souls and nothing 

else. And it's not your stupid soul that is 

protecting me now, that's for sure. It's not 

your soul that is feeding the kids." (P, 117) 

 

Throughout the story the woman is portrayed as a spiritual person. 

Everyday she prays; she counts every name of Allah ninety-nine 

times a day to bring her husband back to life, but here we notice 

that she angrily refers to soul by using the word stupid. It means, 

she has a dignified concept of soul in the back of her head, but she 

resents it for it is worthless in that violent situation. 

 

Indeed, for any reason if in a society physical strength is valued, 

man as a wise animal automatically becomes important. And the 

dignity of soul is less felt or even not felt. All that is needed is a 

strong body that can protect one against another in the wildness of 

war. In such societies the women as a creature possessing less 

physical strength than man, starts to resent the soul with all its 

dignity which Islam gives to it. That is because in the brutal 

circumstances of war the only thing soul has to do is to suffer, 

therefore women can do nothing but to rely on the male body lying 

brain dead in front of her.    

 

Moreover, it makes me think that as far as we need violence to 

proof our existence in a society we have underestimated the power 

of our souls and valued the wildness of our bodies.   

 

As the story continues, the woman goes further in revealing her 

hidden pain and secrets she tells her most torturing secret the secret 

that makes her have nightmares and keeps her awake. She 

becomes daring and bold enough to say:  

 

"Those two girls are not yours! And do you 

know why? Because, you were the infertile 

one, not me! … Everyone thought it was me 

who was infertile. Your mother wanted you 

to take another wife. And what would have 

happened to me? I would have become like 

my aunt."  (P, 137) 

 

They have been married for more than ten years, but have lived 

like strangers. They have lived under one roof but their souls have 

been miles away and they have never felt close enough to share 

their feelings. This distance being caused by the indifferent 

attitude of the man has destroyed their life. As we see throughout 

the story the man is lying silent. This gives us also the impression 

that if the woman could talk openly to her man without any 

restrains, what would she have told him? How would she have 

acted? It can be sensed in the environment that the writer creates 

that the man has not let her be a woman by neglecting and 

belittling her and by doing this he destroys his life in the worst 

way possible. As the woman says: "Oh my sang-e-Saboor when 

it's hard to be a woman, it becomes hard to be a man too!" 

 

Furthermore, the writer points out another issue about his target 

society in the story and that is the culture of hiding everything 

below the surface and trying to make everything physically appear 

good. The surface of life should look perfect, no matter how 

suffering there is in reality. This is the characteristic of the 

societies where its individuals always suffer and keep everything 

hidden inside just in order to make life physically appear good.  

 

It is for these reasons that Saboor is a name for all unnamed 

characters of the story, a name for the novel and a name for a 

society that lies like a stone and finally the last name of Allah.  

 

Before, the man stands up to kill her and before she kills the man 

let me end this piece of writing by the last words she addresses to 

the man.  

 

“Al Saboor, the patient! You are God, You exist, and do not move. 

You hear, and do not speak. You see, and cannot be seen! Like 

God, you are patient, immobile. And I am your messenger! Your 

prophet! I am your voice. And I am your gaze! Your hands! I 

reveal you al Saboor! Al saboor! Al saboor!” (P, 140) 
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Abstract- Climate change is impacting people and their environment at an ever-growing rate. Underdeveloped countries like Guyana, 

which are heavily dependent on agriculture for sustenance are most vulnerable to the effects of climate change compared to developed 

countries. Globally, climate change negatively impacts agriculture with serious implications for livelihoods. For this study, 114 semi-

structured interviews were conducted in 18 villages on the Essequibo Coast, Guyana, where agriculture is the major economic activity. 

Climate data (temperature and rainfall) were obtained for the past three decades from the Hydrometerological Office, Guyana. We found 

that temperature has been increasing over the last three decades. Rainfall patterns were observed to be fluctuating with a general increase 

over time. A majority of the farmers experienced the effects of climate change but they were also unaware as to why these were 

occurring. Most farmers were affected by floods, which is becoming much more prevalent as a result of climate change. This resulted 

in major crop losses and had high financial impacts on farmers. Farmers have been using various methods to adapt to the changes. In 

the past, farmers used leaves and bushes to get rid of pests and diseases. Presently, farmers were using more chemicals and fertilizers. 

It is recommended that emphasis be placed on awareness to better equip farmers to cope with climate change challenges. This study 

complemented similar studies from different regions of Guyana and globally to offer resources to farmers and policy-makers on 

strategies for climate change impact and mitigation in farming. 

 

 

Index Terms- Climate Change, Impacts, Farmers, Adaptation  

 

 

I. INTRODUCTION 

Climate change, the change in the expected weather in an area or region [6], has received increasing attention over the last few 

decades. Global average surface temperature recorded an increase of 0.6 o C in the 20th century [11]. The 1990s was recorded as the 

hottest decade in the last millennium [12]. Global temperature has increased by 0.3 oC to 0.6 oC since the last 19th century and by 0.2 
oC- 9.3 oC in 1960-2000 [11]. Global temperature is expected to continue increasing by 1.4 oC to 5.8 oC by 2100, depending on the 

scale of fossil fuel burning [1]. These increases are attributed to an increase in anthropogenic activities. 

Climate change is now recognized as one of the most challenging and complex problems facing the globe [20]. The progressive nature 

of climate change affects human societies and economies of many countries [23]. It results in wide spread effects on the environment 

and social and economic related sectors such as water resources, agriculture, human health, terrestrial ecosystems and biodiversity [5]. 

Changes in rainfall pattern are resulting in severe water shortage and flooding. The melting of the glacier can cause soil erosion and 

flooding [22].  

Climate change is one of the major threats to food security globally. Agriculture is vital for food security since it produces food for the 

global population and is a primary source of livelihood for 30% of the world’s workforce [7]. Agriculture, forestry and fisheries are 

the most sensitive sectors to climate, and hence production is expected to be affected by climate change [7]. Climate change can result 

in changes in growth pattern, increase in diseases and pest, increase carbon and decreases soil moisture, which put a strain on 

livelihood activities.  

Climate change impacts on agriculture will affect food security in two ways. First, food production will decrease, resulting in lower 

supplies. Second, economic gains from agriculture will decrease, therefore impacting income and revenues. Low income countries 

have limited financial capacities to trade, and high dependence on their own food production may face difficulties in offsetting decline 

in local food supply [7]. Fluctuations in weather patterns can increase food prices, social and financial dilemma for the poor. Also, 
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producer groups that have limited abilities to cope with climate change; for example, rural communities risk their safety and welfare 

[7]. Globally, a 2 oC rise in temperature would cost about 1% of the world’s GDP [21]. 

The impact of climate change is greater in developing countries, that ironically have lower carbon emission compared to developed 

countries. Developing countries produce approximately 7% of global emissions versus 45% by developed countries and emerging 

countries 48% [19]. Poor economies, weak government and socioeconomic structures, and frail market access along with climatic 

phenomena (El Niño and La Niña) have grave consequences on developing countries [23]. Hence, adaptive strategies to withstand the 

impacts of climate change are crucial. Poverty stricken communities suffer tremendously as availability and access to human, social, 

natural and financial resources are limited. Most poor communities thrive on agricultural resources [23].  

Guyana with a population of approximately 773,303 is bordered by the Atlantic Ocean to the north, Brazil to the south and southwest, 

Suriname to the east and Venezuela to the west. It is a small country sitting from 0.5 to 1 meter below sea level that has been 

experiencing the effects of climatic change over the past 50 years [3]. The bulk of the country’s population lives along the coastline 

and the major economic activity is agriculture. Despite Guyana being ranked 148 in its CO2 emissions [9], like most developing 

countries it is most vulnerable to climate change since it is characterized by high poverty rate, limited resources and its dependence on 

climate sensitive sectors as a major contributor to GDP. Due to its location, Guyana is particularly vulnerable to sea level changes and 

extreme weather-related activities, such as flooding [15]. There has been an increase in flood due to an increased in rainfall.  

The impacts of climate change on Guyana have been increasing over the years. El Niña and La Niña conditions have been severely 

affecting Guyana. In 1998, the Government of Guyana declared a state of emergency due to the unprecedented drought conditions 

produced by El Niño conditions. Rainfall was below 50% normal in 1997 and 85% in March 1998. Damages were estimated by the 

Guyana Rice Board and Guyana Sugar Corporation to be approximately USD 30 million. The Government committed approximately 

USD 1 million to an emergency programme [23].  

News reports in 2011 acknowledged the adverse effects of the La Niña conditions during the 2011 period. Progressive rainfall resulted 

in flooding in many coastal communities. In 2015, Guyana was affected by El Niño conditions which resulted in major losses in the 

agricultural sector. In May 2017, several Amerindian villages in Regions 7 and 8 were counting losses after a massive flood. The 

water was over 15 feet high and over 3000 residents were affected [13]. Homes were washed away and crops damaged. The 

Government through the Civil Defense Commission expended over GYD 7.9 million to provide relief to residents [13].  

Since climate change is unpredictable, it is difficult to do preventative adaptation in Guyana. Adaptation by communities is largely 

local [23]. Community-based adaptation is instrumental in reducing vulnerability to climate change [20]. Reactive, rather than 

preventative, adaptations are occurring in Guyana as seen by the responses to El Niño and La Niña. Therefore, the community’s 

response to climate change in Guyana depends significantly on its ability to cope with the challenges, and access to resources to 

minimize vulnerability [23]. Communities throughout time have been developing traditional ways to adjust to the impacts of climate 

change, and current generations have been building on this and developing various coping strategies for survival [23]. Families are 

finding additional sources of income, developing strategies to sustain agriculture such as man-made irrigation among others [23]. 

Adaptations vary from communities and regions across Guyana where some adaptive strategies may not be applicable to all 

communities. Although traditional adaptive strategies might not provide a solution to global change, they may be effective in 

community settings [23]. As knowledge of climate change increases and information gathered on the success or failure of adaptive 

strategies, more effective adaptive options will be available [18]. 

The Essequibo coast (Region 2) has been experiencing the effects of climate change over the years. Few studies have been done 

to understand how farmers are being impacted by climate change and how they are adapting. This study provides information on how 

farmers in Essequibo are being impacted and adapting to climate change. It complements studies conducted by researchers in other parts 

of Guyana. Guyana will, therefore, be provided with a collection of data that would be useful in crafting policies and legislations to 

combat and mitigate the effects of climate change. This information could be resourceful to the Office of Climate change in their quest 

to mitigate the effects of climate change across all sectors in Guyana and by extension the Government of Guyana when updating the 

National Climate Change policy that was drafted in early 2017. Hence, Guyana can benefit from climate change funds available to 

developing countries through the Green Climate Fund to implement adaptive strategies to mitigate the effects of Climate Change. This 

research aimed to document farmers understanding of climate change and past and present adaptive strategies used by them. 

 

2. MATERIALS AND METHOD 

2.1 Study Site 

This study was conducted on the Essequibo Coast (7°4'60" N and 58°49'60" W in DMS (Degrees Minutes Seconds)), Region 2 

(Pomeroon- Supenaam), also commonly referred to as the Cinderella County, Guyana (Figure 2). It borders the Atlantic Ocean to the 

north, Region 3 to the East, Region 7 to the South and Region 1 to the West. It stretches from Supenaam to Pomeroon with an area of 
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6195 Km2. This region comprises low coastal plain, forested highlands and a small portion of hilly sand and clay region [16]. The 

backlands are forested, with logging being done on a small scale. Region 2 has a population of 46,810, most of which is concentrated 

in the coastal belt of the Region [16]. The major economic activity in this Region is agriculture, with rice farming being dominant 

[16]. 

2.2. Sampling 

The sample size was determined using the representative sampling method. Representative samples are advantageous since it ensures 

all relevant types of people are included in the sample and the right mixtures of people are interviewed [2]. Non-probability or 

purposive sampling was used to achieve representative sampling. It is most widely used and controls are placed on the types of 

respondents chosen for the survey [2]. Farmers were the target of this research. From the six Neighbourhood Democratic Councils 

(NDC), three (3) villages each were selected, where there was active farming. The number of farmers from each village were extracted 

from the Guyana Elections Commission (GECOM) preliminary list of electors for Local Government Elections (2016). Twenty-five 

percent of farmers from each village were then randomly selected for the survey. Interviews were done with a total of 114 persons 

across 18 villages.  

2.3 Data Collection 

Individual surveys were done using simple random stratified sampling, so as to include all strata of people within the selected villages 

along the Essequibo coast [1]. Semi-Structured interviews were conducted. This is where the interviewer uses interview guides, which 

is a list of questions and topics that needs to be covered during the conversation in a particular order [4]. Climatic data (temperature 

and rainfall) were collected for the past 3 decades from the Hydrometeorological Department, Ministry of Agriculture, Guyana.   

 

3. RESULTS 

3.1. Climatic Trend 

 

 

 

 

 

 

Figure 1: Temperature trend for the Essequibo Coast                      Figure 2: Rainfall pattern for the  Essequibo over the past 30 years                                 

Essequibo Coast over the past 30 years 

Temperature is a major indicator of the occurrence of climate change. Although there were fluctuations (figure 1), there was a positive 

significant linear relationship between temperature and years (R2= 0.1842, p=0.015). The highest temperature was recorded in 2010 

and lowest in 1989 (figure 1).  

Rainfall is also a major determinant of climate change occurrence in an area. While there were fluctuations (figure 2), there was a 

positive linear relationship between rainfall and years (R2 0.228, p=0.008). The greatest amount of rainfall was recorded in 1996 and 

the lowest amount in 1987.  
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3.2 Farmers awareness of increasing changes  

 

 

 

 

 

 

 

 

Figure 3: Farmers awareness of increasing changes in climate 

A majority (96.5%) of the farmers observed changes in climate over the years, while 1.8% of them indicated that they did not notice 

any changes. 93% of the farmers indicated that rainfall patterns had been changing, while 89% observed changes in seasonality. 94% 

of the farmers were experiencing and increase in climatic hazards over the years.  

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Effects of climate change in comparison to 20-25 years ago.  

A majority of the farmers indicated that the effects of climate change had become more intense in comparison to 20-25 yeaes ago. 

Most farmers indicated that agriculture production (71.9%), as well as, human health (83.3%) decreased, while weather related 

disasters (90.4%), plysical loss of crops (86%), insects (95.6%) and crop diseases (96.5%) have trannscended normal levels. Few 

farmers (26.6%) indicated that agriculture production has increased. None of them believed that humans are becoming more healthy 

over the years.  
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4. DISCUSSION 

4.1 Climatic trend 

Temperature increases are a direct indication of climate change. There was an observed increase of 0.7oC in temperature on the Essequibo 

Coast over the last 30 years (1986-2016). The highest temperature in the past three decades was recorded in 2010. Rising temperature 

result in increased evaporation, leading to increased storms and a direct increase in rainfall [17]. There was an increase in rainfall on the 

Essequibo Coast over the past 30 years, with the highest being recorded in 1996 (274.38 mm). There was a decrease in rainfall fall in 

the 1980s and 1990s. It was perceived that drought conditions existed between 1986 and 1990.  

4.2 Awareness of farmers to climate change 

In Essequibo, while the majority of farmers heard of the term ‘climate change’ before, they did not know what it meant. Farmers were 

aware of the changes in climate but did not understand the reason behind them. There was a knowledge gap between climate change 

and the age of the farmers. This was statistically significant having a P value of 0.01963. The younger generation of farmers were more 

knowledgeable about climate change. The older generation had a better understanding of what the climate was in the past compared to 

current while the younger generation were more knowledgeable of the reason behind this change. Farmers with at least a secondary 

education were more aware of climate change. Some farmers believed that climate change is God’s work and it was nothing to worry 

about. 

4.3 Impacts of climate change  

The agriculture sector’s direct dependence on climate change and weather is what makes it so sensitive to climate change [14]. This 

impacts the livelihoods of the farmers. There were major decreases in production over the last two to three decades. Of all weather-

related factors affecting agriculture, flooding was the most frequently reported by farmers. Guyana experienced major floods in 2005 

and 2010, which were the highest experienced in the past three decades, resulting in millions of US dollars in damages. The average 

annual rainfall was recorded as 30.99mm and 31.16mm in 2005 and 2010 respectively. Storms and droughts were less common along 

the Essequibo coast. In 2017, the Essequibo Coast was hit with a freak storm that resulted in damages to several homes, disruption of 

electricity supplies and uprooting of trees [10]. Similarly, residents from Lima village on the Essequibo Coast in April 2018 experienced 

a storm, which caused damage to properties and injuries to persons [8]. 

The majority of the farmers suffered crop damages as a result of increasing weather-related disasters. Flooding, drought, and storms can 

destroy crops and also slow down the growth rate. Farmers indicated that their paddies were not germinating due to lack of water. Pest 

and diseases were also noted to be on the rise. Farmers reported that while they try to use chemicals to control the pest populations, they 

are growing resistant to the chemicals very fast. As a result, farmers would have noted major decreases in crop production compared to 

20-25 years ago. They indicated that it is much more difficult now to plant their crops and the yield is less. Farmers would have suffered 

major financial losses.  

4.4 Adaptation 

Even though farmers’ knowledge of climate change is limited, they have been experiencing the effects and are trying to adapt to these 

changes. Farmers in the past were facing some of the effects of climate change, but it was not as severe as what is being experienced 

presently. In the past, farmers utilized traditional knowledge to adapt to the changing climate. Most farmers applied chemicals that 

were available such as gramaxzone, 7 powder, agarose powders, and others. Farmers also applied their knowledge of plants such as 

neem leaves, black sage bush and grind pepper to combat some of the pests and diseases which affected their crops. They used soap 

powder and manually removed weeds. Farmers back then also planted different varieties of crops such as 6 months’ rice. Currently, 

farmers are altering traditional cropping time. Farmers are trying to protect their crops from the changing patterns of rainfall, which 

will directly influence development and harvest. Some farmers have adapted crop rotation practices that helps in the reduction of some 

diseases and pest. Crop rotation eliminates the food source of pest so that their population can be controlled. Farmers are also applying 

chemicals and fertilizers to improve crop growth, pumping water and finding an alternative source of income. Few farmers were not 

attempting to adapt at all. This may be due to lack of finances or knowledge on how to do so.  

4.5 Reducing the effects of climate change 

Combating climate change is a major priority globally. The majority of farmers were unaware of how to reduce the effects of climate 

change. A few of them believe it is God’s work and they cannot do anything. However, some believed that they can plant more trees, 

reduce deforestation, reduce burning and avoid pollution. Knowledge gaps existed; the farmers suggested that the government and 

other agencies should host more awareness campaigns. Farmers also recommended that financial aids can help them to cope with 

some of the losses they endure when their crops are destroyed. Improved infrastructure and officials getting more on the ground were 

some of the areas also highlighted by farmers.  
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II. CONCLUSION 

Temperature and rainfall increased over the past decades in Guyana. There was a general lack of awareness/understanding of climate 

change among farmers. While they experienced changes in climate, they were unaware of the potential cause.  Farmers were 

threatened mainly by floods that destroyed crops as well as their physical property. There was also a perceived increase in pest and 

diseases and an overall decrease in production. This led to major financial constraints. Farmers in the past used more traditional ways 

to adapt to a changing climate. Presently, farmers are engaging in crop rotation and changing the time of planting crops. Our results 

indicate that the need for education of farmers on climate change and helping them to adapt/ cope with the challenges faced by 

providing financial aid and other forms of support.  
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Abstract- Today application of modern systems of information 

and communication technologies directly affects the development 

of all business systems and the improvement of business processes 

to work economic development of society and economy in 

general. Marketing campaigns alone are not enough to succeed 

businesses in the market, they already have to own a product or 

service great quality. Influenced by digital technologies most 

tourist agencies are going through a digital transformation process, 

from the use of digital technology in customer relationships to its 

use across the organization, while changing the demands and 

expectations of everyone key participants: from customers, 

employees to the organization. We are frequently talking over the 

Internet to companies to decide if they will and how to get 

involved in, like whether that inclusion is profitable for the 

company, and if it is, to find the best methods of engaging in 

networks.  Increasing usage of the Internet reduces traditional 

media's effectiveness as people give up their time for other 

activities such as watching TV and reading newspapers or 

magazines to the Internet. E-marketing is less costly compare to 

traditional advertising media with increased exposure and without 

geographic boundary for Internet users, more personalized and 

more targeted audience, more accurate as it can be updated timely 

with minimal effort and cost. Additional advantage of e-marketing 

is easier way to collect and track customer information. 

 

Index Terms- e-marketing, Libya, tourism 

 

I. INTRODUCTION 

odern business is characterized by rapid changes that must 

be followed and react accordingly. Considering this fact, it 

is clear that there was a need to shorten the time to perform certain 

business processes. Computer creation and the development of the 

Internet have made implementation possible e-business, which has 

unexpectedly accelerated business processes and it has given 

special importance to this topic, so it speaks to its actuality.  Mass 

media affect the business activity of all business entities and 

economic activities in the world, and thus affect the development 

of tourism and hotel industry as its component part. In the context 

of lightning business, activity the field of marketing is developing 

at a rapid pace. Marketing is a real, exciting activity to which we 

are exposed daily, which involves the use of all masses media and 

communications to reach consumers and users of services. The 

achievement of these goals is assisted by a whole series of 

marketing activities in tourism and hotel industry. Electronic 

business has made its biggest contribution in the field of electronic 

commerce, e-banking, as well as Internet marketing. 

          Application of modern systems of information and 

communication technologies directly affects the development of 

all business systems and the improvement of business processes to 

work economic development of society and economy in general. 

The ultimate goal of their implementation is improving the 

standards and quality of life of individuals. As no segment of 

social life and development can be imagined without the use of 

information systems, especially the Internet, so is the development 

of tourism as well significant industries of strategic interest 

globally (in all countries and economy) cannot develop without 

the use of modern information technologies. Information systems 

have entered all pores of tourism and have become a significant 

success factor tourism companies. Information systems have 

changed ways of doing business and ways the dissemination of 

information on tourism businesses has directly influenced the 

increase their productivity as well as the new relationship between 

tourism providers and users service. Using social networks has 

made it easier to choose destinations and more active participation 

of users of tourism services who become part of business 

operations the tourism companies themselves. They directly 

influenced the development of marketing, new ones products, 

service distribution as well as market positioning and competition.  

 

II. DEVELOPMENT AND IMPLEMENTATION OF E- SERVICES IN 

TOURISM 

          Technological development and information advancements 

have led to increasing awareness of the broad consumer aspect that 

is becoming more demanding in determining their needs, both in 

other areas and in tourism. The taste of tourist consumers service 

changes over time and becomes more subtle and pronounced, 

especially when they are in the question of tourist travel. This is 

the reason why tourism companies also provide they use a variety 

of strategic tools to meet consumer needs at the same time ensure 

growth, development and, if possible, increase in profitability. 

Bearing in mind expansion of tourism industry development 

globally, information and communication technologies (ICTs) are 

becoming a major strategic planning tool and development at all 

levels. One of the greatest achievements of information and 

communication technology is precisely because it enabled equal 

access to the tourist market for all tourists to businesses regardless 

of their size and scope of business — which means through 

internet and large tourism systems and SMEs have equal access 

international tourism market. This status is made possible by 

everyone innovating and developing websites that allows them to 

M 
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expand their competitiveness and secure growth. As tourism, 

service is a central place in tourism systems are occupied by 

service users, so the pace of development of tourism business 

strategies enterprises, especially in the area of distribution, must 

be adapted to the pace of development change to track and 

implement tourists' experiences in creating businesses model and 

the effective use of its capacities. The development of ICT has led 

to digital communications and their use in modern business do not 

represent more a matter of choice but a need. According to 

Haloway (2004, 198) electronic communications to the tourism 

industry provide four major benefits: 

 

1. the ability for principals to interact with consumers, 

means directly, 

2. the most cost-effective business, with a great cost 

reduction distributions and reservations 

3. the possibility of convenient, effective and regular 

contact with consumers 

4. the speed at which communications are unmatched in any 

other to the medium. 

 

          In the tourist services distribution system, reservation 

systems represent a very significant element controlling the 

demand for a tourism product without bid changes. They also 

make it possible to predict the future demand it can lead to an 

increase in supply. Internet marketing is emerging as an extremely 

adequate and quality vision interactive communications between 

service providers and their current and potential customers or 

users. This way travel agencies like an important tourism entity in 

Libya have the opportunity to serve their clients instructions to be 

informed in detail before deciding on the purchase process quality, 

price and other parameters of services / goods offered by tourist 

agencies, without having to be physically present. With the 

introduction of digital marketing strategy and email marketing 

saves time as well as money for all participants on the electronic 

market, no matter what role you are in.  

 

III. D-MARKETING & E-MARKETING 

          Today, the Internet is the most significant electronic 

technology, the perfect match telecommunications and 

information technology. A combination of these technologies also 

called electronic technology. The internet connects businesses, 

educational institutions, government agencies, individuals, 

provides a number of services such as: email, document transfer, 

e-sales, research, music, video, news, etc. Internet marketing 

represents the use of the Internet and other digital technology to 

achieve marketing goals and is supportive modern marketing 

concept, while e-marketing strategy needed, given that it provides 

guidelines for setting up a sustainable internet marketing activities 

of organizations that integrate with its others marketing activities 

that support its business goals. Digital or d-marketing is a term 

similar to e-marketing and includes usage all digital 

communication channels from: digital TV, Internet, mobile 

phones and other forms of digital media. D-marketing as a term is 

broader than e-marketing because it covers different forms reach 

of potential target groups, not just based on usage Internet. The 

capabilities that digital media provide to marketers can  be include: 

advertising medium, direct response medium, platform for sales 

transactions, distribution channel, customer service mechanism, 

mechanism for building and maintaining customer relationships 

(newsletter, research etc.). Internet marketing can be divided into 

two basic parts: the buyer & product.  

 

IV. POSSIBILITIES OF APPLYING E-MARKETING IN THE 

BUSINESS OF TOURIST AGENCIES IN LIBYA   

          As someone involved in internet marketing, it's a job to 

connect the two entities with the help of marketing techniques. It 

does not matter how the customer will connect and product, but 

then when they connect; it comes to that moment charge. 

Certainly, it is not necessary for the consumer to buy something. 

E-marketing has two basic forms:  

 

1. CPS (Commission per Sale) marketing or 

“Commission Per Sale” and then it is commission 

earned by purchasing a product / service known as 

an affiliate marketing.  

2. CPA (Commission per Action) marketing or 

“Commission Per Action”, i.e. commission earned 

due to a certain form of action by the buyer, i.e. 

application to use a specific product / service, filling 

in questionnaires, etc. 

 

          E-marketing offers numerous benefits for all entrepreneurs, 

businesses, organizations, and even individuals, because it 

provides them with various opportunities to market your products 

and services at a far lower cost of promotion than that achievable 

through traditional marketing. In digital marketing, as in every 

other form of fashion Business, it is best to have your strategy, but 

also to define it before you set about implementing the same. If a 

particular company, i.e. tourist agency wants to win loyalty 

targeted consumers, it is essential to work on personalizing 

communication. One of the latest trends in marketing is the 

human-to-human approach, based on creating a personal 

relationship between the brand and the consumer of the company. 

E-marketing is precisely because of the possibility of direct 

contact with the target customers have become a key segment of 

the development strategy of almost every business. Therefore, the 

most noticeable change is in the role of clients / customers. From 

mere observers what happens in the offer of certain companies, 

now they are given the opportunity to they become the creators (to 

some extent) of the products / services they want. In that way 

comes the realization of Alvin Tofler's (Tofler, 1980) prediction 

that the development of technology enable “prosumer” (producer 

and consumer - consumer). Within the same person, the functions 

of product creators came together and its consumer. Prosumer's 

have an active role not only in the development phase products but 

also production, distribution and use. As long as the Web tools 

technologies have not enabled inactivity, ie. virtually unlimited 

giving comments, suggestions and more from customers / 

consumers, creating content which company would communicate 

with the environment was in the hands of itself businesses, media 

centers and the press. Starting with the terms Internet and Web, 

authors Consoli and Musso (2010) created term “marketing 

strategy”. Basically a new marketing strategy that is relies on the 

use of Web technology tools lies the fact that the process product 

innovation is far more transparent, i.e. in continuous interaction all 
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those interested in the process, namely: employees, partners and 

customers, i.e. clients. The most powerful influence in this respect 

is the social networks, through which a large number of 

participants by setting up multimedia content has the influence of 

no not only to the business of a particular company, but also to 

realize a very strong one impact on society on a global scale, given 

the limitless access to the given contents. Creating the perfect 

content attracts tourist consumer groups, well such activities affect 

the business as they optimize digital marketing strategy to 

maximize efficiency. In doing so, establishing systems measuring 

key marketing performance indicators, which are from of utmost 

importance for creating and implementing an effective marketing 

plan. Use of digital technology in different parts of business and 

private life has become a part of everyday life, whether on social 

networks and virtual communities, whether using smartphones for 

payment, information on products and services, whether in direct 

activities marketing. And while for tourist agencies, digital 

technology provides a strong foundation for faster and an almost 

disruptive development, at the same time it is an increasing 

challenge to adapt different ones parts of the business with new 

technologies. Specifically, influenced by digital technologies most 

tourist agencies are going through a digital transformation process, 

from the use of digital technology in customer relationships to its 

use across the organization, while changing the demands and 

expectations of everyone key participants: from customers, 

employees to the organization.  

 

V. CONCLUSION 

          Internet and social media has revolutionized all areas of 

social life and not only influenced the development of parts of the 

base and superstructure but have also changed the consciousness 

and flow of communication between people. As in other areas, so 

in tourism, economic development and the way of doing business 

is changing greatly social media. One of the broadest aspects of 

using social media is reflected in one of the most important areas 

of successful business without which one cannot imagine 

surviving in a huge competition by looking at the global market, 

which is field of marketing. Social media has changed the way 

marketers can they send messages about their brands - from mass 

audience messages to intimate ones conversations. Marketing is 

becoming more prevalent in social media, so are marketers they 

need to keep in mind that social media for most people is social, a 

not the marketing experience. While traditional marketing media 

offers the mass method consumer communications, social media 

offers more methods of addressing consumers one-on-one. Users 

get the opportunity to quickly share experiences with huge 

numbers of people, which influences word-of-mouth 

communication. This process, no not only can it, but it also affects 

the profits of various companies, and therefore tourism companies. 

Unlike traditional advertising, e-marketing has more advanced 

ways of addressing and communicating with consumers. With the 

development of technology internet users as well as consumers are 

offered new ways of using it instruments and platforms such as: 

blogs, microblogs and publishing sites content that can be 

accessed through an increasing number of devices such as: 

computers, laptops, smartphones, e-readers, tablets and netbooks. 
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Abstract- The strong development of the Internet and technology 

has had an impact on all aspects of life and on all aspects of 

business. Rapidly developing computers and telecommunications 

technology has led to a significant increase in the use of the 

Internet and computer technology in modern business. The 

internet and social networks have completely changed the way 

tourists choose destinations. Tourists nowadays use the Internet in 

all stages of travel: from finding a destination idea, to choosing a 

hotel and booking, during a trip, and finally when completing a 

trip. The internet today is something that is understood in tourism, 

just as it is understood that the apartment has water or electricity. 

For good reviews and guest reviews, internet access has become 

necessary.  

 

Index Terms- Internet, Marketing, Toursim 

 

I. INTRODUCTION 

he success of companies depends on their proper appearance 

on the market. To increase sales and reach potential 

customers, businesses use a variety of marketing methods. 

Marketing is a complex social and management process that aims 

to meet the needs of individuals or groups. Tourism business is 

highly variable and complex and therefore requires effective and 

thoughtful marketing. Changing economic conditions and 

consumer demands and new technologies are causing new markets 

to emerge. Technological development has enabled the 

development of modern tourism and new forms of marketing in it. 

The internet gives tourism companies a whole new way of doing 

business and gaining a competitive edge. Today, an increasing 

number of people and businesses are networked, which has an 

impact on economic developments. It is important to distinguish 

between internet marketing, e-marketing, digital marketing, e-

commerce and e-commerce. Internet marketing uses the Internet 

and related digital technology in combination with traditional 

communication channels to achieve the set marketing goals. E-

marketing, however, uses electronic communications technology 

as well as digital marketing. Using the Internet in tourism can be 

very easy and inexpensive to reach new tourists. With digital 

marketing, businesses can show what their offer looks like and be 

more accessible and accessible to potential tourists. The internet 

and social networks have completely changed the way tourists 

choose their destinations, agency and hotel. The smallest tourism 

companies with the help of Internet can go on the market and be 

                                                 
1 Kotler, P., Bowen, J. and Makens, J. (2010) Marketing for 

Tourism and Hospitality, fifth edition, Prentice Hall, New York, 

NY 

side by side with large companies. The emergence of websites, 

portals, blogs and social networks represents new areas of 

marketing that have overshadowed traditional forms of 

communication. Of course, classic marketing still exists, but new 

forms of digital marketing are emerging. 

 

II. MARKETING & MARKETING MIX 

         In many cases, marketing is conceptually linked to sales and 

advertising. These two activities are part of marketing, but with 

them there are even more key activities. The marketing function 

assumes responsibility for servicing and servicing customers and 

for working and coordinating with intermediaries and other 

external organizations, companies such as various distributors of 

goods, products, materials, agencies and similar organizations 

participating in different economic environments. Kotler 

marketing defines it as a social process by which individuals and 

groups get what they need or want through the creation and 

exchange of products and values with others.1 The marketing mix 

is a set of marketing elements or variables that are controlled by a 

company and combines them to achieve their goals in the market.2 

The core part of the marketing mix is the product. Product is a sum 

of benefits that organizations or end consumers are willing to pay 

for, without any doubt that the product and service can receive 

added value through the Internet. consumers. Products are divided 

into those who, with the help of new technologies, take on a new 

form of service, those who use the Internet only as distribution 

channels, and those whose delivery is not possible without 

physical intermediation.  

         With increasing competition, there is pressure on prices, 

which is why the Internet policy is significantly different. 

Distribution in the modern supply chain is an integral value chain. 

Supply chain management is done by coordinating all 

procurement functions into a single system that is accomplished 

through Internet technology. The last element of the marketing 

mix is promotion. It is a highly functional process for planning, 

executing and analyzing communications aimed at attracting, 

maintaining and multiplying clients. Promotion is certainly one of 

the parts of the web that has been most influenced by the Internet. 

With the marketing mix, it still binds people, physical evidence 

and processes. These elements are paramount in delivering 

products and services. 

2 Kotler, P., Marketing Management, (Millennium Edition), 

Custom Edition for University of Phoenix, Prentice Hall, 2000, p. 

9. 

T 
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III. 4P CONCEPT IN TOURISM 

         The 4P (Product, Price, Promotion, Place) concept has been 

accepted in marketing and tourism. In tourism, it is very important 

to emphasize that these are services and not products. The service 

is in many ways different from the product. The service is 

intangible. she can't touch, try, buy and take her home, but she is 

first and foremost an experience. The service cannot be owned. 

The service is indivisible and incommensurable because the 

production time and consumption time match. One of the most 

important features of a service is its heterogeneity, which is said 

to be related to the human factor when providing services. Service 

depends mostly on who provides it, thus the quality of service 

depends directly on the human factor. Taking into account the 

specificity of tourism as a service, many point out that the 

marketing mix of tourism should take into account processes, 

people and the physical environment. Then it's a 7P concept.3  

         For the tourism product, the biggest problem is that it is 

necessary to travel because the product cannot be shown on the 

market before purchase. In tourism, the purchase of the product is 

done in the place where the tourist resides, while the product is 

consumed elsewhere. Some other product activities in tourism are 

carried out in the place of permanent residence. Separation of sales 

from consumption requires a special organization of sales made 

through intermediaries. Another important feature of sales in 

tourism is the payment before the arrival of tourists, or advance 

payment. Sometimes sales are conducted months in advance, 

which obliges bidders to set prices in advance.4 It is very important 

to know how to choose the right sales channels in tourism. Along 

with classic sales channels, new forms are emerging with the 

development of the Internet. A distribution channel is a collection 

of independent organizations involved in the process of bringing a 

product to the consumer. In tourism, a product cannot be 

transmitted, so the traditional form of distribution is not used. In 

this case, the distribution is made in the opposite direction and the 

consumer is moving towards the place of supply. 

 

IV. INTERNET MARKETING IN TOURISM  

         Tourism is a service industry as such has a different 

application of marketing than manufacturing activities. In tourism, 

cooperation and coordination of entities involved in the provision 

of tourism services is important. Marketing in tourism includes 

analysis of the external and internal environment, defining the 

mission, goals and guidelines, establishing a strategy and tactics 

for the marketing mix, control of all implemented activities at the 

micro and macro levels.  

         Micromarketing explains how to manage the marketing 

process in a tourism company. In practice, this means constructing 

micromarketing models that are used to better meet the goals of 

the company. Macromarketing emphasizes how the composite 

                                                 
3 Needham, Dave (1996). Business for Higher Awards. Oxford, 

England: Heinemann. 
4 Chaffey, D.: E-business and e-commerce management: strategy, 

implementation and practice, Prentice Hall, 4. izdanje, Chapter 8, 

p. 452. 

marketing mechanism of tourism works as a result and as a 

determinant of the economic and social environment. In practice, 

this means constructing a general model of the tourism marketing 

process that leads to the interest of society. For the tourism 

business, micro-level business is the most important. at the 

enterprise level. It is very important for the company to adapt to 

the environment. The marketing mix is a set of instruments used 

for marketing purposes to meet the needs of the target market and 

improve the position of the tourism product on the market. The 

basic elements of a marketing mix are product, price, promotion 

and sales and distribution.  

         The most common forms of internet marketing today are 

web site marketing, social networking, e-mail marketing and 

mobile applications. Tourism is not an unambiguous and simple 

phenomenon. There are a number of factors that affect tourism 

supply and demand and all of them are interdependent. Therefore, 

there is a great need to apply marketing, its techniques and 

methods for the purpose of tourism. With the development of 

tourism, the number of factors in the marketing environment is 

increasing. Marketing in tourism is social and managerial process 

by which individuals and groups get what they need and want, 

through the creation and exchange of products and values with 

others, and coherence of marketing activities of the business and 

tourism policy makers; orientation of marketing activities towards 

the basic and determining goal of satisfying the needs of selected 

consumer groups; market research, especially needs and motives, 

as well as market segmentation; market, etc.), the existence of 

limiting factors in achieving economic effects, which originate 

from the social and natural environment (impact on the local 

population, the environment, etc.).5 

         One of the tools of Internet marketing in tourism is the 

website. A website is a place where the customer can be shown 

who you are, what you do and what you offer. Given the number 

of users, the Internet makes it possible to attract new customers. 

When creating a website it is important to offer quality content 

because it certainly brings good promotion and therefore higher 

sales. A number of agencies have websites for booking 

accommodation. In tourism, information systems are used to 

provide clients with accommodation and services in advance. The 

reservation system is highly developed and in addition to booking 

accommodation, it uses agencies to form an online database that 

enables them to better manage capacity and get to know consumer 

behavior. The website needs to be easily accessible, and website 

optimization can help. The page should be easily accessible on 

search engines like Google, Bing, or similar to make it easier for 

people to see what they are looking for. Basic information 

technologies for reservations used in tourism are:  

 

1. Computer reservation systems (Computer 

Reservation Systems - CRS),  

2. Global distribution systems (Global Distribution 

Systems - GDS) and  

3. Internet. 

5 Page J. S. & Connel J. (2006). Tourism a modern sythesis, 

Thomson Learning, London, UK  
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          Booking information is available at any time to the hotel 

staff, travel agency, as well as to search clients. Certainly the most 

interesting thing about tourism today is to book online.  

 
Figure 1. Online booking for transport (% of all trips, EU-28, 2014)6 

 

         In 2014, accommodation was booked online for 55 % of the 

trips of EU residents who stayed in rented tourist accommodation. 

In 2015, 39 % of the EU population reported having used the 

internet for purposes related to travel or travel accommodation.7 

 

 
Figure 2. Internet use related to travel (% of all trips, EU-28, 2014)8 

 

         According to the 2015 survey on ICT usage in households 

and by individuals, 39 % of the EU 28 population (aged 16 to 74) 

reported having used the internet for purposes related to travel (or 

travel related accommodation services) in the three months 

preceding the interview. When excluding non-internet users from 

the analysis and looking only at the relevant sub population of 

internet users, half of these had used the internet for travel 

purposes. Indeed, it is very likely that those not participating in 

tourism will not use the internet for searches or purchases related 

to travel. In 2014 (most recent data) 60 % of EU residents 

participated in tourism while 40 % did not make any tourism trip 

of at least one overnight stay away from home.9 

                                                 
6 Eurostat, Statistics on ICT use in tourism, 

https://ec.europa.eu/eurostat/statistics-

explained/index.php?title=Archive:Statistics_on_ICT_use_in_to

urism&oldid=420578 
7 ibid 
8 Eurostat, Statistics on ICT use in tourism, 

https://ec.europa.eu/eurostat/statistics-

explained/index.php?title=Archive:Statistics_on_ICT_use_in_to

         Through the website, people can find the content of a 

particular agency and find out what it offers and how much it will 

cost. All this lacks regular communication with clients, what with 

existing ones and with potential ones. Tourist agencies make up 

for this by communicating with social networks. Social networks 

allow interaction between individuals via the Internet. An 

important feature of social networks is that they allow the sharing 

of image, video and textual content. In addition to sharing 

information quickly and being more connected to people, social 

networks offer advertising, branding, finding business partners, 

developing new ideas, and more. This type of marketing has 

urism&oldid=420578#out_of_10_Europeans_look_online_for_tr

avel_related_information 
9 Eurostat, Statistics on ICT use in tourism, 

https://ec.europa.eu/eurostat/statistics-

explained/index.php?title=Archive:Statistics_on_ICT_use_in_to

urism&oldid=420578#out_of_10_Europeans_look_online_for_tr

avel_related_information 

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9864
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 2, February 2020              451 

ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9864    www.ijsrp.org 

grown dramatically because of the ability to approach individuals 

individually and communicate directly. 
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Abstract- The rural poor in Bangladesh typically lack access to 

information vital to their lives and livelihoods. The information 

could be disseminated via web, mobile app, Internet of Things, 

and ubiquitous networks, etc. The mobile is widely used in many 

countries for the fish farming. Though frozen food is one of the 

most important export products in Bangladesh which contains 

more than 80% of shrimp. The most shrimp cultivation area is the 

southern part in Bangladesh. Shrimp farming is pressurized by 

lack of proper information on diseases identification and its 

management. Mobile app is considered as information provider. 

But it is necessary to find out the system requirement specification 

to provide required information for the farmers. The survey 

conducted in Shyamnagar, Satkhira district of Bangladesh and 

total 40 female respondents were involved in interview. The 

research tried to find out the common problems and requirements 

that focused mobile-app development. It was found that disease 

(82.86%) and water quality (17.14%) is common problem. Again, 

the most common disease was White Spot Syndrome Virus and 

Yellow Head Virus Disease followed by Black Gill disease. The 

research found it would be better developing voice-based mobile 

apps with local language. 

 

Index Terms- SRS, Mobile App, Shrimp Cultivation, ICT for 

Agricultural Development, Common Diseases of Shrimp 

 

I. INTRODUCTION 

The Black Tiger Shrimp (Penaeus monodon, locally known as 

Bagda) is cultivated on the saline coastal floodplains and cultured 

in captive waterbodies locally called as “Gher”. Borokupot 

village, Shyamnagar, Satkhira district is one of these areas where 

livelihood of the most local people depends on shrimp farming. 

Shrimp is called white gold of Bangladesh as is exported as a 

second largest frozen food item, which covers about 3% of total 

export. Bangladesh captured 2.5 % of world shrimp market 

(Bashir Uddin Md., Taslima Sultana et al. 2013). Aquaculture is 

the most promising sector of Bangladesh contributing 3.65% of 

total Gross Domestic Products (GDP) (Aminur Rahman M, Sang-

Go Lee et al,2018). In this Aqua industry, shrimp farming 

endorses high economic value henceforth it conquers the second 

largest export position after garments in Bangladesh.  

 

Information is seen as useful to public, government, development 

agencies, and service providers and farming community for their 

development. Information and communication activities are a 

fundamental element of any rural development activity like 

Bangladesh. Rural areas are often characterized as information-

poor and information provision has always been a central 

component of development. The rural poor typically lack access 

to information vital to their lives and livelihoods. The information 

could be disseminated via web, mobile app, Internet of Things, 

and ubiquitous networks, etc. The mobile is widely used in many 

countries for the fish farming. Mercy Amrita C. and P. 

Karthickumar (2016) stated their opinion about mobile phone used 

by fishermen that “Mobile phones by virtue of their role as carrier 

and conduct of Information, had reached great heights in Markets. 

The “AkuaHub” developed by Sharihan Fathi, Aizul Nahar Harun 

et.al. (2018) is a web-based tool that sharing information among 

aquaculture player timely and efficiently especially on disease 

outbreak and disaster. The Internet of Things (IoT), Mobile phone, 

sensors as well as real time data is improving the life of fishermen 

and increasing their income. Abdul Razaque Chhachhar, Siti 

Zobidah Omar (2012) stated Mobile phone has added lots of easy 

issues in the life of fishermen and provides need-based 

information to the fishermen. In case of Bangladesh, the situation 

is going forward though still lagging behind. Recently the 

information focused more on crops and slowly in livestock. 

Roshidul H, M A Haque et.al (2016) found that farming 

communities preferred image and voice based app instead of only 

text. Roshidul H, Md Anamul Haque et.al. (2018) developed crop 

management and disease identification app for Maize where local  

language(Bengali) was used in the apps with multimodal function, 

text, voice with local language, and images. Mobile app is one of 

the many options, and it is necessary to follow the bottom-up 
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approach for making the apps sustainable. This is why it is very 

essential to find out the System Requirement Specification (SRS), 

a structured collection of information that embodies the 

requirements of a system, can help taking Mobile app initiatives 

in case of required decision and reducing the vacuum in 

information. Focusing on the right point this paper aims to develop 

a mobile app based on the farmer’s requirement in local language 

and accent in recorded voice.  

 

 

 

 

 

 

 

B. The Objective of This Research Was: 

 To find out the common diseases persist in shrimp 

farming and traditional methods and mitigation.  

 To assess and find out the solution for identified 

problems 

 To finalize the system requirement specification (SRS) 

for developing mobile app. 

 

II. RESEARCH METHODOLOGY 

The research was conducted from July 2018 and ends on 

December 2019 in Satkhira district in Bangladesh. 
 
A. Data Collection 

The primary data was collected by field survey, focus group 

discussion (FGD) specially using structured questionnaire of 

respondents. The FGD was conducted with respondents, Shrimp 

traders. The Shrimp traders were selected for face to face 

questionnaire interviews using random sampling method. 

Interviews were conducted in the village with 40 female farmers.  

The researchers used both qualitative and quantitative research 

methods to collect data. The qualitative research methods were 

focus group interviews and semi-structured interviews with key 

respondents, and the quantitative research methods were surveys 

via structured questionnaires. Five different sets of questionnaires 

were designed and used for the research.  

Questionnaire A: Primary information of Principle Respondent 

Questionnaire B: Demographic of Economic Information 

Questionnaire D: Community Interaction 

Questionnaire E: Questionnaire related to Shrimp diseases 

Questionnaire F: Questionnaire related to shrimp farming 

management 

 

B. Data Analysis 

The primary data was rechecked and enter into SPSS. The SPSS 

were used to analyze the data. Mainly the descriptive statistics and 

frequencies were considered for analysis. The compare, count and 

results of analysis were presented in the form of chart and bar 

diagram. 

III. RESULT AND DISCUSSION 

The research was focused to find out system requirement 

specification for developing mobile apps for the shrimp farming 

communities. During the research period, respondents were 

targeted those were directly involved in shrimp farming. The 

respondents were in different age group and all respondents were 

female farmers. It was urged to follow the bottom-up approach to 

develop mobile app so that end-users could adopt and sustain the 

research outcomes longer. The survey and FGD was conducted to 

find out common problems and how the farmers cultivating 

Shrimp as well as what problem they are facing during cultivation 

and how they can mitigate those issues.  

During the research it was found the culture practice, expenditure, 

yield, profit, problems, management practices of the shrimp 

farmers and Information & Communication Technologies used in 

their day life. Most of the respondents were between 20 years to 

30 years age group (89%), no respondents were found more than 

50 years old. There were 6% of 30-40 years age group respondents 

and 3% of 40-50 years age group as well as 3% of less than 20 

years age group.  
Most of the respondents completed Higher Secondary Certificate 

(HSC) and none of them were found illiterate, 37% of total had 

education level of Secondary School Certification (SCC) -HSC, 

31% were in between Primary-SSC, 23% have education above 

HSC. Moreover, 9% of them could read and write in Bengali 

(shown in Figure 1) 

 
Figure 1:  Education Level of the respondents 

 

The research found, the most popular aquaculture system was 

Integrated Culture System (66%) where several seasonal crops, 

vegetables are cultivated on the embankment of shrimp gher. 

Besides, polyculture with different white fish species like Rui, 

Tilapia and other shrimp species like Harina, Crab fattening found 

another common practice (26%) in that area. In fig. 2 represented 

the farm size of shrimp farming in the study area based on the 

responses of the respondents. It was found that 26% of the 

respondents cultivated Shrimp in less than 0.5 acre of land, 26% 

of respondents were having land from 0.5 to 1 acre. The highest 

no of respondents was 31% cultivated shrimp in 1-3 acre of land. 

The rest 17% were getting shrimp production from more than 3 

acre of gher. 

 

0% 10% 20% 30% 40%

Primary-SSC
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Figure 2: Land size of the respondents cultivating shrimp 

 

The research was trying to find out the usability and adoptability 

of information and communication technologies, specially 

smartphone. It was found very positive response from the study. 

All the respondents were having smartphone and highest no of 

respondents (60%) used their smartphone for getting information 

online and using online and offline mobile apps. The next 

responses were social media (34.29%) while 5.71% of them used 

smartphone in reading newspaper. The Figure 3 depicted the 

assistance received when farmers were having any farming related 

problem, 57.50% directly call to Winmiyaki, an NGO call center 

by PROTIC-Oxfam in Bangladesh. Many of them (25%) tried to 

solve the existing problem themselves, 15% among them 

consulted with Upazila Fisheries Officer (UFO) and only 2.50% 

were getting assistance from the neighbor.  

 

 

 
 

Figure 3: Respondents were getting assistance from different 

sources 

 

In fig. 4. shown the stocking density and it was varied according 

to the gher size. Total of 15% of total stock less than 1000 shrimp 

post larvae, the other 18% of them stock more than 6 thousand. 

The fig.4. was also showing 21% of the respondents kept in ponds 

2000-4000 while 4000-6000 shrimp post larvae are stocked by 

21% farmers. But highest no of respondents (26%) maintained 

1000-2000 stocking density. 

 
Figure 4: Stocking density of the shrimp 

 

The respondents were asked about five problems usually related 

to shrimp farming. Remarkably, it was found that the disease 

(82.86.%) as the most vulnerable problem persist in shrimp 

farming. The Water Quality management (17.14%) had taken the 

rest of the space of the existing problems. This was found strong 

correlation and important feedback for SRS.  

Viral disease was very common in shrimp farming regions of 

Bangladesh represented in Figure 5. The respondents were asked 

about the most harmful disease they usually find in the gher during 

the whole farming period. All the respondents claimed that the 

White Spot Syndrome Virus disease (WSSV) was common 

disease followed by Yellow Head Disease comprises 55% and 

Black Gill Disease (25%). Only single respondent replied “no 

disease occurrence” and it was found after the FGD, the farmer 

just had started the Shrimp farming.  

In Figure 6 Found the existing management practice by the 

respondents where the small-scale shrimp farmers (80.00%) 

shown using Lime as a solution in case of Viral and Bacterial 

diseases. Total of 2.50% were used medicine at first place while 

5.00% tried to exchange the water with clean ground water. Only 

2.50% used probiotics knowingly or unknowingly with 

supplemented feed.    

 

Figure 5: Common disease of shrimp farming 

26% 26%
31%

17%

Less than

0.5 Acre

0.5-1 Acre 1-3 Acre More than 3

Acre

57.50%

25.00%
15.00%

2.50%

15%

26%

21%

21%

18%

Less than 1000

1000-2000

2000-4000

4000-5000

More than 6000

100%

55.00%

25.00%
10.00% 5.00% 2.50% 2.50%

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9865
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 2, February 2020              455 

ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9865   www.ijsrp.org 

 

Figure 6: Found the existing management practice. 

 

The research found through survey and FGD that the total of 80% 

shrimp ghers were affected by white spot disease and it became a 

limiting factor for the small-scale Baghda farming and most of the 

farmers lost their production and it remained same for the long.  

IV. CONCLUSION 

This research found that the water quality and disease 

management were the main problems at Shyamnagar area, 

Shatkhira which is hindering the profit and all labor served in 

every culture period by the farmers at that particular area. The 

major finding was disease, the main obstacle in shrimp farming. 

Having little knowledge of shrimp farmers on water quality 

management was increasing disease and disease decreasing 

shrimp production. White Spot Syndrome Virus disease caused by 

White Spot Syndrome Virus and was the most common and severe 

problem for Baghda farming in Bangladesh. It was found that all 

the respondents were good in using mobile phone applications I.E.  

browsing, chatting, audio, video, gamification, social networking 

and even education learning, offline mobile phone app etc. It was 

identical that farmers were ready to accept the mobile app but it 

was necessary to find the appropriate and need-based information 

for the farmers. The SRS suggested to focused on, i) Three main 

diseases identification (a. White Spot Syndrome Virus, b. Yellow 

Head Virus Disease and c. Black Gill disease); ii) Disease 

management, iii) Gher Preparation and iv) Mobile app should be 

in local language and voice based. 
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ABSTRACT 

The 4th  edition of Halliday’s Introduction to Functional Grammar by M. A. K Halliday and revised by Christian M. I. M 

Matthiessen (2014) is considered to be an invaluable textbook for students and researchers of linguistics, especially of functional 

linguistics, discourse analysis and literary studies and also for those with broader educational concerns. As a novice researcher in 

Systemic Functional Grammar, a critical review by chapters of this edition has been carried out with great efforts. An evaluation on 

the features of this edition from various perspectives has also been implemented. As a PhD student, who is using this work as the most 

significant research framework, the personalized exploitation has been expressed in the review.  

 

Keywords: critical review, Halliday, systemic functional grammar.  

 

INTRODUCTION 

In the 4th edition of Halliday’s Introduction to Functional Grammar by M. A. K Halliday and revised by Christian M. I. M 

Matthiessen (2014), there are a number of evident changes in comparison with the earlier versions. The first one that can be easily 

recognized is its title. The previous editions have been called “An Introduction to Functional Grammar” (IFG) while the newest one 

is titled as “Halliday’s Introduction to Functional Grammar”. The second change is the publisher London & New York: Routledge, 

as before it was under the imprint of Hodder Arnold. The third change is that there is specific reference to the revisions by Christian 

Matthiessen although he was also identified as collaborator in the 3rd edition. More importantly are the changes indicative of the 

framework and descriptive work on English in systemic functional linguistics. 

Overall, this 4th edition has updated the following points:  

+   Recent use of systemic functional linguistics to provide further guidance for students, scholars and researchers. 

+   More on ecology of grammar, illustrating how each major system serves to realize a semantic system. 

+   A systematic indexing and classification of examples. 

+   More from corpora, thus allowing for easy access to data. 

+ Extended textual and audio examples and an image bank available online at www.routledge.com/cw/halliday.  

 

A CRITICAL BOOK REVIEW 
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          Firstly, let’s have an overview of this newest edition of this book by chapters. 

 In the first part of IFG 4 (chapters 1 – 5), the Hallidayan tradition of ‘Systemic Functional Linguistics’ (SFL) approach to language 

description holds meaning as a socially constructed activity. It supports the view that a descriptive account of context is integral to 

linguistic descriptions, and that language as a social semiotic describes discourse as semiotic choices made by speakers or discourse 

participants to create social contexts in and through interactions. Halliday emphasizes the central importance of language and has been 

concerned with describing how the organization of language is related to social use. This model of language identifies the context of 

any instance of language use as consisting of a ‘context of situation’, which is in turn embedded in a context of ‘culture’. The context 

of situation is further defined in terms of: the ‘field’ which focuses on the institutional practices, the ‘tenor’ on social relationships and 

the ‘mode’ which focuses on the channel of communication. To achieve the social purposes in discourse within each context of 

situation, the language performs three simultaneous ‘meta-functions’ expressing three types of simultaneous meanings. These ‘meta-

functions’ are seen through the ‘clause’ structure as both spoken and written language can be analyzed through the clause, while the 

‘sentence’ is only logical in reference to the written form of the language. The first part of IFG 4 introduces Halliday’s concepts of the 

architecture of language and what this means in terms of a functional grammar in Chapters 1 and 2. Chapter 3 looks at the ‘clause’ as 

‘message’ or as a ‘textual’ resource concerned with the flow of information. Chapter 4 describes the clause as an interpersonal 

resource concerned with the interaction within the nature of dialogue. Chapter 5 is concerned with the representation of how we see 

the world and ourselves. 

The second part of the IFG 4 (chapters 6-10) describes the clause in terms of its complexity: the structure of groups and phrases, the 

different types of clause structure, cohesion and discourse and finally the metaphorical modes of expression. Such an approach allows 

for a classification of texts according to ‘contextual variables’ and thus be able to see the grammar at work in different text types 

(genres). This also supports the understanding of language as an ‘assemblage of registers’. These are two important concepts in 

language teaching and research into language. 

It is interesting to note that not long ago, systemic functional description of English was considered as quite ‘unorthodox’ in that it 

differed from many mainstream accounts, in particular Chomsky’s generative grammar. What Halliday did was to present an account 

of grammar and lexis with what he termed a lexico-grammatical continuum, rather than separate entities as to often presented in our 

language textbooks. In this theory of grammar, ‘text’ is realized by clauses at different levels, the semantic (meaning) and the lexico-

grammatical (the wording). 

Since IFG 1 was first published in 1985 and subsequently followed by IFG 2 in 1994, several textbooks have been published drawing 

on Halliday’s initial work. The scale of these can be seen in Halliday’s own publication ‘Complementaries of Language’ (2008) as 

well as those listed in the expanded reference in this 4th edition. IFG 3 (in 2004) used many examples from various corpora because 

of the increasing availability of computational tools. IFG 4 has expanded the use of corpus based examples and has added a website 

www.routledge.com/cw/halliday for further exemplication. 

           Secondly, for more details, I evaluate the features of the 4th edition of Halliday’s Introduction to Functional Grammar from 

various perspectives as follows: 

 (1) Elaborated key theoretical concepts  

Some theoretical underpinnings of functional grammar presupposed or treated briefly in its previous editions are 

foregrounded in this new one. Among them structure (syntagmatic order), system (paradigmatic order), stratification (phonetics and 

phonology as expression, lexicogrammar and  semantics as content, and context), instantiation (the connection between system and 

text, a text being an instantiation of the system), and above all, Metafunction (ideational- construing experience, interpersonal-

exacting interpersonal relations; textual-organizing the discursive flow and creating continuity).  
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Among these key concepts which form the basis of the functional grammar tenets, the relatively difficult concept "instantiation" is 

explained neatly as: "Like the relationship between climate and weather, the relationship between system and text is a cline, the cline 

of instantiation". (p.27). This is just an example of the overall language style which strives to be more transparent and spoken without 

sacrificing  the theoretical loadings. 

Another two core concepts are lexico-grammar and grammaticalization. Lexico-grammar, a coined word in FG, embodies the 

unity of lexis and grammar. Lexis and grammar form the two poles of a single cline. Lexis is viewed as the most delicate grammar, 

though the book devotes more of itself to the "medium delicacy grammar" areas (p.46).  

FG adheres to the principle that for in studying the systems of language, the delicacy level can always be pushed further. In the new 

edition, we find many progresses down the delicacy scales. For instance, the type of doing is explicated under "creative" and 

"transformative". Also, there are detailed tables giving examples of verbs serving as Process in different material clause types. In fact, 

the whole chapter is considerably expanded, making the complexities of transitivity more accessible.  

Grammaticalization, being an area of robust development in linguistic research, also receives increased attention and proportion in 

IFG. Functional grammar considers closure, generality and proportionality the three features that characterize a grammatical system. 

Systemic grammar is one which is organized around this concept of grammaticalization, whereby meaning is constructed in networks 

of interrelated contrasts (p.47).  

 In relation to grammaticalization, the theoretical underpinning of grammatical metaphor are foregrounded in the sections (10.1 , 

10.2) discussing lexicogrammar and semantics; while in the 2nd edition, the discussions started a bit abruptly from rhetorical 

transference. Among the theoretical tenets, strata is not such a simple idea. The normal conception of a text consisting of clauses is 

replaced by a text realized by clauses, text and clause being located respectively on the strata of semantics (the stratum of meaning) 

and lexicogrammar (the stratum of wording). While the book focuses on the lexicogrammatical stratum, a central concern is the 

relationship between this stratum and the one above it (semantics) and below it (phonology). In fact as we can see in the neo-

Hallidayan approach to functional grammar, discourse semantics is being developed into a field of its specific concerns with genres 

and registers (Martin & Davis 2003). 

(2) More outstanding text-orientation  

The beginning of the book makes it clear that this is a grammar for those interested in using it to analyze and interpret texts. 

And texts in various contexts, such as educational, social, literary, political, legal, clinical etc. can be analyzed as specimen or artifact. 

The book incorporates these two facets of texts. 

The text orientation of the book also shows itself in the new corpus it uses throughout the book. Corpus data is used for its 

authenticity, inclusion of spoken language and the possibility to study grammar in quantitative terms. P.55 lists the corpuses and text 

archive (opportunistic samples) used for description and exemplification in IFG, including COBUILD, LOB, Kohlapur, London-Lund 

and UTS/Macquarie corpus of spoken Australian English. 

In addition to corpus as data, text orientation is manifest in the more sharpened register-awareness in the functional grammar 

framework. A case in point is the identifying clause (p.234). Common-sensically, we would think doings and happenings are the 

predominant processes in transitivity system. However, it is noted that the token-value structure, a subtype of the identifying process 

is the most important in that it tends to dominate in certain highly valued registers (such as scientific, commercial, political and 

bureaucratic discourse) where the meanings that are being construed are inherently symbolic ones. This kind of analysis of the 

transitivity sub-types relates grammatical patterns to register and is illuminating for text analysis. 

(3) Friendly visuals 
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The systemic aspect of the grammar, which was omitted in the 1st and 2nd  edition, gets an equal share in the 3rd and 4th  with 

the functional aspect. This is also the main reason why the 4th editon grows considerably in volume. However, the systemic graphs are 

not there just to add a scientific touch of the book or to make the grammar more intricate than it is. The graphs represent the network 

more clearly and appeal to vision. For example, the system network of speech functions (p.108) offers a very good summary of what 

the two tables are trying to represent in the 4th edition. Other examples are Fig.5-6. Mental Clause Systems (p.258), Fig. 5-10 Material 

clause systems (p.229) and Fig 5-22 Relational clause systems (p.299) which elaborates the processes are dealt briefly in this 4th 

edition.  

(4) New organization of sections 

In chapter 1, which explores Architecture of language, after basic concepts for the study of language, we have Section 1.4. 

about Context, language and other semiotic systems and Theory, description and analysis. This is more logical and is also teacher-

friendly compared to the 3rd edition. In chapter 7 on Above the clause: the clause complex, the clause complex as textual domain is 

added compared to the previous one.  

Thirdly, I will clarify how I will exploit this edition for my PhD research on “Semantic and Lexicogrammatical Features of 

Mental Processes in English and Vietnamese: A Systemic Functional Comparison”. I find it extremely valuable, especially chapter 

5 “Clause as representation”. According to Halliday, “the clause- like any other grammatical unit - is a multifunctional construct 

consisting of three meta-functional lines of meaning”: the textual line of Theme –Rheme, the interpersonal line of Mood –Residue 

and the experiential line of organization.  The author also clarifies the six type of processes: material, behavioral, mental, verbal, 

relational and existential, which are well-illustrated in Fig. 5-3 & 5-4  (p. 216 & 219). Material, mental and relational are the main 

types of process in the English transitivity system, so my research only focuses on mental processes or processes of sensing. Mental 

clauses are concerned with our experience of the world of our consciousness, which may be construed either as “flowing from a 

person’s consciousness or as impinging on it”. From a reader without any knowledge about this process initially, after reading this 

chapter, I can fully understand about the nature of the terms like “senser”, “phenomenon”. The four subtypes of sensing: perceptive, 

cognitive, desiderative, emotive are clearly modeled in Fig.5-16 (p. 258). This helps me to have basic knowledge of mental processes, 

which is of great value for my writing theoretical review section.  

However, from my personal viewpoint - a novice researcher in the field of SFL, there exists some points in IFG4 that need to 

be improved. Firstly, in IFG3 and IFG 4, Halliday’s original introduction has been dropped. It is unfortunate for teachers and 

beginners in the field of linguistic research as it is one of the most elucidating accounts of the use of a lexico-grammar. Secondly, as 

for illustration with graphs and figures, some networks are printed so tiny that the readability is reduced. For instance, to get a clear 

view of the Transitivity network on p.355 ( Fig. 5-46), most people might need a magnifying glass. I can predict that the future 

editions will take a new turn in multimedia using images and photos to illustrate the points.  

 

CONCLUSION 

In conclusion, this edition is a must-read for researchers and scholars interested in the relation between grammar, meaning 

and discourse. It gives a comprehensive description of Halliday's SFG and has been extensively revised by exploring large amount of 

corpus data, foregrounding the theoretical underpinnings of FG and incorporating systemic networks into the body of the book. In 

fact, it is a great joy and comfort to see a theory keep renewing itself while sticking to its basic views about the relationship between 

language, text and society. It is hard to imagine anyone in the field of applied linguistics that does not recognize the ever increasing 

insights that this 4th edition of SFG continues to give in seeing language from so many different perspectives. Its great value for 

researchers in general and for me - a PhD candidate in particular is immeasurable. 
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Abstract- Availability of medicines is an important aspect in 

health care provision. Many countries however, are still battling 

with the problem of stock outs of essential medicines to an extent 

that patients go without appropriate treatment. This research 

sought to determine the influence of health care financing on 

availability of medicines. Descriptive cross sectional research 

design was used. All the nine sub county hospitals in Bungoma 

County were sampled. Census sampling was done to sample sub 

county pharmacists, medical superintendents, procurement 

officers and health administrative officers. Four officers were 

sampled in each sub county, making a total of 36 respondents for 

the study. Additionally, the head of procurement department in the 

county, the chief officer for health and sanitation and the county 

pharmacist were sampled, hence a total of 39 respondents. Semi 

structured questionnaires; in-depth interview guides and a 

checklist were data collection tools. Data was analyzed using 

descriptive statistics appropriately then presented in tables. Data 

of qualitative nature was reported in narrative form. The overall 

percentage availability of medicines in the county was at 63.35% 

while the mean stock out period was 51.30 days in a 90 days 

review period. The key financing challenges identified were 

allocation of inadequate funds for medicines and irrational 

budgeting which contributed to the low medicines availability. 

The total allocation for health care was about Kshs  2.6 Billion, 

out of which only Ksh 120 million (4.6%) was for medicines. A 

budgetary deficit of between 30 to 40% was reported in more than 

half of the health facilities. 90.6% of respondents agreed that 

inadequate funding was the main reason for stock out of 

medicines. 71.9% of respondents further strongly agreed that 

allocation of funds for medicines should be as per the 

quantification needs to curb this problem. 

 

Index Terms- health care financing, out of stock, quantification, 

medicines 

 

I. INTRODUCTION 

ver the years, the pharmaceutical industry has experienced 

various developments which have positively transformed the 

health sector. As a result, it is now easier to manage and prevent 

various diseases and reduction in overall health care costs [1]. 

Medicines are essential in reduction of mortality and morbidity 

associated with diseases. Lack of medicines, particularly in public 

health facilities is one of the reasons for low access to essential 

medicines. Many countries are faced with the challenge of lack 

medicines more so in Africa, where it is estimated that about 50% 

of population lacks medicines they so much need. In India, it is 

estimated that about 60% of the population have very limited 

access to essential medicines [2]. 

         In Kenya, a study by the then ministries of medical services 

and public health revealed that public health facilities experienced 

stock outs of essential medicines for a period of about 46 days in 

a year [3]. Frequent stock outs of emergency medicines forces 

public health facilities to incur unplanned budgetary expenses by 

diverting allocations meant for other functions such as 

development projects [4]. In addition, stock outs of medicines in 

public health facilities forces patients to go to privately owned 

health facilities which are expensive. They consequently spend 

more on their medicines while those who are unable to pay go 

without being treated [5].  

         Lack of adequate budgetary allocation is a major contributor 

to stock outs of essential medicines across the world. Annually, 

the global spending on health care provision is about USD 3 

trillion. Low income countries spend about 5% of their GDP while 

developed ones spend more than 15% of their GDP on health [5]. 

The Abuja declaration (2001) stipulates that each country should 

at least allocate about 15% of their total budget to health sector. 

This ensures that enough is available for operations of various 

aspects of health sector. Despite this collective agreement, many 

countries still allocate very little to health, hence the numerous 

challenges experienced including lack of very essential medicines 

and medical supplies.  

         Funding for medicines is publicly done to the tune of more 

than 70% in many developed countries while in low and middle 

income countries like Kenya, public expenditure on medicines 

does not meet the cost of essential medicines. Out of the pocket 

spending by patients is done for 50-90% of medicines in these 

countries [6]. Funds for health care are mainly from households 

(35.9%), donors (31%) and government (29.3%) [7]. Kenya has had 

a downward trend in terms of expenditure on medicines in the 

recent past. For instance, the government expenditure as a 

proportion of the total government expenditure was at 8.6% 

(highest ever) in 2001/2002 financial year while in 2009, it 

reduced to 4.6% [8]. 

O 
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         In Kenya, the expenditure on medicines is about 1.65% of 

the country’s GDP. This translates to about 36.6% of the total 

health sector expenditure. The government’s expenditure on 

pharmaceuticals accounts for about 9.03% of the total expenditure 

on medicines [9]. 

         KEMSA, which was the main supplier of medicines to 

public health facilities pre devolution era, has reported budgetary 

constraints as a major factor contributing to stock outs of essential 

medicines at their warehouse. For instance, it was only able to 

procure about 117 items out of the 343 items on its Essential Drugs 

List due to limited funds [10]. During this period, KEMSA could 

supply medicines to public health facilities on quarterly basis. The 

health facilities were required to make orders to KEMSA using 

prescribed ordering forms, ensuring that the total value of the 

orders is within the limits of the allocated drawing rights. 

However, due to stock out challenges at KEMSA, not every item 

on the orders was supplied [11].  

         After enactment of the current constitution in 2010, 47 

counties were created. As a result, health sector was devolved, 

leaving the national government with functions of policy 

formulation, training and regulation. All other aspects of health 

care were devolved to the counties including procurement of 

medicines. The funds for these purposes are sent to the counties 

by the national treasury. The counties are then at their discretion 

to source for medicines from any source and not necessarily from 

KEMSA which has been left to mainly handle donor funded 

medicines such as ARVs, anti TBs, anti malarial medicines and 

those for family planning [12].  

 

II. MATERIALS AND METHODS 

         The study was conducted in Bungoma County is one of the 

47 counties in Kenya, located in the former western province. It 

has a population of about 1.8 million with nine sub counties, each 

with a sub county hospital. 

         It study design adopted was descriptive cross sectional 

design as involves describing, recording, analyzing and reporting 

as they exist,  thereby being critical when obtaining specific details 

on a given phenomena while drawing valid and applicable 

conclusions.. This design method is very useful when data 

collection is intended to be done at one point from a given sample. 

Cross sectional design is important when collecting data over a 

shorter period of time from a sample [13].  

         The study targeted the medical superintendents, health 

administrative officers, pharmacists and procurement personnel of 

public health facilities in Bungoma County, the head of county 

procurement department, the county pharmacist and the chief 

officer in charge of health and sanitation department. This was 

informed by the fact that these officers are involved in 

management of medicines. All these officers in their respective 

sub county hospitals and at the county level participated as 

samples in the study owing to the small sample size and the unique 

nature of the study as a result, four officers: medical 

superintendent, hospital health administrative officer, pharmacist 

and procurement officer in each of the nine sub county hospitals 

were sampled hence a total of 36 respondents. At the county level, 

the county pharmacist, county procurement officer and chief 

officer- health & sanitation participated in the study, bringing the 

total sample to 39. 

 

         Sampling was by census method as the entire study 

population was small. The above officers were visited in their 

respective work places and data collected from them using 

appropriate tools. Only the 9 sub county hospitals participated in 

the study as they have better structures for medicines management 

than health centers and dispensaries, hence meeting the desired 

objectives of this study. 

         Data collection was by use of semi-structured 

questionnaires, interview guides, and a checklist. Questionnaires 

were used as they provide responses to complex research 

questions. They also easy to use and are relatively cost effective 

hence their popularity. Data generated from questionnaires are 

generally objective [14]. Both open ended and closed ended 

questions were used in the questionnaires. In depth interviews 

were used as they offer responses that are of high quality as the 

interviewer is present to question, cross-examine and probe the 

interviewee [13]. They were used to collect data from the county 

officials. Lastly, a checklist adopted from the Bungoma County 

Essential Medicines Standard Order Form, Version 1 July 2016/17 

for sub county hospitals was used to collect information 

concerning availability of medicines in hospitals. These tools were 

pretested in a neighboring, Kakamega which has several 

similarities with Bungoma.  

         Qualitative and quantitative methods were applied in data 

analysis. Quantitative data, after cleaning and coding, was entered 

into the computer statistical package (SPSS version 22.0) for 

analysis. Descriptive statistics were used to produce percentages 

and means. Chi square was applied to test for the association 

between variables. Data was then presented in tables.  

         For qualitative data, it was tape recorded, translated, 

transcribed and categorized into specific themes and reported in 

narrative form.  

         Appropriate ethical approvals were sought from relevant 

institutions. Data was password protected to prevent access by 

unauthorized personnel. 

III. RESULTS  

Demographic characteristics of the respondents 
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Table 1: Demographic characteristics of the respondents 

 

Characteristic Frequency  Percent  

Gender   Male 

               Female 

 

Cadre  Medical officers 

           Pharmacists  

           Hospital administrative officers 

           Procurement officers  

 

Work experience (years)      0-5 

                                         6-10 

                                         11-15 

                                         16-20 

                                         21-25 

                                         Above 25 

Total  

26 

6 

 

7 

8 

13 

4 

 

14 

3 

4 

5 

3 

 3 

 32 

81.3 

18.8 

 

21.9 

25.0 

40.6 

12.5 

 

43.8 

9.4 

12.5 

15.6 

9.4 

9.4 

100 

 

         A total of thirty six (36) questionnaires were prepared, 

however, only thirty two (32) respondents could be reached, 

signifying a response rate of 88.89%. Out of these, 26 (81.2%) 

were male while 6 (18.8%) were female. 

         The distribution of the 32 respondents by cadre is also shown 

in the table above. The largest number of them was hospital 

administrative officers constituting, 40.6% while the least number 

was that of procurement officers who comprised of 12.5%. 

Pharmacists exceeded medical officers by only one respondent.  

         As it regards the respondents’ work experiences, a majority 

of them had worked for a period of less than five years. They were 

43.8% of all respondents. The least percentage had work 

experiences of between 6 to 10 years, 21 to 25 years and above 25 

years, all contributing to 9.4% each. 

 

Estimated budgetary allocation 

         The estimated budgetary allocation for the health department 

in the county was about Kshs 2.6 Billion, constituting about 20 

percent of the entire county budget. The challenge bit was that out 

of this, only about Kshs 120 million (4.62%) is allocated for 

medicines procurement. The rest is allocated to payment of 

salaries for health workers.  

 

 Estimated budget deficit 

 

Table 2       Estimated budget deficit 

Percentage budget deficit 

(%) 

Frequency Percent Cumulative Percent 

 

0-10 

11-20 

20-30 

0 

0 

4 

0 

0 

12.5 

0 

0 

12.5 

31-40 17 53.1 65.6 

41-50 10 31.3 96.9 

51-60 1 3.1 100.0 

Total 32 100.0  

 

         The highest percentage budget deficit for the allocation made towards purchase of medicines was between 31 to 40 per cent which 

was reported by 53.1% of the respondents while the least was between 51 and 60 percent having been reported by 3.1% of respondents. 

A significant number of respondents (31.3%) indicated that their estimated budgetary deficit was between 41-50%. None of the 

respondents had a budgetary deficiency of less than 20%.  

 

         Relationship between inadequate funding as a reason for stock outs and allocation of funds as per quantification needs as 

a solution to this problem 
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         A majority (85.7%) of respondents who strongly agreed that inadequate funding was an issue leading to stock 

outs of medicines in their respective health facilities cited that it was extremely important to have allocation of funds 

for procurement of medicines based on quantification requirements. This represents 52.2% of respondents who 

strongly agreed with the fact that allocation of funds be made as per quantification requirements. Another 66.7% of 

respondents who agreed that inadequate funding was an issue leading to stock outs felt that it was extremely important 

to have allocation of funds for procurement of medicines based on quantification requirements. Only a small 

percentage of respondents (3.1%) reported that it was extremely not important to have procurement funds allocated 

as per quantification needs although at the same time, agreed that inadequate funding was an issue contributing to 

stock outs. There was therefore a strong relationship between inadequate funding and allocating funds for procuring 

of medicines based on quantification. 

 

Table 3: Inadequate funding as a reason for stock outs and allocation of funds for medicine as per 

quantification requirements as a remedy 

 

 Allocation of funds for medicines procurement as per 

quantification requirements 

Total 

Extremely not 

important 

Important Extremely 

important 

Inadequate funding 

Strongly Disagree 0 1 0 1 

Don’t know 0 1 1 2 

Agree 1 4 10 15 

Strongly agree 0 2 12 14 

Total 1 8 23 32 

Inadequate funding as a reason for stock outs of medicines 

 

Table 4: Inadequate funding and stock outs of medicines 

 

  Frequency Percent Cumulative Percent 

 

Strongly Disagree 1 3.1 3.1 

Don’t know 2 6.3 9.4 

Agree 15 46.9 56.3 

Strongly agree 14 43.8 100.0 

Total 32 100.0  

 

         Generally, most respondents agreed that inadequate funding was the main issue leading to stock out of medicines in their health 

facilities. Out of all respondents, 43.8% strongly agreed to this statement while 46.9% plainly agreed. Only 3.1% strongly disagreed 

while 6.3% didn’t know.  

 

Table 5:  General concerns relating to healthcare financing and medicines financing in particular and how they can be 

addressed 

 

Concern  How they can be addressed 

Very little allocation to medicines procurement Allocate funds for procurement of medicines as per 

quantification requirements 

Lack of rational budgeting where health department is 

under allocated 

Prioritize health docket when it comes to budgeting. 
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IV. DISCUSSION  

         Inadequate health care funding is one of the major factors 

affecting availability of medicines. It is evident that a majority of 

the world’s population- up to a third have no access to essential 

medicines [2]. The essential medicines concept was started by the 

World Health Organization (WHO) in 1977 and the idea was that 

a majority of the population will be able to access medicines they 

so much require. However, this is yet to be realized particularly in 

developing countries like Kenya due to inadequate budgetary 

allocation for healthcare hence budgetary constraints [10]. 

         A majority of the respondent were health administrative 

officers while the least number was for procurement officers. 

Pharmacists only exceeded medical officers by one. The high 

number of health administrative officers could be due to the fact 

that they are involved in the day to day administrative activities of 

hospitals, making their presence to be required throughout. On the 

other hand, medical officers and pharmacists offer highly 

specialized care and thus many could not be reached on the day 

and time the researcher visited their hospitals as they could have 

been possibly attending to patients. Lastly, procurement officers 

were only four since not all hospitals in the county are 

procurement entities. The officers were therefore deployed to just 

a few hospitals which are also procurement entities as per the 

counties procurement regulations. 

         Respondents’ work experience was skewed towards 0-5 

years, signifying that they were newly employed and hence only 

worked for a shorter period of time. The number of years one has 

worked in a given field should always be considered the 

experience gained [15]. This is because competencies are acquired 

over time, thus those who have worked for a shorter period will be 

expected not to have similar competencies like those who have 

worked for longer.  

         Bungoma County’s estimated allocation towards health 

sector was about Kshs 2.6 Billion, this translates to about 20 

percent of the entire county budget. Comparing this to the 15% of 

the total budget as per the Abuja declaration (2001), it appears to 

be higher. However, a huge junk of this goes towards payment of 

salaries for health workers and other developmental projects. The 

amount left for medicines procurement is about Kshs 120 million 

(4.62% of the health budget). This is way too low compared to the 

then national government’s allocation for procurement of 

medicines which was 36.64 % of the total health expenditure [9]. 

This percentage is also lower than what Webuye county referral 

hospital, which is one of the hospitals in Bungoma County 

allocated for medicines in 2012/2013 financial year. This is 

according to a study by Lucy Mecca which indicated that the 

hospital allocated an average of 9.12% for medicines out of their 

Facility Improvement Funds (FIF) in this particular period [16].   

With the low budgetary allocation above, more than half (53.1%) 

of respondents indicated that they had a budgetary deficit of 

between 31 to 40%. This is a wide budgetary gap that accounts for 

the frequent stock counts of essential medicines in public health 

facilities. KEMSA, which is the government’s entity responsible 

for supply of medicines and medical supplies in public health 

facilities, has had similar budgetary constraints. It was therefore 

unable to procure most of the items on its Essential Drug List 

(EDL). Out of the 343 items, it only procured 117 items (34.1%) 
[10]. 

         From the findings of this study, there exists a strong 

relationship between inadequate funding and allocating funds for 

procuring medicines based on quantification. A majority of the 

respondents (43.8%) strongly agreed that inadequate funding was 

a key factor leading to stock outs of essential medicines in public 

facilities while another 46.9 plainly agreed.  This compares well 

with a study by Mwathi and Osuga which found out that there was 

a significant relationship between funding and availability of 

medicines. Inadequate funding was the most strongly cited 

(57.9%) factor that caused unavailability of essential medicines in 

public hospitals [17]. Funding is very necessary in acquiring any 

property and therefore lack of it means acquisition of the said 

property will not be possible. Findings of this study are also 

similar to other studies for instance by Elliot (2008) and MOMs/ 

MOPHs (2009) which pointed out that inadequate funding among 

other factors such as expiry, high prices and pilferage affects 

accessibility to medicines [3,18]. 

         In general, major challenges relating to health care financing 

include allocation of very little funds for procurement of 

medicines and irrational budgeting where health sector is 

underfunded. 

 

V. CONCLUSION  

         This study revealed that there is a very significant 

relationship between healthcare funding and availability of 

medicines. Inadequate healthcare funding was identified as a main 

determinant of availability of medicines hence a factor leading to 

frequent stock outs. This challenge should therefore be addressed 

with urgency since it has direct effects on health care which is so 

much dependent on health commodities and technologies. The 

county governments need to realign their priorities to factor in 

adequate budgetary allocation for health sector in line with global 

standards. 

 

AUTHORS' CONTRIBUTIONS  

         Nicholas Barasa, Wilberforce Cholo and Sherry Oluchina 

contributed equally to this work.  

ACKNOWLEDGEMENTS 

         The authors give special and enormous thanks to health care 

workers of Bungoma County and other people they met along the 

way for their support and encouragement. 

 

REFERENCES 

[1] Zhang, Y., and Soumerai, S. B. (2007). Do newer Prescription Drugs Pay For     

Themselves? A Re-assessment of the Evidence, Health Affairs. 

[2] WHO, (2004). Equitable access to essential medicines: a framework for 
collective action, in WHO Policy Perspectives on Medicines. 

[3] Ministry of Medical Services and Ministry of Public Health & 
Sanitation,(2009) Access to Essential Medicines in Kenya-A Health Facility 
Survey. 

[4] Orengo P. (2012). Drug shortage hits public hospitals, Standard Newspaper, 
Nairobi.  Kenya 28th March 2012. 

[5] Magak, W.F & Dr. Willy M., (2006), Factors Influencing Frequent Stock-
outs of  Essential Medicines in Public Health Facilities in Kisii County, 
Kenya 

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9867
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 2, February 2020              466 

ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9867    www.ijsrp.org 

[6] World Health Organisation, (2004). Equitable access to essential medicines: 
a framework for collective action. WHO policy perspectives on medicines 

[7] Luoma, M., Doherty, J., Muchiri, S., Barasa, T., Hofler, K., Maniscalco, L., 
2010. Kenya Health System Assessment, 2010. 

[8] Ministry of Medical Services and Ministry of Public Health & Sanitation, 
(2011). Kenya National Health Accounts 2009/10. 

[9] Ministry Of Medical Services, (2010). Kenya Pharmaceutical Country 
Profile.  

[10] Global UNIDO Project, (2010). Strengthening the local production of 
essential generic drugs in the least developed and developing countries -
Pharmaceutical Sector Profile: Kenya. 

[11] The World Bank, (2009). Public Sector Healthcare Supply Chain Strategic 
Network Design For Kemsa-Driving Service Improvements through Supply 
Chain Excellence. 

[12] Kenya Medical Supplies Agency 2013. Frequently Asked Questions, (2013). 
Available at http://www.kemsa.co.ke. 

[13] Owens, D. (2002). School Resources, Social and Student Achievement. 
Nairobi. Longman Publishers. 

[14] Mugenda, O. M. and Mugenda, A. G. (1999). Research Methods: 
Quantitative and Qualitative Approaches. Nairobi: Acts Press. 

[15] Laaria M, (2013). Skill Challenges in Adoption and Use of ICT in Public 
Secondary Schools, Kenya 

[16] Lucy WM, (2104). Financing and availability of essential medicines before 
and after Introduction of the national hospital insurance fund civil servants 

and Disciplined services medical scheme: a case study of Webuye district 
hospital, Western Kenya 

[17] Mwathi M.W, Osuga B. O., (2014). Availability of essential medicines in 
Public Hospitals: A study of selected public hospitals in Nakuru County, 
Kenya. 

[18] Elliot, C. (2008), Private Sector Mapping Uganda, Mission Report, Uganda, 
The Medicines Transparency Alliance (MeTA), December. 

 

AUTHORS 

First Author – Nicholas Barasa, Mount Kenya University, 

School of public health 

Second Author – Wilberforce Cholo, Masinde Muliro 

University of Science and Technology, School of public health 

Third Author – Sherry Oluchina, Jomo Kenyatta University of 

Agriculture and Technology, department of nursing 

 

Correspondence Author – Nicholas Barasa, Tel 

+254725767259, Email: nicbar2@gmail.com 

 

 

 

 

 

 

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9867
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 2, February 2020              467 

ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9868    www.ijsrp.org 

Biodiversity Threat Assessment of Ethnomedicinal 

Plants 

Sanjay V. Satpute  

 
Department of Botany, Mahatma Fule Mahavidyalaya, Warud, Dist. Amravati, M. S., India. 

 

DOI: 10.29322/IJSRP.10.02.2020.p9868  

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9868  

 
Abstract- Documentation of herbal practices reveals the number 

of species used in disease treatment locally. However, without 

exception, every area and forest region of the country faces danger 

of over-exploitation. Therefore, for biodiversity threat assessment 

of ethnomedicinal plants in Warud tahsil of Amravati district in 

Maharashtra, field observations were made pertaining to the 

medicinal plants; regarding over-exploitation, destructive 

methods of harvest, exploitation for purposes other than medicinal 

and indiscriminate destruction/cutting, etc. The species under 

these threats are separately enumerated. 

 

Index Terms- Threat Assessment, Ethnomedicinal Plants, Warud, 

Amravati District, M. S. 

 

I. INTRODUCTION 

ccording to Jain (1992), when natural regeneration of a 

species is not able to keep pace with its exploitation or 

destruction by anthropogenic or natural means, and as a 

consequence there is serious decline in the population, the species 

is said to be threatened (Reddy et al., 2012). Uncontrolled 

utilization of medicinal plant materials poses threats to wild 

populations, species and the ecosystems from which they are 

sourced. Threats include- overexploitation, increasing demand, 

unmonitored trade, destructive harvesting, anthropogenic 

pressure, climate change, extensive agriculture and global habitat 

loss and alteration. 

           Some species that are threatened on the global scale may 

not be threatened at a regional scale, and species that are not 

threatened on a global scale might be threatened in some parts of 

their range (Gardenfors et al., 2001). Moreover, knowing the 

regional status of species is important as the loss of population and 

genetic diversity has become a major concern in the present 

scenario (Grammont and Cuaron, 2006). The IUCN status of the 

species based on the published flora, reports and research papers, 

and threat assessments based on opinion and perception of 

specialists during workshops and meetings (Ved et al., 2003, 2005; 

Goraya et al., 2013) do not provide the authentic information on 

the actual status of the species, which is only possible through 

ground validation. Therefore, location specific studies and 

assessment of the status of species using qualitative and 

quantitative attributes is necessary (Samant et al., 1996; Airi et al., 

1997). 

           About 12.5% of Worlds flora is facing threats of extinction 

and about 10-12% of Indian medicinal plants are threatened. 

Forest plays a significant role in life and wealth of human beings 

by providing natural resources, medicines and commercial 

products (Paul et al., 2015). The Indian forests include about 90% 

of medicinal plant diversity and about 10% diversity is restricted 

to non-forest habitats. Large amount of money is poured into the 

conservation programmes every year. However, improvement in 

the status of the plant species in nature is very poor and the number 

of threatened plant species is increasing gradually (Wakdikar, 

2004; Tripathi, 2008). Many of these medicinally important plant 

species are restricted to small pockets of habitat and their size of 

population is decreasing at an alarming rate (Lohani et al., 2013). 

They serves as sources and functions as integral parts of local 

agricultural production systems (Kumari et al., 2012).  

           Loss of biodiversity has serious economic and social costs. 

It has resulted into decrease of plant cover, deterioration of soil 

productivity and aggravation of soil erosion (Batanouny, 1983).            

Due to habitat destruction and overharvesting, world is losing drug 

plant every year. It makes medicinal plants less available to the 

indigenous, poor communities that are dependent on these plants 

as readily available and affordable medicines. As these 

environmental changes are likely to continue into the future 

(Millennium Ecosystem Assessment, 2005b), it is important to 

assess their impacts on biodiversity for effective prioritization of 

conservation efforts (Lee and Jetz, 2008). 

           Two third of Worlds plant species are in danger of 

extinction due to habitat transformation (Plant Conservation 

Report, 2009). Approximately half of the habitable surface of the 

earth has been altered (Daily, 1995; Singh, 2002). This ultimately 

leads to habitat fragmentation. The loss, decline or fragmentation 

of natural habitats due to recent increase in anthropogenic pressure 

and weakening of customary laws are major causes of threatening 

the medicinal plant species (Belt et al., 2003; Ghimire et al., 2005; 

Kala, 2005; Bisht et al., 2006). Pressure from agricultural 

expansion, wide-spread cutting for fuel wood and seasonal 

droughts are also responsible factors (Mesfin et al., 2013). 

Demand of land for housing, agriculture, industrial activities, 

tourism development and road construction is posing threats to the 

wild plant species through habitat fragmentation. This has 

severely affected the natural habitats resulting into scattered and 

restricted distribution of medicinal plants (Bisht et al., 2006); 

created barriers to normal dispersal and colonization processes 

(Pushpangadan et al., 2001) and has threatened survival of plant 

species (Mukherjee, 2010). Globally, 91% of plant species have 

been threatened due to loss and degradation of habitats (IUCN, 

2000). Destruction and degradation of wild land resulted into loss 

of unique and precious species. With them we are losing potential 

A 
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resources to combat hunger, poverty, natural disasters, and social 

and economic insecurity. 

           Natural resources are also subjected to high grazing 

pressure (Bisht et al., 2006). Overgrazing is the most serious threat 

to large number of plant species. Poor’s do not have enough land 

for growing fodder; therefore they graze their animals on natural 

vegetation causing real damage (Ahmad et al., 2012). Animals 

which browse leaves and reproductive parts of plant species 

damage their flowering spikes and thereby restrict their population 

size and distribution (Ganie and Tali, 2013). Most of the 

individuals of different species were not able to produce seeds 

because the flowers are extensively grazed by livestock 

threatening their long-term survival (Sharma et al., 2017). 

           Demand for medicinal plants is 14 billion US $ and it will 

scale up to 5 trillion US $ in 2050 (WHO) (Sharma and Thokchom, 

2014). World trade on herbal medicine is increasing with annual 

growth of 7% (Mukherjee, 2010). Increased demand of medicinal 

plant raw material motivate local tribal to utilize the same 

resources repeatedly resulting into overexploitation (Bisht et al., 

2006). The resurgence of public interest in plant-based medicine 

coupled with rapid expansion of pharmaceutical industries 

(Kumari et al., 2012); increased health awareness and faith in 

traditional medicine, its low cost without side effects and easy 

availability all over the world (Patil and Patil, 2010) have 

threatened the survival of medicinal plants.  

           When the need arise, local herbal healers collect medicinal 

plants from the nearby resources. Many times medicinal plants are 

collected for non-medicinal purposes like fodder, timber and fire-

wood. Very few medicinal plants are cultivated and mostly they 

are directly harvested from the wild by herbal healers. These 

activities lead to multiple depletion of medicinal plants from the 

wild (Feyssa et al., 2015). One of the major reasons of over-

harvesting is lack of knowledge (IUCN, 2004) because most of the 

people are unaware of their importance and use large quantity of 

these valuable plants for fuel and fodder (Ahmad et al., 2012). 

According to IUCN (2007) about 15,000 medicinal plant species 

are threatened worldwide due to overharvesting. These activities 

have actually threatened future vital resources, as well as beauty, 

diversity and natural heritage of our planet. Over 70% of plant 

collection involves destructive methods (Patil and Patil, 2010; 

Sharma et al., 2010). This poses a definite threat to the genetic 

stocks and to the diversity of medicinal plants. In the Koria district 

of Chhattisgarh many medicinal plants are on the verge of 

extinction due to over exploitation and destruction of their habitat. 

There is an increase of 14 species in Critically endangered 

category, 71 species in Endangered category (Sinha, 2013). 

Santalum album L. is an economically important tropical tree 

species. Owing to extensive logging, changes in land-use patterns 

and poor natural regeneration, the natural sandal populations are 

rapidly dwindling (Rao et al., 2007). 

           Distribution and availability of medicinal plants will be 

affected by climate change and global warming (Ratha et al., 

2012). Anthropogenic activities, weakening of customary laws 

(Kumari et al., 2012), and lack of concerted actions to make 

traditional knowledge and practices more vibrant are threats to the 

medicinal plant wealth. Young generations of tribal communities 

have no appreciation and affection about medicinal plants found 

in their areas (Pushpangadan et al., 2001). High population 

growth, its demand for increased standards of living put the 

available natural resources on risk. Economic development forces 

the poor to depend heavily on natural resources, which can not be 

correlated with any measures adopted for the sustainable use of 

natural resources. Poverty of people led them to cut important 

plants and sell in the market for their earning (WWF, 1994). 

Increase in population force the inhabitants to use some extra 

forest land to fulfill the needs. So natural areas are converted to 

agricultural lands destroying the habitat of large number of species 

(IUCN, 2014). Collection of plants, seeds and particularly 

uprooting of plants from natural areas, threatens a large number of 

species (Ahmad et al., 2012). 

           Many currently threatened plant species will become 

extinct owing to anthropogenic climate change in the absence of 

potentially mitigating factors. Human-driven land-use and 

climatic changes are perhaps the greatest threats to terrestrial 

biodiversity (Millennium Ecosystem Assessment, 2005a; IPCC, 

2007). Anthropogenic activities have built up pressure on 

existence of many medicinal and economically important plant 

species (Paul et al., 2015).  Patchy conversion patterns lead to the 

fragmentation of existing forest and reduction in the number and 

abundance of species that can be supported on unconverted land 

(Lewis et al., 2009, Laurance et al., 2011). It is found that most 

species were negatively impacted by agriculture, especially those 

with small global ranges (Perrings and Halkos, 2015). Loss of wild 

plants leads to reduction in genetic diversity. This mainly affects 

agriculture (Dubey et al., 2007). Agricultural activities have 

reduced the richness of woody plants. Poor enforcement of Laws 

prohibiting agricultural activities within the buffer zone has 

heightened the problem of deforestation (Boakye et al., 1015). 

           Additionally, natural enemies (i.e., pathogens, herbivores, 

and seed predators) could substantially limit the abundance of rare 

medicinal plant species in any given area (Bevill et al., 1999; 

Dhyani and Kala, 2005). Forest fire also causes reduction in some 

valuable medicinal plants. These fires are mostly deliberately 

ignited and destroy some important, rare plant species (WWF, 

1994). 

 

II. STUDY AREA 

           Warud is a tahsil place in Amravati district in the Indian 

state of Maharashtra. Amravati is situated at 20.30°N to 21.50°N 

and 76.35°E to 78.27°E. Warud is situated between 21°28 0″ N 

78°16′ 0″ E and 21.46°N 78.26°E. Warud tahsil is the eastern end 

of Amravati district, major part of which borders Madhya Pradesh. 

The Northern border of Warud tahsil is the mountainous stretch of 

Satpura Hills. 

           The survey was carried out during 2010-2014. Field visits 

and observations very clearly indicates that, the biodiversity of the 

region is at threat. Careful notings were made to know which 

species are at threat and the reason for threat. 

 

III. RESULTS 

           Just few decades ago the region was thickly forested. With 

changed agricultural practices and life-style; apathy towards forest 

and wild plants has increased to a great extent. Several factors are 

responsible for forest degradation at human hands. Indiscriminate 

eradication of natural vegetation, without spareying even 
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medicinal plants that they are using still today, is something 

beyond rational understanding. Many medicinal plant species have 

been threatened. Some of these have been mentioned under 

different threats. 

 

           A) Plants cut to make ‘Orange Boxes’: For packaging the 

oranges wooden planks are used. Wood for this purpose is locally 

procured. Well grown trees of the following species are cut to 

make boxes. Every year thousands of such boxes are made. As a 

result, these trees are highly threatened in the region. 

           Ailanthus excelsa, Albizia lebbeck, Albizia procera, 

Bombax ceiba, Buchanania lanzan, Terminalia arjuna, Careya 

arborea, Cassia fistula, Cordia dichotoma, Erythrina variegata, 

Ficus benghalensis, Ficus  religiosa, Holoptelia integrifolia, 

Limonia acidissima, Mangifera indica, Madhuca indica, 

Mitragyna parvifolia, Ougeinia oojeinensis, Soymida febrifuga, 

Tamarindus indicus, Terminalia bellirica and Terminalia 

elliptica. The wild population of Terminalia chebula has been 

completely exploited by the local traders for orange boxes.  

 

 

 

 

 

 

 

 

 

 
Cut logs of Terminalia bellirica 

 

           B) Plants cut for trade: Acacia catechu is exploited for 

steel industry (since the wood provides intense heat) and tooth 

powder units. Dalbergia latifolia wood is used for furniture 

making. Pueraria tuberosa (root tubers), Pterocarpus marsupium 

(wood), Momordica dioica (tubers) and Sapindus emarginatus 

(nuts; for collection directly branches are cut) are supplied to 

pharmacies on large scale. Phoenix sylvestris leaves are cut for 

making brooms on very large scale. From here, brooms are 

supplied to many areas of Vidarbha and Madhya Pradesh. Earlier 

about 10-15 years back, there was sufficient wild population of 

Santalum album and Dalbergia latifolia. But the illegal traders 

have exploited these populations from the wild.  

           Large amount of Combretum ovalifolium, Rivea 

hypocrateriformis and Terminalia bellerica is collected from the 

wild and from private lands every day as a “Goat-Fodder”. It is 

sold in the local market without any restrictions. As a result, local 

populations of these species are highly threatened.  Wild 

population of Flemingea macrophylla has been completely 

eradicated by the illegal traders involved in medicinal plant 

trading. According to information collected during the survey, one 

root (about one ft. long) of this plant costs Rs. 100/- to 200/- as per 

demand.  

 

 
Acacia catechu         Phoenix sylvestris         Santalum album 

 

           C) Plants exploited for Non Timber Forest Produce: 

Aegle marmelos (leaves and fruits), Anogeissus latifolia (gum), 

Boswellia serrata (gum), Buchanania lanzan (fruits), 

Cochlospermum religiosum (flowers and gum), Diospyros 

melanoxylon (leaves and fruits), Emblica officinalis (fruits), 

Holarrhena antidysenterica (bark, flowers and seeds), Morinda 

tomentosa (wood) and Sterculia urens (gum). 

           Forest area, along the Madhya Pradesh border, supports 

very good vegetation of Sterculia urens. However, use of chemical 

(Ethephon) by local people for tapping gum from this species, 

whole population of S. urens has been threatened.  

 
Sterculia urens: gum tapping 

 

           D) Plants disappearing due to grazing and soil erosion: 

Grazing by domestic animals is the most common threat to the 

medicinal plant diversity. Heavy grazing leads to soil erosion and 

loss of valuable medicinal plants like - Alectra parasitica, 

Ceropegia bulbosa, Ceropegia oculata, Chlorophytum laxum, 

Chlorophytum tuberosum, Curculigo orchioides, Flemingia 
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macrophylla, Gloriosa superba, Grewia hirsuta, Habenaria 

roxburghii, Iphigenia indica, Orthosiphon rubicundus, Pueraria 

tuberosa, Scilla hyacinthiana, Tribulus terrestris and Woodfordia 

fruticosa. 

 

 
Ceropegia oculata     Soil Eroded Forest Land 

 

           E) Plants disappearing due to eradication of natural 

fencing: It is the most significant threat to wild populations and is 

largely a result of changing agricultural practices during the past 

100-200 years. Earlier each farm was bounded by green border 

consisting of several types of herbs, shrubs, tree and lianas. Now 

people think that this vegetation is unnecessarily decreasing the 

area of their cultivation land. Secondly in Warud region monkeys 

are becoming a nuisance for orange growers. They mainly take the 

shelter of these border vegetations. Farmers are cutting down these 

hedge plants and fencing of barbed-wires is being made. 

Following plant species have been threatened due to eradication 

of natural fencing- 

           Abrus precatorius, Adhatoda vasica, Alangium salvifolium, 

Ampelocissus latifolia, Annona squamosa, Balanites aegyptiaca, 

Baliospermum montanum, Basella rubra, Boerhaavia chinensis, 

Cadaba fruticosa, Caesalpinia bonduc, Capparis zeylanica, 

Cissampelos pareira L. var. hirsuta, Citrullus colocynthis, 

Clerodendrum multiflorum, Clerodendrum serratum, Cocculus 

hirsutus, Dolichandrone falcata, Ehretia leavis, Flacourtia 

indica, Grewia hirsuta, Grewia sclerophylla, Helicteris isora, 

Hemidesmus indicus, Ichnocarpus frutescence, Lawsonia alba, 

Leptadenia reticulata, Mitragyna parvifolia, Moringa tomentosa, 

Mucuna pruriens, Opuntia elatior, Ougeinia oojeinensis, 

Paracalyx scariosus, Phoenix sylvestris, Plumbago zeylanica, 

Pupalia lappacea, Rivea hypocrateriformis, Securinega virosa, 

Telosma pallida, Trichosanthes cucumerina, Vallaris solanacea, 

Ventilago maderaspatana and Vitis trifoliata. 

 

 
Burnt green fence                     Fencing of barbed-wires 

 

           F) Plants disappearing due to herbicide spray: Several 

herbs and climbers growing in and around agricultural fields are 

destroyed because of herbicide sprays. These species are – 

Achyranthes aspera, Calotropis procera, Calotropis gigantea, 

Capparis zeylanica, Cardiospermum helicacabum, Clitorea 

turnatea, Cocculus hirsutus, Cyperus rotundus, Evolvulus 

alsinoides, Gloriosa superba, Goniocaulon indicum,  Hemidesmus 

indicus, Merremia gangetica Plumbago zeylanica, Sida acuta, 

Sida cordifolia, Solanum nigrum, Solanum verginianum, 

Spilanthus calva, Trichosanthes cucumerina. 

 

 
Herbicide spray along crop field 

 

           G) Plants used as fire-wood: Following plants species are 

cut for fire wood - Acacia catechu, Anogeissus latifolia, Annona 

squamosa, Bridelia retusa, Buchanania lanzan, Cassine glauca, 

Celastrus paniculatus, Cordia macleodii, Embelia ribes, 

Helicteris isora, Ixora pavetta, Lagerstroemia parvifolia, 

Madhuca indica, Maytenus senegalensis, Ougeinia oojeinensis, 

Soymida febrifuga, Terminalia arjuna, and Vitex negundo,. 

           Fire wood collection activities have affected the population 

of Ixora pavetta, Celastrus paniculatus and Cassine glauca 

severely in the wild. These plants are preferred as fire wood by the 

locals because fresh wood of these plants can be burnt in 

‘Chullhas’ due to oil content of the wood. Recent rise in 

competition for fire-wood, poor locals are cutting every kind of 

live shrubs and trees to increase their fire-wood stock. Some of 

these locals are involved in illegal fire-wood trade and supplying 

it to the traders in cities and towns. Illegal ‘Wine Extraction’ units 

are run by the local tribals to extract wine from dried flowers of 

Madhuca indica along the state border forest area. These units 

utilize large amount of fire wood from September to February. 

Every kind of tree is cut and burnt in these extraction units. 
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Collection of fire-wood from forest area 

 

           H) Plants used for house construction: This include 

plants like - Nyctanthes arbor-tristis, Vitex negundo and 

Woodfordia fruticosa. W. fruticosa is highly threatened. 

           I) Destructive Harvesting and Over-exploitation:  To 

harvest the bark by felling the whole tree, or to collect the leaves 

and fruits by cutting whole twigs may damage the plant 

significantly or even destroy it. For example, collection of leaves 

of Bauhinia racemosa and B. variegata for ‘Vijayadashmi’ 

festival is destructive and the population of these two species has 

been reduced significantly in the wild. Other destructive 

collections include- 1) collection of Aegle marmelos leaves during 

the month of ‘Shravan’. Hundreds of trees are cut into a stump. 2) 

about one-meter long twigs of  Butea monosperma are cut every 

year for “Pola” festival (festival of bullocks). 3) to collect fruits of 

Buchanania lanzan a meter long twigs are cut. 4) to collect flowers 

of Cochlospermum religiosum long branches or sometimes whole 

tree is cut. Flowers are offered to the Lord Shiva on 

‘Mahashivaratri’.  

           J) Road construction: These activities are threatening 

plant populations to a great extent. About 1.5 Km long ‘Maharukh 

Ban’ (a thick population of Ailanthus excelsa) along the Warud – 

Multai (M. P.) road has been destroyed.  Only 5-6 trees have been 

left now. Population of Balanites aegyptiaca, Baliospermum 

montanum, Cadaba fruticosa and Plumbago zeylanica has also 

been eradicated due to widening of inter-state highways and 

village panchyayat roads. 

 

 
Maharukh Ban 

 

           K) Forest fires: These are becoming common every year 

before the season of ‘Tendu Patta’ collection. Forests are also 

burnt for the collection of flowers of Madhuca indica and fresh 

fruits of Buchenania lanzan in early summer season when there is 

lot of dried litter on the forest-flore. These fires really cause 

damage to the valuable forest vegetation. 

   
 

           L) Low natural regeneration:  Some species have been 

threatened due to very low rate of natural regeneration. Plant 

species like Azadirachta indica Juss. ssp Vartakii, 

Cochlospermum religiosum, Hymenodictyon orixense, 

Pterocarpus marsupium, Santalum album, Schleichera oleosa and 

Stereospermum chelenoides.  

 

   
 

           M) Loss of Wild Habitats: This is the major threat to all 

wild plant species. Anthropogenic pressure and climate change are 

contributing to loss of wild habitats. Some plant species are found 

threatened due to wild habitat loss. These are - Alectra parasitica, 

Bacopa monnieri, Cassytha filiformis, Catunaregam spinosa, 

Clematis heynei, Clerodendrum serratum, Costus speciosus, 

Embelia ribes, Euphorbia ligularia, Gloriosa superb, Gymnema 

sylvestre, Habenaria roxburghii, Homonoia reparia, Iphigenia 

indica, Millettia extensa, Mucuna pruriens, Ocimum gratissimum, 

Oroxylum indicum, Paracalyx scariosus, Pueraria tuberose, 

Quirivelia frutescens, Sphaeranthus indicus, Ventilago 

maderaspatana, Woodfordia fruticosa. 

 
Forest platue cleared for Agriculture land     Construction in forest area 
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           Drastic decline in number of species in the wild during last 

30 years is the result of these threats.  Some of these 

plants are threatened by multiple threats. As a result, natural 

regeneration of these species has been affected. Collection of 

‘Wild Vegetables’ for sale in daily and weekly markets is another 

factor posing threats to the population of Cordia dichotoma, 

Goniocaulon indicum,  Leptadenia reticulata, Rivea 

hypocrateriformis, Indigofera cassioides and Telosma pallid.  

 

IV. DISCUSSION AND CONCLUSION 

           Warud tahsil is bordered by Madhya Pradesh state along 

the East and North sides. Basically, forest area of Warud tahsil was 

corridor for wild-life between Melghat Tiger Project 

(Maharashtra) and the Pench National Park (Madhya Pradesh), 

which is now completely disturbed. In both the regions belief in 

traditional health practices is strong. It was found that in all 424 

plant species are used medicinally in Amravati district. Threat 

assessment of ethnomedicinal plant species revealed that 149 

species are facing struggle for survival locally due to several 

reasons. This means 35% species are facing the danger of getting 

wiped out from the region. Immediate steps need to be taken to 

save and propagate these species. 

           With systematic efforts, export of medicinal plants is 

increasing every year. Considering the opportunities in global 

market our medicinal plant diversity at every level (even small 

forest areas around villages) needs to be protected. Distribution of 

bio-gas plants and LPG connections to the SC, ST and BPL 

families, residing in and around forest areas, will help to reduce 

the pressure on firewood- since many of the species used are 

medicinal. 

           In many cases several threat factors intensify the overall 

threat to a species. Proper regulations and harvesting methods 

must be imposed to ensure sustainability. Listing of commercial 

plant species and their phytochemical screening is necessary.  

           The inventory and assessment of the floral resources be 

conducted to generate knowledge on plant diversity. This 

knowledge will help us for policy formulation, conserving and 

properly managing the threatened, endemic, rare and 

economically important species of plants and their habitats. Ex-

situ and in-situ conservation of species and habitats should be 

carried out. Each municipality should propagate their threatened, 

endemic and economically important plants. Collection of 

threatened and endemic species should be regulated. Denuded 

land area should be planted with threatened plant species. 

Threatened and endemic species found in agricultural areas should 

be protected (Amoroso et al., 2011). 

           Establishment of nature reserves is one of the most 

effective methods available for conserving plant species and their 

habitats. Climate change may affect the ability of nature reserves 

to protect threatened plant species and even cause extinctions of 

threatened plant species protected within nature reserves (Araújo 

et al., 2011). Therefore, mass reproduction using conventional 

methods, establishment and maintenance of school/college herbal 

gardens and medicinal plants nurseries, together with education 

and awareness programmes for large-scale cultivation, are 

necessary. According to Raimondo and Donaldson (2003) 

conservation of adult plants is essential for all species (Ahmad et 

al., 2012). Area specific threat categorization is very important for 

short or long term management planning (IUCN, 2000). 
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Abstract- Background Based on the results of Basic Health 

Research (Riskesdas) in 2013 the coverage of giving full 

immunization in Indonesia was 59.2%, incomplete immunization 

was 32.1%, had never been immunized 8.7%. Immunization 

coverage in East Kolaka Regency has not reached the strategic 

plan target (IDL 86.27%; measles 83.03%; UCI 90.98%). 

Objectives This study aims to determine the factors that influence 

the completeness of basic immunization in East Kolaka Regency 

in 2019. Method The total sample of 564 respondents was taken 

in a cluster of 47 mothers from each sub-district in East Kolaka 

using a cross sectional study design. Results The results of the 

analysis found that variables that had a statistically significant 

effect (p-value <0.05) on the provision of complete basic 

immunization in East Kolaka Regency in 2019 were the level of 

maternal education (OR: 4.83; 95% CI: 2.31– 10,11), vehicle 

ownership (OR: 7.91; 95% CI: 1.17-53.34), health facilities for 

vaccinations (OR: 21.38; 95% CI: 1.30-350.71) , distance to health 

facilities (OR: 7.78; 95% CI: 3.56–16.99), services in health 

facilities (OR: 10.17; 95% CI: 3.61–28.63), support family (OR: 

48.36; 95% CI: 23.00-101.69). Conclusions Determinants that 

influence the provision of complete basic immunizations in East 

Kolaka Regency in 2019 are the level of maternal education, 

vehicle ownership, health facilities where vaccinations / 

immunizations are carried out, distance to health facilities, 

services in health facilities, and family support. 

 

Index Terms- Complete Basic Immunization, Determinants 

 

I. INTRODUCTION 

mmunization is very instrumental in tackling health problems 

and is one of the effective ways to prevent disease transmission. 

Thus, children are not easily infected with infections, do not easily 

suffer illness, prevent outbreaks and prevent the possibility of 

death due to an illness. The importance of immunization is based 

on the thinking of a healthy paradigm that promotive and 

preventive efforts are the most important things in improving 

health status. 4 

          In immunization programs, the provision of Complete Basic 

Immunization (IDL) to infants is a must. Immediately after birth 

(before the age of seven days), the baby should be immunized with 

hepatitis B 0 - 7 days (HB 0) one dose. Then at the age of one 

month, given a dose of BCG immunization and polio 

immunization. At two, three and four months, they were given 

pentavalent immunization and polio immunization, one dose each. 

One dose measles immunization is given at the age of nine months. 

Although the schedule has been set as above, in principle all 

antigens (except HB 0) may be given to infants before one year of 

age, so that Basic Basic Immunization (IDL) is fulfilled. Complete 

Basic Immunization is achieved if the baby has received HB 0, 

BCG, pentavalent as much as three doses, polio as much as four 

doses, and measles before one year old. 4 

          Indonesia's immunization target in sustainable development 

(Millennium Development Goals / MDGs) has been achieved, but 

it still needs to increase the coverage of routine immunizations. 

Increased coverage of routine immunization is needed because 

there are still 13 provinces whose achievements are still below the 

strategic plan for complete basic immunization. Based on the 

results of Riskesdas in 2013 the coverage of giving full 

immunization was 59.2%, incomplete immunization was 32.1%, 

and it was never immunized at 8.7%. 4 

          When viewed by each immunization by province, Papua has 

the lowest immunization coverage for all types of immunizations 

including BCG (53.6%). Measles (47.1%), and polio 4 (40.5%), 

while the lowest DPTHB3 percentage is in West Sulawesi 

(35.7%). The Province of Yogyakarta has the highest 

immunization coverage for all types of basic immunizations 

including BCG (100.0%), measles (96.4%), polio (96.4%), and 

DPT-HB3 (96.4%), while according to Riskesdas 2010 data in 

Southeast Sulawesi the percentage of basic immunization 

completeness includes: BCG immunization (65.3%), polio 

immunization (50.0%), DPT-HB immunization (44.9%), measles 

immunization (66.7% ). 3 

          Based on the Republic of Indonesia's Ministry of Health 

Strategic Plan for 2017, the percentage of UCI villages in 

Southeast Sulawesi has not reached the target (Renstra target = 

95%) because it has only reached 85.92%, higher than the 

achievements in 2016 of 82.87%. Although on average the 

provinces have not yet reached the target, there are at least 2 (two) 

districts that have achieved the target, namely Buton and Kendari 

City. The low coverage of the UCI village is due to an incomplete 

recording and reporting system from the health center, difficult 

regional conditions so that under certain conditions some babies 

do not get complete basic immunization, other factors are certain 

beliefs and local culture that is skeptical of immunization 

programs for infants. 8 

          Every baby must get five Complete Basic Immunizations 

(IDL) consisting of 1 dose of BCG, 3 doses of DPT, 4 doses of 

polio, 3 doses of hepatitis B and 1 dose of measles. Of the five 

complete basic immunizations required, measles is an 

immunization that receives serious attention from the provincial 

government because in Southeast Sulawesi measles is one of the 

I 
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diseases that often occurs in outbreaks and is a cause of child 

death. 8 

          Coverage of Complete Basic Immunization (IDL) of 

Southeast Sulawesi in 2017 was 86.57%, an increase of 1% 

compared to the previous year which was only 85.47%, although 

it was still below the target (90%), but some Regencies / Cities had 

achieved or exceeded the target . East Kolaka Regency is one of 

the districts in Southeast Sulawesi Province that has not reached 

the target of Complete Basic Immunization (IDL) in 2017 

(86.27%). 8 

          In 2017, the achievement of measles immunization 

coverage and Universal Coverage Immunization (UCI) in 

rural/urban villages in East Kolaka Regency has not reached the 

target of the strategic plan (measles = 90%, UCI = 95%). Measles 

immunization coverage in East Kolaka Regency in 2017 was 

83.03%. The coverage of Universal Coverage Imunnization (UCI) 

in rural/urban villages in East Kolaka Regency in 2017 was 

90.98%. 8 

 

II. METHOD 

          This research is an analytic observational survey research 

using cross sectional design that aims to find out what factors 

influence the completeness of basic immunization in East Kolaka 

Regency. There are also factors that are examined, namely age of 

mother, level of education, knowledge, attitude, mother's 

occupation, father's occupation, household income, vehicle 

ownership, health facilities, distance to health facilities, health 

services, Post-Immunization Follow-up Events (KIPI), and family 

support. 

          The study population was all mothers who had children 

aged 1-5 years. The sample was selected in a cluster with the 

number of samples taken was 47 respondents from each district in 

East Kolaka Regency. 

          Sources of data in this study are primary and secondary data. 

Primary data collection methods were obtained through interviews 

using a questionnaire. Secondary data obtained from 

immunization coverage data District Health Office. East Kolaka. 

After that the data is processed and analyzed using the multiple 

logistic regression method. 

 

III. RESULTS 

          East Kolaka Regency is one of 17 districts in Southeast 

Sulawesi Province which was formed through Law No. 8 of 2013 

concerning the Establishment of East Kolaka Regency in 

Southeast Sulawesi Province. East Kolaka Regency which is the 

result of the division of Kolaka Regency consists of 117 rural 

villages and 16 urban villages spread across 12 sub-districts. In 

accordance with BPS East Kolaka data for 2018, the fields of 

agriculture, forestry and fisheries occupy the highest position in 

the distribution of the percentage of Gross Regional Domestic 

Product at Current Prices (GRDP-ADHB) with a value of 

42.20%.11 

          Geographically, East Kolaka Regency is flanked by 6 

districts namely in the north bordering North Kolaka Regency, in 

the east bordering North Konawe Regency and Konawe Regency, 

in the south bordering South Konawe Regency and Bombana 

Regency and in the west bordering Kolaka Regency . East Kolaka 

Regency has an area of 3,918.38 km2 with an area of 60,331 Ha 

of plantation land, 11,422 Ha of paddy land, 7,374 Ha of fields, 

3,575 Ha of fields, 3,449 Ha of fields, 2,881 Ha of unused land. 

The population of East Kolaka Regency was 130,860 people in 

2018, with the most distribution in Lambandia District (19,254 

inhabitants). and the smallest is in Ueesi District (4,025 

inhabitants).11 

          In 2017, the achievement of measles immunization 

coverage and Universal Coverage Immunization (UCI) in villages 

in East Kolaka Regency has not reached the target of the strategic 

plan (measles = 90%, village UCI = 95%). Measles immunization 

coverage in East Kolaka Regency in 2017 was 83.03%. The 

coverage of Universal Coverage Imunnization (UCI) in rural / 

urban villages in East Kolaka Regency in 2017 was 90.98%. East 

Kolaka Regency is one of the districts in Southeast Sulawesi 

Province that has not yet reached the target of Complete Basic 

Immunization / IDL (90%) in 2017 (86.27%). 8 

 

Table 1. Distribution of immunization status in East Kolaka 

Regency in 2019 

 

Variable Category N % 

Immunization 

status 

Complete 336 59,6 

Incomplete 228 40,4 

 

          In table 1, it can be seen from a total of 564 respondents, in 

which the sample was taken as a cluster of 47 mothers with 

children aged 1-5 years from each district in East Kolaka Regency 

as many as 40,4% of children whose basic immunizations were 

incomplete and 59, 6% of children receive complete basic 

immunization. The percentage of complete and incomplete 

immunization status is almost comparable. There are still many 

children who did not receive complete basic immunization in East 

Kolaka Regency during 2019. 

 

Table 2. Distribution of Completeness Basic Immunization by 

District in East Kolaka Regency in 2019 

 

District 

Immunization Status 

Complete Incomplete 

N % N % 

Lambandia 24  51.10 23  48.90 

Loea 26  55.30 21 44.70 

Poli-polia 33  70.20 14 29.80 

Aere 32  68.10 15  31.90 

Ladongi Jaya 27  57.40 20  42.60 

Dangia 26  55.30 21  44.70 

Tirawuta 30  63.80 17  36.20 

Sanggona 23  48.90 24  51.10 

Lalolae 31  66.00 16  34.00 

Tinondo 30  63.80 17  36.20 

Mowewe 26  55.30 21  44.70 

Ueesi 28  59.60 19  40.40 

 

          Table 2 shows the distribution of basic immunization 

completeness according to subdistricts in East Kolaka Regency in 

2019. Poli-polia sub-districts are districts that have the highest 

complete basic immunization status in East Kolaka in 2019 
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(70.20%). Children who received incomplete basic immunizations 

were concentrated most in Sanggona District (51.10%). 

 

 

Table 3. Bivariate Analysis of Determinants that Affects the Provision of Complete Basic Immunization in East Kolaka 

Regency in 2019 

 

Variables Category 

Immunization Status 

OR (95% CI) Complete Incomplete 

N % N % 

Age of mother 
15 – 30 year old 200 54,5 167 45,5 

1,86 (1,29 – 2,86) 
31 – ≥ 40 year old 136 69,0 61 31,0 

Level of education  

No school  –    –   2 100 

12,91 (8,53 – 19,52) 

Primary school 1 3,8 25 96,2 

Junior high 6 8,7 63 91,3 

Senior high 77 44,8 95 55,2 

Bachelor  232 84,4 43 15,6 

Magister  20 100  –   –   

Knowledge   
Know  323 65,0 174 35,0 

7,71 (4,09 – 14,52) 
Do not know 13 19,4 54 80,6 

Attitude    
Agree 333 61,4 209 38,6 

10,09 (2,95 – 34,52) 
Disagree 3 13,6 19 86,4 

Mother’s 

occupation 

Doesn’t work 7 18,9 30 81,1 

 

7,12 (3,07 – 16,52) 

farmer  18 16,7 90 83,3 

Private sector worker  221 69,1 99 30,9 

Government employees 90 90,9 9 9,1 

Father’s occupation 

Doesn’t work – – – – 

6,91 (4,06 – 11,739) 
Farmer   54 25,6 157 74,4 

Private sector worker  157 74,8 53 25,2 

Government employees 125 87,4 18 12,6 

Household income  

(per month) 

≤ Rp. 1.000.000,-  9 10,1 80 89,9 

10,45 (4,46 – 24,47) 

Rp. 1.000.000,- s/d Rp. 

2.000.000,-  
45 34,9 84 65,1 

Rp. 2.000.000,- s/d Rp. 

3.000.000,-  
208 78,2 58 21,8 

Rp. 3.000.000,- s/d Rp. 

5.000.000,-  
70 92,1 6 7,9 

>Rp. 5.000.000,-  4 100 – – 

Vehicle ownership 
Have  334 64,7 182 35,3 

42,21 (10,13 – 175,88) 
Do not have 2 4,2 46 95,8 

Health Facilities 

Integrated healthcare 

center 
335 59,9 224 40,1 

5,98 (0,66 – 53,87) 

Public health center  1 20,0 4 80,0 

Distance to health 

facilities 

Far   102 34,1 197 65,9 
14,58 (9,35 – 22,74) 

Near 234 88,3 31 11,7 

Health services 
Good  328 72,2 126 27,8 

33,19 (15,70 – 70,15) 
Poor 8 7,3 102 92,7 

Post-Immunization 

Follow-up Events 

(KIPI) 

Ever have  179 49,0 186 51,0 

3,88 (2,61 – 5,78)  

Never have 
157 78,9 42 21,1 

Family support 
Yes  313 92,6 25 7,4 

110,50 (61,05 – 199,98) 
No   23 10,2 203 89,8 

 

          Table 3 shows the results of the determinant bivariate 

analysis that influenced the provision of complete basic 

immunization in East Kolaka Regency in 2019. After cross-

sectional analysis was carried out between the dependent variables 

of immunization status to the independent variables factors that 

were considered to influence in giving complete basic 

immunizations, the maternal age variable had effect ratio (OR 

value) of 1.86 (95% CI = 1.29 - 2.86), meaning that mothers who 

have children aged 31 - 40+ years have a 1.86 times chance to 

provide complete basic immunization to their children mothers 
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aged 15-30 years. When viewed from the variable maternal age, 

more children who received complete basic immunizations than 

children who received incomplete basic immunizations. In 

mothers aged 15-30 years, more children received complete basic 

immunizations than those who received incomplete basic 

immunizations. Likewise, mothers aged 31 - 40+ years. Table 3 

shows that mothers aged 15 - 30 years more than mothers aged 31 

- 40+ years. 

          In the variable level of maternal education, the OR value is 

12.91 (95% CI = 8.53 - 19.52), meaning that mothers who have 

children who have higher education have 12.91 times the 

opportunity to provide complete basic immunizations to their 

children compared to mothers who have low education. When 

viewed from the variable level of maternal education, more 

children who received complete basic immunizations than 

children who received incomplete basic immunizations. In 

mothers with tertiary education, more children received complete 

basic immunizations than those who received incomplete basic 

immunizations. Whereas for mothers who have low education, 

more children who get incomplete basic immunization than 

children who get complete basic immunization. From table 3, it is 

found that mothers with a bachelor's degree (S1) have the most 

compared to the education level of other mothers. 

          If seen from the mother's knowledge variable about 

immunization, an OR value of 7.71 (95% CI = 4.09 - 14.52) is 

obtained, meaning that a mother who has knowledge about 

immunization has a 7.71 times chance to provide a complete basic 

immunization to her child compared to mothers who don't know 

about immunizations. When viewed from the mother's knowledge 

variable, more children received complete basic immunizations 

than children who received incomplete basic immunizations. In 

mothers who have knowledge of immunization, more children get 

complete basic immunizations than those who get incomplete 

basic immunizations. Whereas for mothers who do not know about 

immunization, more children have incomplete basic immunization 

than children who get complete basic immunization. Table 3 

shows that mothers who know about immunization more than 

women who do not know about immunization. 

          In the mother's attitude variable the OR value is 10.09 (95% 

CI = 2.95 - 34.52) meaning that respondents who agree on the 

implementation of immunization have 10.09 times the opportunity 

to provide complete basic immunization to their children 

compared to respondents who disagree about immunization 

implementation. When viewed from the mother's attitude variable, 

more children received complete basic immunization than 

children who received incomplete basic immunization. Among 

respondents who agreed on the implementation of immunizations, 

more children received complete basic immunizations than those 

who received incomplete basic immunizations. Whereas for 

respondents who disagreed with immunizations, more children 

had incomplete basic immunizations than children who received 

complete basic immunizations. Table 3 shows that there are more 

respondents who agree on the implementation of immunization 

than mothers who do not agree on the implementation of 

immunization. Most respondents agreed about implementing 

immunizations. 

          When viewed from the mother's occupation variable, an OR 

value of 7.12 (95% CI = 3.07 - 16.52) means that working mothers 

have 7.12 times the opportunity to provide complete basic 

immunization to their children compared to mothers who do not 

work . When viewed from the mother's occupational variable, 

more children received complete basic immunization than 

children who received incomplete basic immunization. In working 

mothers, more children received complete basic immunizations 

than those who received incomplete basic immunizations. 

Whereas for mothers who do not work, more children who have 

incomplete basic immunizations than children who get complete 

basic immunizations. From table 3, it is found that there are more 

mothers working than mothers who do not work. Most of the 

mothers work in the private sector. 

          On the father's occupation variable the OR value is 6.91 

(95% CI = 4.06 - 11.739) meaning that the father who works as a 

civil servant has 6.91 times the opportunity to provide complete 

basic immunization to his child compared to the father who works 

as a farmer and the private sector. When viewed from the father's 

work variable, more children received complete basic 

immunizations than children who received incomplete basic 

immunizations. In fathers who work as civil servants, more 

children get complete basic immunizations than those who get 

incomplete basic immunizations. Likewise, fathers who work as 

farmers and private. From table 3, there are more fathers who work 

as farmers and the private sector than fathers who work as civil 

servants. 

          If seen from the household income variable, an OR value of 

10.45 (95% CI = 4.46 - 24.47) means that high-income households 

have 10.45 times the opportunity to provide complete basic 

immunization to their children compared to low-income 

households. When viewed from the variable household income, 

more children who received complete basic immunizations than 

children who received incomplete basic immunizations. In high-

income households, more children received complete basic 

immunizations than those who received incomplete basic 

immunizations. Likewise in low-income households. Table 3 

shows that there are more low-income households compared to 

high-income households. The majority of households in East 

Kolaka Regency in 2019 are low income. 

          In the vehicle ownership variable, the OR value is 42.21 

(95% CI = 10.13 - 175.88), which means that households with 

vehicles have 42.21 times the opportunity to provide complete 

basic immunization to their children compared to households 

without vehicles . When viewed from the vehicle ownership 

variable, more children received complete basic immunization 

than children who received incomplete basic immunization. In 

households with vehicles, more children receive complete basic 

immunizations than those who get incomplete basic 

immunizations. Whereas in households without vehicles, more 

children have incomplete basic immunizations compared to 

children who have complete basic immunizations. Table 3 shows 

that there are more households with vehicles than households 

without vehicles. Most households in East Kolaka Regency in 

2019 have a vehicle. 

          If seen from the health facility variable, an OR value of 5.98 

(0.66 - 53.87) means that mothers who vaccinate children at 

integrated health care center have 5.98 times the opportunity to 

provide complete basic immunizations to their children compared 

to mothers who vaccinate children at the public health center. 

When viewed from the variable health facilities, more children 

who received complete basic immunizations than children who 
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received incomplete basic immunizations. In mothers who 

vaccinated children at the integrated health care center, more 

children received complete basic immunizations than those who 

received incomplete basic immunizations. Whereas mothers who 

vaccinate children in public health center, more children have 

incomplete basic immunizations than children who get complete 

basic immunizations. Table 3 shows that there are more mothers 

vaccinating children at integrated health care center than mothers 

who vaccinate children at the public health center. Most of the 

mothers in East Kolaka Regency vaccinated their children at the 

integrated health care center. 

          In the variable distance to the health facility, the OR value 

is 14.58 (9.35 - 22.74), meaning that the respondent who lives near 

the health facility has 14.58 times the opportunity to provide 

complete basic immunization to his child compared to respondents 

who live far away from health facilities. When viewed from the 

distance to health facilities variable, more children who received 

complete basic immunizations than children who received 

incomplete basic immunizations. In respondents whose homes are 

close to health facilities, more children received complete basic 

immunization than those who received incomplete basic 

immunization. Whereas respondents who live far from health 

facilities, more children who have incomplete basic immunization 

than children who get complete basic immunization. From table 3, 

it is found that respondents who live far from health facilities are 

more than those who live near health facilities. 

          In the health service variable obtained an OR value of 33.19 

(95% CI = 15.70 - 70.15) means that respondents who get good 

health services have a 33.19 chance to provide complete basic 

immunization to their children compared to respondents who get 

poor health services. If seen from the health service variable, more 

children received complete basic immunization than children who 

received incomplete basic immunization. Among respondents 

who received good health services, more children received 

complete basic immunizations than those who received 

incomplete basic immunizations. Whereas respondents who 

received poor health services, more children who had incomplete 

basic immunizations than children who received complete basic 

immunizations. From table 3 it is found that respondents who get 

good health services more than respondents who get poor health 

services. 

          If seen from the Post Immunization Incontinence (KIPI) 

variable, an OR value of 3.88 (95% CI = 2.61 - 5.78) means that 

mothers whose children have never experienced KIPI have a 3.88 

times chance to provide basic immunizations complete to their 

children compared to mothers whose children have experienced 

KIPI. If seen from the Post Immunization Incontinence (KIPI) 

variable, there were more children who received complete basic 

immunization than children who received incomplete basic 

immunization. In mothers whose children have never experienced 

KIPI, more children received complete basic immunization than 

those who received incomplete basic immunization. Whereas for 

mothers whose children have had KIPI, more children have 

incomplete basic immunization than children who get complete 

basic immunization. Table 3 shows that there are more children 

who have had KIPI compared to children who have not 

experienced KIPI. 

          The family support variable obtained an OR value of 110.50 

(95% CI = 61.05 - 199.98) means that mothers who get family 

support have an opportunity of 110.50 times to provide complete 

basic immunization to their children compared to mothers who do 

not get family support . When viewed from the variable family 

support, more children received complete basic immunization than 

children who received incomplete basic immunization. In mothers 

who received family support, more children received complete 

basic immunizations than those who received incomplete basic 

immunizations. While mothers who do not get family support, 

more children who have incomplete basic immunizations than 

children who get complete basic immunizations. From table 3, it 

is found that mothers who have more family support than mothers 

who do not have family support. The factor of family support has 

the most influence as a determinant in the provision of complete 

basic immunization in East Kolaka Regency in 2019. 

 

Table 4. Results of the Multivariate Determinant Analysis 

that Affects the Provision of Complete Basic Immunization in 

East Kolaka Regency in 2019 

 

Variables P Value OR 95% C.I. 

Age of mother  0,07 2,14 0,92 – 4,94 

Level of education 0,00 3,76 1,62 – 8,72 

Knowledge  0,83 0,85 0,19 – 3,79 

Attitude  0,94 0,93 0,14 – 6,06 

Mother’s occupation 0,57 1,56 0,33 – 7,28 

Father’s occupation 0,33 1,68 0,58 – 4,87 

Household income 0,78 1,26 0,23 – 6,92 

Vehicle ownership 0,05 8,27 0,92 – 74,01 

Health facilities 
0,02 23,99 1,39 – 

413,70 

Distance to health facilities 0,00 7,93 3,50 – 17,95 

Health services 0,00 9,47 3,08 – 29,12 

Post-Immunization 

Follow-up Events (KIPI) 

0,23 1,63 0,72 – 3,67 

Family support 
0,00 47,87 21,70 – 

105,59 

 

          Table 4 shows the results of a multivariate analysis of 

determinants that affect the provision of complete basic 

immunization in East Kolaka Regency in 2019. From the results 

of the analysis, several independent variables considered as 

determinants in the provision of complete basic immunization 

were found to have no significant effect (p-value> 0.05) on the 

dependent variable is the completeness of immunization status in 

children in East Kolaka Regency during 2019. Some of these 

variables include maternal age, knowledge, attitude, mother's 

occupation, father's occupation, household income, and the Post-

Immunization Follow-up Event (KIPI). These variables must be 

excluded one by one from the next stage of analysis starting from 

the variables that have the largest p-value to obtain variables that 

have a significant effect on the dependent variable. 

 

Table 5. Final Models of Multivariate Determinant Analysis 

that Affect the Provision of Complete Basic Immunization in 

East Kolaka Regency in 2019 

 

Variables p-value Exp(B) 95% C.I. 

Level of education 0,00 4,83 2,31 – 10,11 

Vehicle ownership 0,03 7,91 1,17 – 53,34 
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Health facilities 0,03 21,38 1,30 – 350,71 

Distance to health 

facilities 

0,00 7,78 3,56 – 16,99 

Health services 0,00 10,17 3,61 – 28,63 

Family support 0,00 48,36 23,00 – 101,69 

 

          Table 5 shows the final model of the multivariate 

determinant analysis that influences the provision of complete 

basic immunization in East Kolaka Regency in 2019. From the 

results of the analysis, variables that have a statistically significant 

effect (p-value <0.05) on the provision of complete basic 

immunization in the Regency East Kolaka during 2019. These 

variables include the level of maternal education, vehicle 

ownership, health facilities for vaccinations, distance to health 

facilities, services in health facilities, and family support. 

 

IV. DISCUSSION 

          Immunization is very instrumental in tackling health 

problems and is one of the effective ways to prevent disease 

transmission. The importance of immunization is based on the 

thinking of a healthy paradigm that promotive and preventive 

efforts are the most important things in improving health status. 2 

          In the immunization program, giving Basic Basic 

Immunization to infants is a must. Immediately after birth (before 

the age of seven days), the baby should be immunized with 

hepatitis B 0 - 7 days (HB 0) one dose. Then at the age of one 

month, given a dose of BCG immunization and polio 

immunization. At two, three and four months, they were given 

pentavalent immunization and polio immunization, one dose each. 

One dose measles immunization is given at the age of nine months. 

Although the schedule has been set as above, in principle all 

antigens (except HB 0) may be given to babies before one year of 

age, so that Basic Basic Immunization is fulfilled. 2 

          However, in reality there are still many children who do not 

get complete basic immunizations. Based on the results of 

Riskesdas in 2013 the coverage of giving full immunization was 

59.2%, incomplete immunization was 32.1%, and it was never 

immunized at 8.7%. 2 

          Many factors affect so that there are still many children who 

do not get complete basic immunization. Some factors that are 

considered to be determinants in providing complete basic 

immunization to children, especially in this study are the age of 

the mother, level of education, knowledge, attitude, mother's 

occupation, father's occupation, household income, vehicle 

ownership, distance to the health facilities, health facilities, health 

services, Post-Immunization Follow-Up Events (KIPI) 

involvement, and family support. 

          Table 5 shows that from several variables considered to be 

determinants in providing complete basic immunization to 

children, significant factors were found, namely education level, 

vehicle ownership, health facilities for vaccinations, distance to 

health facilities, health services, and family support. 

          Table 5 shows that education level has a significant effect 

on giving complete basic immunization in East Kolaka Regency 

in 2019. After multivariate analysis, the OR value is 4,83, so it can 

be concluded that mothers with higher education have 4,83 times 

the opportunity to provide basic immunizations complete to their 

children compared to mothers with low education. 

Research conducted by Rahmawati AI on Factors Affecting the 

Completeness of Basic Immunization in the North Krembangan 

District in 2013 in Vivi Triana on Factors Related to Provision of 

Complete Basic Immunization in infants in 2015 stated that the 

basic concept of education is a learning process that means a 

change towards a more mature, better and more mature in 

individuals, families and communities. Education becomes very 

important in influencing knowledge. Individuals who have a high 

level of education tend to be more receptive to information as well 

as the problem of information about immunization provided by 

health workers, conversely mothers with a low education level will 

have difficulty receiving information so that they lack 

understanding about the completeness of immunizations. 

Different person's education will also affect someone in decision 

making, in mothers with high education more easily accept a new 

idea than mothers with low education so that information can more 

easily be accepted and implemented. 6 9 

          The level of education a person gets from formal schooling 

can affect one's knowledge. Health education can help mothers or 

community groups in addition to increasing knowledge as well as 

to improve their behavior to achieve optimal health degrees. The 

level of education and knowledge of the mother greatly influences 

the implementation of child / infant immunization activities, both 

formal and non-formal education. 6 9 

          It can be seen in table 5 that vehicle ownership has a 

significant effect on the provision of complete basic immunization 

in East Kolaka Regency in 2019 with an OR value of 7,91, 

meaning that households that have a vehicle have 7,91 times the 

opportunity to provide complete basic immunization to their 

children compared to households that have don't have a vehicle. 

According to Green (1908) in Notoadmodjo (2003) there are three 

factors that affect health research both individuals and 

communities, one of which is the enabling factor, namely the 

factors that enable or facilitate behavior/actions, including 

facilities and infrastructure or facilities for the occurrence of 

health behaviors, environmental conditions such as availability, 

affordability, and range capability of resources. 5 In Isfan's 

research (2006) in Lienda Wati (2009) explains that the proportion 

of the status of completeness of immunization according to 

ownership of goods such as radio, tv, and vehicles will carry out 

more complete immunizations than mothers with low ownership 

levels (do not own any of these items). 10 1 

          Facilities for vaccination/immunization also have a 

significant effect as a determinant in the provision of complete 

basic immunization in children in East Kolaka Regency in 2019 

with an OR value of 21,38 after multivariate analysis. Which 

means that mothers who vaccinate children at posyandu have a 

21,38 times chance to provide complete basic immunization to 

their children compared to mothers who vaccinate children at the 

puskesmas. According to the results of the study, this can occur 

because it is caused by two factors, namely the distance to the 

health facility and the services provided at the health facility. This 

can also be seen in the results of the multivariate analysis shown 

in Table 5 where the distance and service variables are also 

determinants that have a significant effect on the provision of 

complete basic immunization in children in East Kolaka Regency. 

Distance factor has a effect of 7,78 on the dependent variable 

which means that respondents who live near health facilities have 

a 7,78 times chance to provide complete basic immunization to 
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their children compared to respondents whose homes are far from 

health facilities. While the service factor is also a significant 

determinant of the provision of complete basic immunization of 

10,17, which means that respondents who get good health services 

have an opportunity of 10,17 times to provide complete basic 

immunizations to their children compared to respondents who get 

poor health services. 

          Previously it has been explained according to Green (1908) 

in Lienda Wati (2009) that the factors that enable or facilitate 

health behaviors/actions include facilities and infrastructure or 

facilities for the occurrence of health behaviors, namely 

environmental conditions such as availability, affordability, and 

range capability of resources 10. From the results of this study, 

respondents tended to vaccinate their children in posyandu 

compared to other health facilities (puskesmas, hospitals, etc.) 

because if viewed from availability factors, posyandu was the 

place provided and was the most suitable for vaccinating children. 

Meanwhile, if viewed from the affordability and range capability 

factors of the sources, community access to the posyandu is 

largely facilitated so that the distance is not too far from where the 

community lives so that both people who have vehicles and who 

don't have vehicles are able to access the health facilities. 

          Respondents tended to vaccinate their children at posyandu 

compared to other health facilities (puskesmas, hospitals, etc.). 

One other factor is that the services at the posyandu are managed 

and organized from, by, for and with the community itself in order 

to empower the community and provide convenience to the 

community in obtaining basic health services. Services conducted 

at posyandu are community-based services, where services at 

posyandu are managed by the community itself. So that the 

community no longer has any doubts about coming to the 

posyandu because they consider the services performed, provided 

by their own close neighbors. Of course, through the stages of 

training and recruitment of posyandu cadres. 

          Family support is the most influential determinant in the 

provision of complete basic immunization to children in East 

Kolaka Regency in 2019. After multivariate analysis, the variable 

of family support has a significant effect on giving complete basic 

immunization with an OR value of 48,36, which means mothers 

who get support families have 48,36 times the opportunity to 

provide complete basic immunization to their children compared 

to mothers who do not get family support. 

          This result is in line with research conducted by Mella Roria 

et.al. (2014) about the Relationship between Family Support and 

Compliance of Mothers Carrying Out Basic Immunization in 

Children in Tigabolon Village, Sidamanik Subdistrict, 

Simalungun Regency in 2014 found that there was a relationship 

of emotional support for the compliance of mothers carrying out 

basic immunizations in children, where of the total sample of 52 

people, 19 people who expressed good emotional support, 57,9% 

adhered to basic immunization in children. While of the 33 people 

who expressed less emotional support, only 21,2% were compliant 

to carry out basic immunizations. The results of this study are 

reinforced by the theory put forward by Rock & Dooley (1985) in 

Kuntjoro (2002) that families play a supportive role as long as 

mothers carry out immunizations on their children so that they can 

achieve optimal levels of welfare. Natural family support is 

received by a person through social interactions in life 

spontaneously with people around him in this case family 

members. 7  

 

V. CONCLUSION 

          Determinants that affect the provision of complete basic 

immunization in East Kolaka Regency in 2019 are the level of 

maternal education, vehicle ownership, health facilities where 

vaccination/immunization, distance to health facilities, services in 

health facilities, and family support. 
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Abstract- Retail brands pay significant attention to establish a 

powerful brand to distinguish in the fierce industry of today. To 

establish a dominant brand, current marketers are focused on 

providing unique and memorable brand experiences which will 

attach the customer to an emotional relationship that leads to brand 

love. Experience marketing and brand love are novel concepts in 

marketing and this study explores these concepts by developing a 

research model shaped by the brand resonance model and 

customer brand relationship theory to investigate how brand love 

serves as a mediator in the brand experience and brand loyalty 

relationship. The study was developed on quantitative approach. 

Sample consisted of 300 consumers and both multi-stage stratified 

sampling and systematic random sampling were used as sampling 

techniques.  Data was collected through questionnaires and 

analyzed using Partial Least Squares Structural Equations 

Modeling. The results of the study demonstrate a complementary 

partial mediation of brand love. The study concludes that brand 

love play a significant role in establishing a powerful beneficial 

connection between brand experience and brand loyalty. 

 

Index Terms- Brand love, Brand experience, Attitudinal loyalty, 

Behavioral loyalty, Customer brand relationships 

 

I. STATEMENT OF INTENDED CONTRIBUTION 

his research is based on the brand resonance model and 

customer brand relationship theory to analyze the mediatory 

effect of brand love on the relationship between brand experience 

and brand loyalty. The studies up to date provide limited 

understanding of brand love as an important mediator in the above 

relationship. In today’s competitive world, emotions and attitudes 

of the customers play an important role in shaping the customers 

buying behaviors. Hence brands need to consider adding an 

emotional element to the branding strategy of the company. 

Creating an emotional brand is difficult for many companies as 

creating a strong relationship that turns into an emotional 

engagement with the customers is not very easy and different 

factors needed to be considered in that effect. The main research 

question addressed in this research is whether brand love act as a 

good mediator in establishing a meaningful relationship between 

brand experience and brand loyalty. It is evident in the existing 

literature that the brand experiences provided to the customers 

leads to strong emotional attachment towards the brand and hence 

this study analyses how those emotions can lead to customer 

loyalty through brand experiences. Understanding the significance 

of emotional relationships are will add value to the existing 

literature on relationship marketing as this research two important 

antecedent and consequence of relationship marketing by 

exploring the variable brand love. The findings of this study will 

mainly benefit the stakeholders in the FMCG industry to drive 

marketing strategies in today’s competitive marketing landscape. 

The role of emotional marketing and appealing to the consumer’s 

five senses will be explored in depth in this study and those finding 

will benefit the FMCG companies in establishing long term 

profitable consumer relationships.  

 

II. INTRODUCTION 

         Competition today is as fierce as ever and international as 

well as local marketers strive for earning a market share in the 

changing retail environment. Therefore many companies are now 

focused to move an extra mile in fulfilling consumer needs as 

consumers demand greater involvement in value creation. 

Relationship marketing is a way markers can connect with 

customers that will create mutually beneficial relationships that 

leads to customer value. 

         Customer brand relationship is based on the premise that 

brands can be humanized in the consumer's mind. When analyzing 

customer brand relationships, brand love is identified as a newest 

contributor(Batra, Ahuvia, & Bagozzi, 2012; Onwuegbuzie & 

Collins, 2007).The most intense emotion one might experience for 

a brand is the feeling of love for a brand, much like in an 

interpersonal relationship. In the new era of experience marketing 

many scholars argue that, brand loyalty is developed when a brand 

provokes a favorable experience (Brakus, Schmitt, & 

Zarantonello, 2009).  One of the major concerns of branding in 

today's marketing environment is building emotional brand 

attachment with the customers.  The relationship between beloved 

brands and their consumers are very important in FMCG sector 

because consumers will interact with the FMCG brands on a 

regular basis rather than other product categories. 

         Even though brand experience and brand loyalty are 

recognized in the literature as significant constructs, few studies 

have attempted to establish a relationship between these two 

T 
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constructs by using emotional and attachment constructs such as 

brand love. Brand love is a complex concept that incorporates into 

numerous comprehensions, feelings, and behaviors. Hence 

studying customer brand relationships is complex, dynamic and 

many unaddressed issues remains in the literature (Fournier, 

2014). Even as brand love has become a common marketing 

discipline, there is still no widely accepted definition.(Batra et al., 

2012; Huber, Meyer, & Schmid, 2015). Further according to 

Sarkar (2014), in particular in the context of the evolving Asian 

market, little exploration has been performed to comprehend 

brand love. 

         The role of brand experience and brand loyalty in the 

relationship with brand love is rarely acknowledged by the prior 

studies. Therefore there is a theoretical and knowledge gap about 

the formation process of brand loyalty through brand experiences 

and mostly about how to integrate these two concepts with brand 

love. This study thus full fills these theoretical, knowledge and 

empirical gaps, and demonstrates the important mediatory role of 

brand love, on the connection between brand experience and brand 

loyalty in the FMCG sector. 

 

We address following research questions in our study: 

 Does brand love mediate the relationship between brand 

experience and brand loyalty in the customer brand 

relationships?  

 What is the relationship between brand experience and 

brand love and which brand experience dimensions 

influence the most for the brand love to be strong?  

 What is the impact of brand love on attitudinal and 

behavioral brand loyalty and which brand loyalty 

dimension is impacted the most as a result of customers 

love towards the brand?  

 

         This study makes following contributions: First, our study 

outlines several managerially controllable factors that will help to 

comprehend the connection between customers and their beloved 

brands. Understanding this relationship is specifically important 

in FMCG sector because consumers will interact with the FMCG 

brands on a regular basis rather than other product categories. The 

impact of brand experience dimensions; sensory, affective, and 

intellectual experience on brand love will be explored from this 

study. In the competitive market place marketers can utilize theses 

results to foster efficient marketing strategies to create better brand 

experiences that will drive brand love toward their brands. By 

outlining the key role of brand love we provide a basis for 

management to maintain and improve their brand relationships 

with the customers.  

         Second, the study attempt to provide a theoretical framework 

to use brand love as a mediator to understand the connection 

between brand experience and brand loyalty. Even though these 

concepts are studied separately in the literature, only few attempts 

were made to establish a meaningful relationship between these 

constructs. Thus this research will be making a significant 

contribution to the branding literature by clarifying these concepts 

further and cross cultural validation of previous research findings 

by taking a sample of Sri Lankan customers. 

         Finally, a lack of appreciation of brand love on the Asian 

market is reported bySarkar (2014). Therefore the results of this 

study will benefit the international companies and also the 

domestic companies operating in Sri Lanka to have a better 

understanding about the Sri Lankan consumers brand love. 

 

III. LITERATURE REVIEW 

Brand Resonance Model 

         Brand resonance is a concept which characterizes brand 

relationships and refers to the customer brand relationships, or in 

particular, the degree to which a person think that he or she is 

resonating or interacting with a brand (K. L. Keller, 2001). Brand 

resonance model proposed by K. L. Keller (2001), describes how 

to build strong, active customer loyalty relationships. The model 

of brand resonance indicates that brand resonance, including brand 

loyalty, can eventually be accomplished through two paths, i.e. 

rational and emotional (K. L. Keller, Parameswaran, & Jacob, 

2011). In the current research, the researcher considers the 

emotional route, and considers brand love to be an important 

means of achieving brand resonance, i.e., brand loyalty. Based on 

this theoretical model, present study suggests that brand resonance 

is created, beginning with brand salience, following the emotional 

route. That is, brand loyalty (behavioral loyalty and attitudinal 

loyalty) is developed through brand salience (i.e. brand 

experience) and this relationship is mediated by the mediator 

(brand love)(Huang, 2017). 

 

Customer Brand Relationships 

         Studies show that customers can develop a sense of affection 

for the brands during the interactions with brands (Albert, 

Merunka, & Valette-Florence, 2008; Batra et al., 2012). 

According to Aggarwal (2004), sometimes individuals form a very 

close relationship with brands, and that can grow into a passion 

that is often only affiliated with close interpersonal relationships. 

The theory of customer brand relationship suggests that a brand 

acts as a tool to link customers and businesses (Chang & Chieng, 

2006; Fournier, 1998).In order to establish a consumer brand 

connection, a company must be prepared to offer its customers a 

distinctive brand experience generated in the customer's mind. 

(Klaus & Maklan, 2007). The three concepts of brand love, brand 

experience and brand loyalty all comes under the customer brand 

relationship paradigm, where the focus is to develop sustainable 

relationships with customers to create value for both parties 

engage in the relationship. 

 

Brand Love 

         The notion of brand love was first empirically studied and 

initiated to the literature of marketing by Ahuvia (1993). He 

evaluated the individuals who experience love on non-human 

objects like products and events. However, Carroll and Ahuvia 

(2006) was the first scholar to directly integrate the brand love 

term by measuring the customers’ satisfaction through brand love. 

They have described brand love as the extent of a satisfied 

customer's enthusiasm and emotional attachment to a specific 

trade name. Brand love is not merely a fondness or like; it's the 

brand a customer chooses due to a specific reason.(Maxian, 

Bradley, Wise, & Toulouse, 2013). It is evident that brand love is 

more intense than simple liking, and occurs as a result of a strong 

emotional relationship(Ahuvia, 2005). Batra et al. (2012), defined 

the components of brand love in a seminal article of brand love as: 

self-brand integration, attitude valence and attitude strength, 
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positive emotional connection, anticipated separation distress, 

long-term relationship, passion-driven behavior. 

         Research examining antecedents of band love is limited in 

the literature. Several studies have identified, hedonic brand or a 

self-expressive brands (Carroll & Ahuvia, 2006), brand quality 

(Batra et al., 2012), brand trust and brand identification(Albert & 

Merunka, 2013; Bergkvist & Bech-Larsen, 2010), sincerity and 

excitement (P. Roy, Khandeparkar, & Motiani, 2016), social 

identity(Vernuccio, Pagani, Barbarossa, & Pastore, 2015), 

perceived value, brand uniqueness and prestige(Bairrada, Coelho, 

& Coelho, 2018) will contribute directly to brand love. Past 

researchers offer few consequences of brand love. Among them 

one important consequence is identified as the brand loyalty(Batra 

et al., 2012; Carroll & Ahuvia, 2006) or active involvement in a 

brand society (Bergkvist & Bech-Larsen, 2010). 

 

Brand Experience 

         Brand experience is a company designed strategic marketing 

tool, which is perceived by consumers, through brand-related 

stimuli which induces customer emotions. In today’s world  

customers are looking for products that will give them distinctive 

and meaningful experiences (Ha & Perks, 2005).Brakus et al. 

(2009), defined brand experience as the sensations, emotions, 

mental states and psychological reactions evoked by brand-related 

stimuli that are created through the design, identity, packaging, 

and communications of a brand. From another view point, Alloza 

(2008) defined brand experience asthe perceived engagement of 

the customer with the brand by means of the brand image 

displayed in promotions, personal contact or brand performance. 

Furthermore customers can experience a product directly or 

indirectly via brand images and events through physical contact 

(Alloza, 2008; Cliffe & Motion, 2005). 

         The literature identifies four primary dimensions of brand 

experience: sensory experiences, affective experiences, 

intellectual experiences and behavioral experiences (Brakus et al., 

2009). Sensory experiences are created through brand-related 

stimulations such as: seeing, smelling, hearing, and tasting. 

Customers' experiences of emotions and moods to brand-related 

stimuli are the affective experiences. Intellectual experiences are 

the symmetric, analytical, divergent and imaginative way of 

thinking evoked through brand stimulation (Schmitt, 1999). 

Finally, the behavioral experience includes the actions and 

motions (Schmitt, 1999) and physical behaviors or pragmatic 

reactions (Gentile, Spiller, & Noci, 2007). 

 

Brand Loyalty 

         Brand loyalty is frequently referred to as the preference of 

customers to constantly purchase a specific brand. Brand Loyalty 

is connected to the desire and connection of the customer to the 

brand. Oliver (1999), defines brand loyalty as a strong 

commitment to consistently re-buy or re-patronize a preferred 

product / service in the future, resulting in repeated purchases. 

Further, Aaker and Equity (1991) defines brand loyalty as the 

measurement of customers attachment towards a brand. However 

according to Jacoby and Chestnut (1978) brand loyalty is the 

biased behavioral reactions for one or more alternative brands 

expressed over time by customers. 

         According to research on the dimensions of brand loyalty, 

two kinds of loyalty are identified as: behavioral and attitudinal 

loyalty. Behavioral brand loyalty is the behavioral or intensive 

repurchase by customers for a particular brand(Russell-Bennett, 

McColl-Kennedy, & Coote, 2007). Attitudinal brand loyalty is the 

degree of brand commitment related to some distinctive value. It 

involves measures of brand commitment and trust. Chaudhuri and 

Holbrook (2001),believed the attitudinal and behavioral loyalty 

connection to be inter-related, not causal. The attitudinal and 

behavioral dimensions of loyalty are therefore regarded to be 

equally critical, and better predictability can be achieved if a 

synthetic evaluation of attitudinal loyalty and behavioral loyalty is 

conducted (Bowen & Chen, 2001). 

 

Research model and hypotheses development 

         As per the literature review, this study is influenced by the 

brand resonance model and customer brand relationship theory, 

and attempts to identify the mediating role of brand love on brand 

experience and brand loyalty. Accordingly the conceptual 

framework of the research and the hypothesis was developed as 

shown in Figure 1. 
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         The Relationship between band experience and brand 

love 

         Researchers’ have identified brand love as a direct result of 

brand experience. Furthermore, the dimensions of brand 

experience (senses, emotions, behavior and intellectuals) are 

evaluated as linking brand experience with brand love (Huang, 

2017). Japutra, Ekinci, and Simkin (2014) and Sarkar (2011)also 

found that brand experience affects brand love directly. Further 

analyzing the effect of the brand experience dimensions on brand 

love, Ferreira, Rodrigues, and Rodrigues (2017) has identified that 

sensory, affective and intellectual experiences leads to brand love, 

while behavioral experience has no influence. Accordingly 

following hypotheses were developed. 

H1: Sensory experience has positive impact on brand love. 

H2: Affective experience has positive impact on brand love.  

H3: Intellectual experience has positive impact on brand love 

 

The Relationship between brand loyalty and brand love 

         Dick and Basu (1994),suggested that under circumstances of 

more favorable emotional mood or effect, brand loyalty should be 

higher. Langner, Schmidt, and Fischer (2015), state that brand 

love results in powerful emotional consequences along with 

diverse experiences, which in turn generate effects such as brand 

loyalty. According to the researchers, satisfied consumers with a 

brand love tend to build stronger loyalty compared to the brand 

loyalty without brand love (S. K. Roy, Eshghi, & Sarkar, 2013). 

The literature reveals that brand love impacts brand loyalty 

positively (Bergkvist & Bech-Larsen, 2010; Carroll & Ahuvia, 

2006; Huang, 2017). 

H4: Brand love has positive impact on behavioral brand loyalty. 

H5: Brand love has positive impact on attitudinal loyalty. 

 

The mediating effects of brand love 

         Brand love is a principle arising in the context of this 

experiential consumption. Literature facilitates the selection of 

brand love as a mediator to loyalty.Huang (2017), who has studied 

the mobile phone customers’ brand love in the Taiwan context has 

confirmed brand love as a strong mediator in the brand 

experiences and brand loyalty relationships. As a result of the 

high-order structure that include complex feelings, brand love is 

appropriate as the mediator in this study (Batra et al., 2012).  

H6: Brand love has mediating effects on the relationships between 

brand experience and brand loyalty. 
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IV. METHODOLOGY 

Data collection 

         Consumers of the fast moving consumer goods in Sri Lanka 

were taken as the population of this study. The study employs a 

total of 300 respondents out of the targeted population. The 

researcher adopted multi-stage stratified sampling and the 

systematic random sampling techniques to derive the sample out 

of the population. According to the Department of Cesus and 

Statistics (2016)Household Income and Expenditure Survey in Sri 

Lanka, Western Province shows more percentage of spending on 

FMCG compared to other provinces. Therefore, at the first stage 

the Western Province is chosen among other provinces. At the 

second stage, the three districts of the Western Province; 

Colombo, Gampaha and Kaluthara, were identified with the 

respective average monthly household expenditure. At the third 

stage the sample size of 300 is divided proportionately to the 

monthly average household expenditure for the three districts 

(117-colombo, 93-gampaha, and 90-kaluthara). At the last stage 

the sample of respondents from the three districts are selected on 

the systematic sampling method, making a systematic selection of 

customers, selecting the first customer at a group of ten customers 

leaving the store, to answer the questionnaire. The respondents are 

asked to participate for the survey at three main supermarkets; 

Cargills Food City, Keells Super and Arpico, which are having 

largest concentration of outlets in the western province (Fitch 

Ratings, 2017).To collect the information from participants, a self-

administered written questionnaire was used. 

 

Measurement scale 

         All items are taken from existing measurement scales that 

were found in literature and measured with a 7-point Likert scale, 

ranging from 1 = “strongly disagree” to 7 = “strongly agree”. The 

Brand experience scale, (Brakus et al., 2009), Brand love scale 

(Batra et al., 2012), Brand loyalty scale (Chaudhuri & Holbrook, 

2001; Lau & Lee, 1999) were adapted to the study from previous 

studies. 

         A pilot test was performed to verify the questionnaire's 

validity and reliability. The original brand love and brand 

experience scale was developed and tested in a foreign context 

which was culturally as well as demographically different from the 

current research context and further brand loyalty scale was 

created by merging two existing scales therefore checking  the 

questionnaire's reliability and validity was mandatory. After 

completing the pilot survey the questionnaire was evaluated for 

reliability test, time required for a one respondent, ambiguous 

questions, words which need further explanations. Based on the 

reliability statistics the required eliminations and amendments 

were made for further enrichment of the data collection tool prior 

to next stage of survey. 

 

Data analysis 

         Descriptive statistics were used to display and analyze the 

respondents ' demographic profile. The sample contains 300 

respondents and consists of 61.3 percent of females and 38.7 

percent of males. The sample age breakdown shows that the vast 

majority of participants are within the age group 31-40 (35 

percent), another 25.3 percent of respondents within the age group 

ranging from 41-50, and 20 percent from the age group of 21-30. 

The data collected show that nearly 61.7 percent of participants 

hold a bachelor degree, 16 percent of them hold a masters degree 

or higher and another 16 percent are students. In terms of 

employment, 52 percent of respondents are private employees, 

21.3 percent are self employed and 15.7 percent are public 

employees. 42 percent of their income ranges from Rs.60 000-

Rs.79 999, and also considerable percentages of income falls 

under income categories ranging from Rs.40 000-Rs.59 999 (25.7 

percent) and above Rs.80 000 (22 percent).  

         The reliability and validity of the information collection was 

verified using SPSS 20.0 before performing the partial least 

squares (PLS) analysis. All the items from the brand experience 

scale and the brand loyalty scale were confirmed to have high 

reliability exceeding the threshold, inter-item correlation above 

0.4, and the scales’ Cronbach’s α above 0.7. While two items were 

removed from the brand love scale were due to the low reliability 

(this brand reflects the "real me", this brand is fun). Exploratory 

factor analysis with promax rotation was conducted on the items 

which were confirmed from the reliability analysis. Two items 

from the brand love scale (This brand reflects the ‘real me’, this 

brand is fun) were removed from the scale due to poor factor 

loading (<0.5). The items in the brand love scale were loaded in to 

a single factor representing the overall brand love as suggested by 

Bagozzi, Batra, and Ahuvia (2017). All items in the brand 

experience and brand loyalty scales showed higher factor loading 

which was above the threshold. (>0.5), and they loaded 

respectively for the dimensions as suggested in the literature. 

According to Chin (2010) and Joe F Hair, Ringle, and Sarstedt 

(2011) the thumb of rule for PLS path modeling is 1 to 10 times 

of arrows pointed to a variable in the model. The research model 

consists of five arrows in which the rule demands only a sample 

of 50 cases where the sample size is well above the minimum 

requirement. The Kaiser–Meyer–Olkin (KMO) value was 

(KMO=0.942), confirming sampling adequacy for the test. The 

Bartlett’s test of sphericity was significant (X2 = 6748.557, 

p<0.001) conforming item correlation standards required for the 

analysis. 

 

V. RESULTS  

Measurement model 

         As shown in the Table 1 below higher composite reliability 

was showed in the constructs in the model ranging from 0.8862 to 

0.9316 which is above the threshold 0.7 (Joseph F Hair, Ringle, & 

Sarstedt, 2013). Out of the 30 items which was confirmed from the 

exploratory factor analysis, three items from brand experience 

scale, one item from brand love scale and one item from brand 

loyalty scale were removed from the confirmatory factor analysis 

due to the poor loading, and considering the impact of removal of 

the items on the composite reliability and the convergent validity 

as suggested by the scholars. All AVE values of the measurement 

model (0.5763 to 0.8719) as shown in the Table 1, were above the 

standard requirement for robust PLS model loadings. 

         The square root of each construct's AVE should be greater 

than the largest correlation of the construct with any other 

construct in the model, as per the Fornell-Larcker criterion. The 

findings showed that each construct's square root of AVE is 

considerably greater than the squared correlations between the 

other constructs as shown below in Table 1. 
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Table 1: Measurement Model Estimation 

 

 Cronbach’

s alpha 

Composite 

Reliability 

AVE 
AE ALY BLO BLY IE SE 

 AE 0.888 0.932 0.872 0.934 0 0 0 0 0 

ALY 0.890 0.924 0.710 0.496 0.842 0 0 0 0 

BLO 0.920 0.931 0.576 0.589 0.734 0.759 0 0 0 

BLY 0.861 0.890 0.669 0.432 0.689 0.726 0.818 0 0 

 IE 0.840 0.902 0.821 0.611 0.469 0.602 0.349 0.906 0 

 SE 0.849 0.886 0.796 0.567 0.554 0.626 0.572 0.483 0.892 

 

Note: AVE= Average Variance Extracted, BE= Brand Experience, BLO= Brand Love, BLY=Brand Loyalty, Diagonal items: √AVE. 

 

Evaluation of structural model and hypothesis testing 

         The researcher needs to examine the structural model for 

collinearity before progressing into the analysis. The collinearity 

of the independent variables were assessed by using IBM SPSS 

Statistics 21, and the results indicated that the three independent 

variables; sensory experience, affective experience, and 

intellectual experience are free from collinearity issues. The 

Variance Inflation Factor (VIF), of the predictor variables was 

below 5.0, and tolerance levels were above 0.2 for all the variables. 

The standard error that is obtained through bootstrapping 

determines whether a coefficient is significant or not. Therefore, 

the PLS iterative bootstrapping procedure was conducted by 

generating 5000 sub samples with 300 cases. The below Table 2 

exhibits outcomes of the PLS bootstrapping procedure in 

evaluating proposes structural model relationships. The outcomes 

of the bootstrapping procedure suggested that all path coefficients 

are significant at 0.01 levels. Accordingly, all the proposed 

hypotheses were confirmed in the research. 

 

Main effects  

         The hypothesis 1 (H1) proposed a positive relationship 

between sensory experience and brand love. H1 was supported 

with a significant path coefficient (β = 0.374, t = 7.546, p < 0.01) 

indicating a positive relationship. Similarly, the hypothesis 2 (H2) 

suggested a positive relationship between affective experience and 

brand love, was supported with significant path coefficients (β = 

0.179, t = 3.194, p< 0.01). The third hypothesis (H3) proposed 

was the positive relationship between the intellectual experience 

on brand love, this hypothesis was supported with significant path 

coefficients (β = 0.311, t = 6.380, p< 0.01). The sensory 

experience exerts its greatest impact among the other three 

dimensions of brand experience. This finding is consistent with 

the literature, where Huang (2017)and Ferreira et al. (2017)found 

that, among other dimensions, the sensory experience is the main 

driver of brand love. 

         The proposed connection between brand love and brand 

loyalty was presented by the hypothesis 4 and hypothesis 5. The 

positive relationship between brand love and behavioral loyalty 

(H4) was significant (β = 0.726, t = 24.559, p< 0.01) indicating a 

robust effect. Further the positive relationship between brand love 

and attitudinal loyalty was supported with significant path 

coefficients (β = 0.734, t =26.225, p< 0.01). The Table 2 below 

illustrates the standardized path coefficients (predictive relevance) 

and relevant t-statistic of relationships obtained through PLS 

bootstrapping performance.  

 

 

Table 2: Results of Proposed Model (using PLS-SEM) 

 

Hypothesi

s 
Variables 

Path 

Coefficients 
t-statistics Status 

H1 Sensory Experience- Brand Love (+)  0.374 7.546*** Supported 

H2 Affective Experience – Brand Love (+) 0.179 3.194*** Supported 

H3 Intellectual Experience – Brand love (+) 0.311 6.380*** Supported 

H4 Brand Love- Behavioral Loyalty (+) 0.726 24.559*** Supported 

H5 Brand Love- Attitudinal Loyalty (+) 0.734 26.225*** Supported 

Note: The significance levels are determined through bootstrapping analysis (Hair et al, 2013) *** = Significant at p<0.01 level 

 

         The structural equation model illustrated by the Figure 2 was 

assessed by coefficient of determination (R2) of endogenous latent 

variables. The research model explains 52 percent of variance of 

brand love (BLO), 52 percent of variance of behavioral loyalty 

(BLY) and 53 percent of attitudinal loyalty (ALY) as illustrated in 

the following figure. The brand experience, in total explains 

approximately 52.26 percent of brand love, and brand love 
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approximately explains 52.7 percent of behavioral loyalty and 

53.8 percent of attitudinal loyalty. 

 

 

 
 

Figure 2: Estimated Structural Equation Model 

 

          Note: PC= Path Coefficient or Predictive Relevance, t= t-

statistic, *** = Significant at p<0.01 level, R2= Coefficient of 

Determination, SE=Sensory Experience, AE=Affective 

Experience, IE= Intellectual Experience, BLO= Brand Love, 

BLY=Behavioral Loyalty, ALY=Attitudinal Loyalty.  

          Researchers should also examine the Q2 value of Stone-

Geisser in relation to assessing the magnitude of the R2 values as 

a criterion of predictive accuracy. The Q2 value is obtained by 

using the blindfolding procedure for an omission distance of 

7(D=7). As per the threshold points, all the Q2 values higher than 

zero ensured path models’ predictive relevance for respective 

endogenous constructs.  Model’s predictive relevance (Q2) for 

reflective endogenous variables namely brand love (Q2=0.3029), 

behavioral loyalty (Q2= 0.3503) and attitudinal loyalty (Q2= 

0.3797) were satisfactory indicating the path model's predictive 

relevance for the three constructs. 

 

Mediator analysis 

          The method suggested by Preacher and Hayes (2008) and 

Shrout and Bolger (2002)was followed when analyzing the 

mediating effect in PLS. 

          The bootstrap procedure in the PLS software (SmartPLS 

version 2) provide bootstrap results only for the direct effects. 

However, to calculate the indirect effects and for a more detailed 

analysis of mediation, bootstrapping results for all the 5000 sub 

samples were calculated with the help of Microsoft Excel. The 

standard deviation, which is equal to the standard error in 

bootstrapping (Chernick, González-Manteiga, Crujeiras, & 

Barrios, 2011) was computed for the results of the multiplication 

of the path values from brand experiences to brand love, and brand 

love to brand loyalty using the Microsoft Excel. 

          Using the calculated standard error, a pseudo t-test is 

calculated to test whether the indirect effect is statistically 

significant. The original value divided by the bootstrapping 

standard error provides the empirical t value of for the indirect 

effect. The Table 3 provides results of the analysis of the indirect 

effect. Accordingly brand love is identified as a compensatory 

partial mediation in brand experience and brand loyalty 

relationships.  

 

Table 3: Mediation analysis 

 

Path 

T-

Statistics 

(Indirect 

effects) 

T-

Statistics 

(Direct 

effects) 

Type of 

Mediation 

SE→BLO→BLY 6.833*** 7.985*** 

Complementary 

Partial 

Mediation 

SE→BLO→ALY 7.058*** 6.002*** 

Complementary 

Partial 

Mediation 

AE→BLO→BLY 3.150*** .883* 

Complementary 

Partial 

Mediation 
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AE→BLO→ALY 3.170*** 2.815*** 

Complementary 

Partial 

Mediation 

IE→BLO→BLY 6.438*** 0.4961 Full Mediation 

IE→BLO→ALY 6.259*** 6.002*** 

Complementary 

Partial 

Mediation 

 

Note: T= t-statistic, ***, * = Significant at p<0.01 level, 

Significant at p<0.10 level respectively, SE=Sensory Experience, 

AE=Affective Experience, IE= Intellectual Experience, BLO= 

Brand Love, BLY=Behavioral Loyalty, ALY=Attitudinal 

Loyalty. 

 

VI. DISCUSSION 

          As per the results, all three dimensions of brand experience 

have a positive influence brand love and sensory experience has 

the most impact. This finding is compatible with the 

literature.Ferreira et al. (2017) and Huang (2017)have also evident 

that the sensory experience is a main driver of brand love. Prior 

literature offers evidence that customers make purchasing choices 

based on the brand's perception which is created as a set of 

stimulations from the sensory receptors. Sensory brand experience 

appeals to these sensory receptors and seduces the consumer by 

using his / her senses to manipulate emotions towards the brand, 

which will evolve into brand love. 

          The second hypothesis of the research proposed a positive 

impact of affective experience on brand love. Thus, affective 

experience includes emotions that are experienced by a consumer 

upon using products of a particular brand. These emotions help in 

developing a deep, long-lasting, cherished emotional connection 

to the brand that goes beyond material satisfaction (Gobe, 2001). 

In correspondent with the findings of Ferreira et al. (2017), the 

study proposed a positive impact of intellectual experience on the 

brand love. The empirical finding endorsed this hypothesis 

strongly (β = 0.311, t = 6.380, p < 0.01). 

          As hypothesized, the brand love influenced positively to 

induce behavioral loyalty. And it is a significant driving force to 

provide loyal purchase behavior. Brand love, identified as a 

romantic short-term emotion, directly drives short-term behavioral 

loyalty, such as purchasing (Huang, 2017). Further, The 

significant path coefficient (β = 0.734, t =26.225, p < 0.01) 

supported the hypothesized relationship of the positive impact of 

brand love on attitudinal loyalty. 

          Through the results of the mediator analysis of PLS SEM, 

the hypothesized mediatory effect was verified indicating that 

brand love has complementary partial mediation, on the 

relationship between brand experience and brand loyalty. These 

outcomes are parallel with Huang (2017)’s findings, who observed 

the mediatory role of brand love in the mobile phone industry. 

          It can be stated as a summary of the results of this study that 

brand love acts as a partial mediator in the relationship among 

brand experience and brand loyalty. The brand experiences 

consumers receive through sensory, affective and intellectual 

experiences has a significant positive effect to create brand love 

among the customers. Among the three dimensions studied in this 

research, the sensory experience is confirmed to have the greatest 

impact to create brand love. The customer brand relationships 

formed as a result of brand experiences and brand love has a 

positive impact on crating brand loyalty in the customers. Brand 

loyalty which is studied under the two dimensions; attitudinal and 

behavioral loyalty is driven as a result of brand love in the 

customers. The brand love is confirmed as a main driver of 

attitudinal loyalty than the behavioral loyalty. 

 

Implications for Research 

          K. Keller (2013),suggested the model of brand resonance, 

proposing a rational and emotional path to brand resonance. This 

study followed the emotional route to brand resonance by 

identifying brand love as a route to achieve brand resonance. This 

research reflects this model by further illustrating the validity of 

the brand resonance model, especially in Sri Lanka's FMCG 

sector. 

          This study further validate the brand relationship quality 

model proposed by (Fournier, 1998), which is one of the most 

popular theories in customer brand relationships paradigm. . Brand 

love which is identified as a central component of brand 

relationship quality model act as a good predictor of both 

behavioral and attitudinal loyalty, by further validating brand 

relationship quality theory specifically in the FMCG sector. 

          This study provides a theoretical foundation for 

understanding the impact of brand experiences on brand love 

which is a still an under developed research area in the marketing 

literature (Huang, 2017). Hence this study confirms the prior 

research finding on this two constructs, theorizing that sensory, 

affective and intellectual experiences have positive impact in 

developing brand love among the customers. In addition, this 

research regarded brand love as a higher-order construct with 

multiple , complicated emotions and evaluated it using the higher-

order brand love scale created by Batra et al. (2012). The results 

of this study further validate that scale’s ability to measure brand 

love and provide a good emphasize to measure brand love in the 

FMCG sector. And further as suggested by Sarkar (2014) there is 

a lack of understanding about brand love in the Asian market. 

Hence, this study further provides good cross cultural validation 

of brand love concept, and extends the existing brand love theories 

proving its applicability in the Asian context, and more 

specifically in the FMCG sector. 

 

Implications for Practitioners 

          This research provide insights into how a company can 

focus on the experiential marketing perspectives to induce the 

consumers emotional side and achieving brand loyalty by 

appealing to the consumer emotions. If a company wants to 

encourage customers to behave loyal, the company should provide 

authentic and relevant arguments for the consumers to engage in 

such a relationship. If the company can provide valuable brand 

experiences, the consumers will develop brand love, and finally 

the companies will benefit from the customer loyalty derived as a 

result of value exchanges.  

          FMCG industry can mainly provide sensory experiences, 

which will delight the customers’ five senses and achieve 

behavioral and attitudinal loyalty, via brand love. This is more 

practical in the FMCG sector, because customers can be attracted 
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for the products by designing attractive packing, designs, shapes; 

eye catching colors and logos; incorporating unique and delightful 

tastes, smells etc.  

          Customers can experience a service or product directly 

through physical contact, or experience it indirectly through brand 

images and activities. Therefore, marketers of the FMCG industry, 

should consider developing brand experience not only via the 

product attributes, by also with every encounter customer meet the 

brand such as, promotional and advertising programs, 

endorsements, brand identity creating, etc. 

          FMCG brands should consider the induction of positive and 

strong feelings towards the brand as an important step in 

promoting customer satisfaction and customer loyalty. A FMCG 

brand that the consumer nourishes strong feelings, like love, will 

facilitate and enhance both attitudinal and behavioral loyalty. 

 

VII. LIMITATIONS AND FUTURE RESEARCH DIRECTIONS 

          This research should be considered with having several 

limitations which are worthwhile mentioning. In this study the 

behavioral experience dimension is not considered as a dimension 

of brand experience because the literature proves it has low impact 

on brand love (Ferreira et al., 2017). According to K. Keller (2013) 

there are two routes to achieve brand resonance; the emotional 

route and the rational route. This study analyzed the brand 

resonance by utilizing the emotional route. Hence future 

researchers can study the impact of the rational route on brand 

resonance as well. Also this study analyzed only the mediatory 

role of brand love in the relationship between brand experience 

and brand loyalty in the customer brand relationships. However 

the brand resonance model indicates other appropriate variables to 

be used as mediators, such as brand attachment, brand community, 

brand engagement, and product efficiency, so further researches 

could use these significant factors as mediators(Huang, 2017; K. 

Keller, 2013). Further the behavioral brand experience dimension 

was excluded from the study due to the prior research findings of 

that dimension’s irrelevance with brand love. Hence, future 

research can focus on developing better measures to capture that 

dimension more reliably. Finally, one of this study’s limitations is 

that the sample was limited only to one province in Sri Lanka 

(Western province) and only to one product category. Therefore, 

future researchers can take better efforts to survey sample 

segments other than this study and further examine this theoretical 

models’ applicability in other industries and sectors apart from the 

FMCG sector.  
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Appendix I 

Table A: Demographic Profile of the Respondents (n=300) 

 

Variable Group Frequency Percentage (%) 

Gender Male   116 38.7 

Female 184 61.3 

Age (Years) 16-20  19  6.3 

21-30  60  20.0 

31-40  105  35.0 

41-50  76  25.3 

51-60  31 10.3 

over 60  9  3.0 

Education Secondary  19 6.3 

Undergraduate  48 16.0 

Graduate  185 61.7 

Post graduate & above 48 16.0 

Occupation Student /non employee 33 11.0 

Public employee  47 15.7 

Private employee 156 52.0 

Self Employee  64 21.3 

Monthly income (Rs) Rs.20 000-Rs.39 999 31 10.3 

Rs.40 000-Rs.59 999  77 25.7 

Rs.60 000-Rs.79 999 126  42.0 

Above Rs.80 000  66  22.0 

 

 

 

Table B: KMO and Bartlett's Test of Sphericity (n=300) 

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9870
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 7, Issue 8, August 2017      492 

ISSN 2250-3153   

    www.ijsrp.org 

 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy.   0.942 

Approx. Chi-Square 6748.557 

Bartlett's Test of Sphericity df 496 

Sig. .000 

 

Table C: Measurement Model Estimation: Reliability and Convergent Validity 

 

Variable/ Item Standardized 

Loadings 

T- Statistics Composite 

Reliability 

AVE 

Sensory experience   0.886 0.796 

BE1-The taste/smell/sight/touch/sound 

of this brand makes a strong impression 

on my senses 

0.877 57.881***   

BE3- This brand appeals to my senses 0.907 75.108***   

Affective Experience   0.932 0.872 

BE5- I have strong emotions for this 

brand 
0.932 77.094***   

BE6- This brand is an emotional brand 0.936 87.145***   

Intellectual Experience   0.902 0.821 

BE7- I engage in a lot of thinking  when 

I encounter this  brand 
0.898 60.634***   

BE8- This brand makes me think 0.898 75.402***   

Brand Love   0.931 0.576 

BLO2-This brand does the exact thing I 

want to get done by this product 
0.640 24.569***   

BLO3-This brand contributes in doing 

something important and meaningful in 

my life 

0.796 35.083***   

BLO4- I frequently find myself 

thinking about this brand 
0.760 32.648***   

BLO5- I am willing to spend lot of 

money in buying complementary 

products for this brand 

0.720 21.248***   

BLO6- I feel myself desiring this brand 0.8129 33.732***   

BLO7- I have interacted with this brand 

in the past 
0.762 27.903***   

BLO8- I feel there is a natural “fit” 

between me and this brand 
0.805 42.313***   

BLO9- I am emotionally connected 

with this brand 
0.805 35.692***   

BLO12- I will feel sad if this brand goes 

out of existence in the market 
0.734 28.475***   

BLO13- My overall feelings and 

evaluations of this brand is positive 
0.640 16.707***   

Behavioral Loyalty   0.890 0.669 

BLY1- I will buy this brand the next 

time I shop for this product  
0.844 40.915***   

BLY2-I intend to keep purchasing this 

brand  
0.872 64.880***   

BLY3- If another brand is having a 

discount, I will not generally buy that 

brand instead of this brand 

0.798 33.353***   

BLY5- If this brand is not available in 

the store when I need it, I will buy it 

another time 

0.753 22.533***   

Attitudinal Loyalty   0.924 0.710 

BLY6- I am committed to this brand  0.807 32.482***   
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BLY7- I would be willing to pay a 

higher price for this brand over others  
0.793 35.189***   

BLY8- If someone makes a negative 

comment about this brand I would 

defend it  

0.860 51.005***   

BLY9- I usually tell friends how good 

this brand is 
0.883 67.628***   

BLY10- I would recommend this brand 

to someone who cannot decide which 

brand to buy in this product class  

0.866 

 
61.004***   

 

Note: Level of significance extracted from Bootstrapping Analysis *** Significant at 0.01 level. Key: AVE= Average Variance 

Extracted, BE= Brand Experience, BLO= Brand Love, BLY=Brand Loyalty 

 

Table D: Structural Model’s Predictive Relevance (Q2) 

 

 

Endogenous Variable  

 

SSO SSE Q2 

Brand Love 3000 2091.251             0.303 

Behavioral Loyalty 1200 779.612  0.350  

Attitudinal Loyalty 1500 930.387 0.380  

 

Note: The Predictive Relevance (Q2) is determined through blindfolding (Hair et al, 2013) 

 

Table 0.1: Indirect effect from Brand experiences to Brand loyalty through Brand Love 

 

Path T-Statistics (Indirect effect) Significance 

SE→BLO→BLY 6.833*** Significant 

SE→BLO→ALY 7.058*** Significant 

AE→BLO→BLY 3.150*** Significant 

AE→BLO→ALY 3.170*** Significant 

IE→BLO→BLY 6.438*** Significant 

IE→BLO→ALY 6.259*** Significant 

 

Note: T= t-statistic, *** = Significant at p<0.01 level, SE=Sensory Experience, AE=Affective Experience, IE= Intellectual Experience, 

BLO= Brand Love, BLY=Behavioral Loyalty, ALY=Attitudinal Loyalty. 
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Abstract- Well-known song in the Soviet Union with the 

following lyrics: "For ten girls there are just nine boys" was 

reflecting the situation of gender imbalance, which was observed 

in the country. Although current Russian statistics do not confirm 

the misbalanced sex ratio at the marriageable market, there is some 

evidence that this belief exists among Russians. According to 

Lafortune (2013) when the men are in short supply, women are 

investing more than men premaritally even when the returns are 

lower or the costs are higher for them.  So we hypothesize that the 

more women believe that there are few appropriate partners, the 

more they engage in pre-marital investments.  In this study, we 

aim to develop few gaps of previous research such as 

understanding how gender shortage stereotypes may influence the 

real relationship situation in the society and what are pre-marital 

investments for Russian women, including their investments in 

physical attractiveness. 

 

Index Terms- Russian man, sex ratio imbalance, pre-marital 

investments for women, physical attractiveness 

 

I. INTRODUCTION 

n a paper to follow, we are going to elaborate on the stereotype 

of man shortage in Russia and the aftermath of its existence, i.e. 

how much Russian women tend to engage in pre-marital 

investments due to holding this stereotype. The Second World 

War had significantly changed the sex structure of the Russian 

population: during it, there were 28 199 127 military people lost, 

mostly men (Polyakov et al., 2004).  This issue had influenced 

gender ratio in the country: according to the 1959 census (Andreev 

et al.,1993), there were indeed significantly fewer men than 

women of young marriageable age. However, the most recent poll 

(Rosstat, 2015) demonstrates that in contemporary Russia, the sex 

ratio is more balanced. Although current Russian statistics do not 

confirm the misbalanced sex ratio at the marriageable market 

before 35-40 years old, we found some evidence that Russians 

indeed hold the belief concerning man shortage. For example, 

survey poll by TeleFom (2014) investigated why people over 30 

years old stay single, revealing that 51% of respondents consider 

that women over 30 years old are not married due to external 

reasons connected to partners' quantitative or qualitative shortage, 

while for men the supposed reason was fear of responsibility and 

bounding (22%). 

In addition to it, we also discovered a gap in the existing 

research on the topic of gender imbalance. Many researchers focus 

on how real gender imbalance influences people's behavior, but 

there is little knowledge of how gender shortage stereotypes may 

affect the relationship situation in society. That is why we decided 

to aim our research toward the investigation of the influence of 

men shortage stereotype on the pre-marital investments, that 

women make to attract partners. 

 

II. Literatur Review 

A. Pre-marital investments in social exchange theory 

framework 

To understand women's mating behavior in the situation 

of imbalanced sex ratio, we can refer to several theoretical 

approaches from several social disciplines. Demographers focus 

on changes in the marriage rate, and it is structure, e.g., 

marriageable age of women and men (Udry et al,1971). Some of 

them assume that in case of men shortage women might start 

marrying men who are much older or younger than their age due 

to so-called "marriage squeeze"-  women prefer to marry earlier 

than men, as well as men, can marry much younger women. This 

definition was established considering the postwar baby boom 

period in America in 1944-1945 when about 21% of women found 

it difficult to find a husband (Akers, 1967). There also can be 

applied Demographic-opportunity theory which assumes that the 

opportunities to form a romantic relationship and to marry are 

determined by the availability of the opposite gender (South & 

Lloyd,1992). In theory, if there is a shortage of men, the transition 

to marriage will be delayed and sexual contacts will be less 

frequent. However the literature is not consistently providing the 

facts of mate availability influence on the age of first sexual 

contact, the child's born in the non-marital relationship and the 

strategies gender in shortage try to implement (Fossett & Kiecolt, 

1991) 

To understand the behavior of the gender in deficit, we 

will refer to the interdisciplinary Social Exchange theory. From 

economists' point of view, it focuses on costs and rewards ratio 

between people, from sociological and psychological aspects – it 

refers to disequilibria between gender in surplus and gender in 

short supply and implicit power distribution, this theory and its 

I 
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branches demonstrate possible ways of women behavior. Social 

exchange theory was introduced by George Homans (1958), he 

defined it as the exchange of material or immaterial activity which 

be beneficial or costly in a relationship starting from two people. 

Homans explained it on the example of pigeon which is receiving 

food or not receiving food from the experimenter. The behavior of 

the bird depends highly on the outcome, the pigeon can evaluate 

costs and gains - fatigue of pecking vs. receiving food. 

Homans created five propositions which formed a  basis 

for other theorists, developing on Social Exchange theory: (1) 

success proposition - the behavior which creates positive 

outcomes will be repeated; (2)  stimulus proposition – if the action 

was rewarded in the past it would be continued; (3) the value 

proposition – if behavior considered valuable it will occur; (4) 

deprivation-satiation – if the same reward occurs several times its 

value decreasing; (5) emotion preposition - higher rewards or 

lower than expected punishment will lead to individual continuity 

in ethical behavior. So in early development, social Exchange 

theory was aimed to define both economic and social outcomes. 

Emerson further developed Homans' ideas but started to focus 

more on power within the relationship, which can occur in 

exchange processes (Cook&Rice, 2013).  Emerson considered 

mutual dependence between the parties; nevertheless, they are 

groups or individuals; he assumed that power resides to the actor 

on whom others depend more than he/she depends on them. So the 

dependence of actor A upon actor B is proportional to A's 

motivational investments in B mediated goals and inversely 

proportional to the availability of those goals to A outside of the 

A-B relation (Emerson, 1962). In our case, the availability of those 

goals can be another romantic relationship, not with a B actor. 

Thus the power of B, according to Emerson (1962) will be the 

strength of the opposing stand of A, which can get over by B, but 

this power is not necessarily visible and is occurs only if there is a 

request from A, which is opposite to B plans. Emerson also 

describes the possible consequences of unbalanced relations by the 

example of the relationship of "unpopular puritanical" girl (A) 

with a young man (B). A highly values being in a romantic 

relationship but does not have many opportunities to be in them, 

B is dating other girls and sometimes invite A. When B realizes 

that he has power in this relationship, he asks A for sexual 

intimacy. In this case, B has the power advantage, and A can 

achieve one value only at the expense of another: either maintain 

puritanical values and consciously change the value of dating or 

stay with B but redefine her moral values. Even if A solves this 

painful demand in B benefits, she is still vulnerable to other 

requirements (Emerson, 1962). The concept of Emerson worked 

helps to sum up many features of this power to two: 

1. The power exists only in relationships and not the 

property of one actor: B in case of break up with A will 

not have this power anymore. 

2. The power is potential, B can realize that he has the 

power but not necessarily use it. 

 

Those women understanding that they have little to bargain, 

try to increase their chances to influence partner. For example, 

women, guessing that men value highly physical attractiveness, try 

to use as a "product of exchange" their beauty. To increase their 

"supply power," women can start investing in improving their 

appearance, increasing time investments in sport, or raising the 

amount of money spending in beauty salons. Thus 

conceptualization of power and defining it in social exchange 

theory by Emerson gave rise to further development of Dyadic and 

Structural power. 

B. Pre-marital investments in dyadic and structural power 

framework 

In contrast to the gender-neutral assumption of demographic 

theories, Guttentarg and Secord (1983) demonstrate differences in 

responses of different gender on sex imbalance. They start with 

defining what dyadic power - the power in the romantic women-

men relationship is. Dyadic power within relationships is 

determined by the level of a partner's dependency within a 

relationship: power that is shaped by market characteristics such 

as how dependent individuals are on their partners economically 

as well as the availability of attractive alternatives 

(Uecker&Regnerus, 2010). Consequently, the lack of attractive 

options, which gives Dyadic power, is often caused by a shortage 

of one gender in marriageable age (Uecker&Regnerus, 2010). 

Guttentag and Secord (1983) argue that there is also specific in 

which gender is in shortage and different consequences: when 

there are women prevalence the moral standards are changing to 

more permissive, men demonstrate lower levels of relationship 

commitment and treat women less favorable, there are high 

divorce rate and high percentage of men remarriage only, the 

number of female-headed families is increasing proportionally. 

When men are prevalent, women are highly valued, have more 

significant power in the relationship, and better opportunities to be 

remarried. 

Besides dyadic power, there is as well structural power, which 

is relatively independent on sex ratio but connects with dyadic 

power. According to Guttentag and Secord (1983), structural 

power is the control over political, economic, legal, and other 

critical social institutions and also power with which norms of 

social behavior can be shaped. Even in the option, when women 

hold dyadic power, the structural power is still most often at the 

men's side in the world (Guttentag&Secord, 1983). Authors argue 

that gender with more structural power can establish norms to 

maximize their rewards and benefits within relationships; this 

power helps them to create restrictive gender roles where women's 

freedom is limited. When men hold both structural and dyadic 

power, women have little with which to negotiate.  Women's 

economic dependence on men leads to "traditional" gender roles. 

When there is a shortage of women and structural power of men, 

women can still bargain, however, when there is a surplus of 

women, men hold both dyadic and structural power. In this case, 

they do not have to commit highly to relationships, the balance of 

investments brought in the relationship by the female partner, and 

the man is unequal; men will be discouraged from monogamy 

(Uecker&Regnerus, 2010). 

Because Russia is ranked 128 places out 145 on political 

equality, with differences it top-management positions number 

and salaries between women and men, we assume that the 

situation described above about men's structural power is also 

applied to Russia (Global Gender Gap Report, 2015).  Men have a 

monopoly on power, and it, in turn, gives men the authority to 

define what is valuable in women and marriage. Pedersen (1991), 

developing Guttentag and Secord's (1983) study, highlighted that 

these conditions also might lead to higher promiscuity among 

women as a strategy to attract a partner under unfavorable mate 
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circumstances. This can be one strategy; the topic of interest is 

what other strategies women can choose and what male norms 

they will follow in achieving success in matching. In 1987-1990 

Buss tried to investigate what was essential in romantic partner 

choice; he summarized seven studies and his study and found that 

the highest valued characteristics as kindness and intelligence are 

similar to both genders. However, other measures show sex 

differences according to the evolutionary concept. Women prefer 

men to whom resources are available, or they have the potential to 

reach them in the near future (such qualities as ambition, 

industriousness is valued), so these men will be able to feed their 

women and children. Men highly value women's attractiveness 

and beauty, which gives them an understanding of reproductive 

health. Those, considering men's structural power, the beauty 

standard can be imposed by men.  Logically, women who believe 

there is a shortage of suitable men will try to compete on the 

marital market and having some clues of what men need, will 

invest their time and money in enhancing their pre-marital chances 

(Pedersen, 1991).   

C. Components of pre-marital investments 

Investments model which was first developed by Rusbult 

(Rusbult, Agnew, Arriaga, 2011) from social exchange theory 

(Homans, 1961) and as interdependence theory (Kelley&Thibaut, 

1978) establish the connection between a positive effect or 

relationship satisfaction and commitment, efforts of each 

relationship participant and intent to maintain these relations. The 

formula of investment model can be described as following – the 

commitment to the relationship is more significant if: (1) 

satisfaction is higher (rewards-costs equal positive number); (2) 

suitable alternatives are lower; (3) investments in the relationship 

are more elevated. Rusbult here defines investments as tangible or 

intangible resources put in the relationship and could not be 

retrieved if the bonds are ended (Rusbult, 1983). Although the 

author focuses on investments in an existing relationship, further 

researchers develop the investment models, including pre-marital 

investments which suit the investment definition with the reserve 

that the resources are put in the potential relationship or 

transitional stage. According to Lafortune (2013) when men are in 

short supply, women are investing more than men premaritally 

even when the returns are lower or the costs are higher for them. 

In connection with this, he observed that investments in developed 

countries take place in education and financial stability. While in 

developing countries, pre-marital investments often look like 

dowries or a bride price. Pedersen (1991), developing the topic of 

imbalanced sex ratio, provided historical evidence of possible 

women investments based on American women in  1960 – 1970, 

when there was a lack of men at the median age of first marriage. 

Circumstances made women be less "choosy" because of 

competitive pressure, and there were observed certain events that 

might be connected with sex imbalance. 

1. Women became more economically independent - there was an 

increase in female education rate and women paid employment. 

On the one hand, it helped to be independent if women stay alone 

for long, and on the other hand, there can be seen parallel with 

groom-price or dowry Lancaster (1989), the woman enters 

marriage market financially stable and can be more attractive for 

partner since he does not need to provide her financially. 

2. Women became more sexually permissive - the period of sex 

imbalance overlap with "sexual revolution" time. However, this 

time can be part of the sexual liberalization process in society as a 

whole; it also might be affected by the low sex ratio. Some authors 

emphasize the fact that it was connected highly with female not 

male sexual behavior change (Ehenreich,  Hess & Jacobs, 1987) 

3. Women enhance their health and appearance - Pedersen 

(1991) underlines that at this time, dull good looking with 

cosmetically enhancers did not bring the desired effect of true 

health. In the 1960s there was another bum – fitness bum; women 

started to participate actively in fitness, aerobic sports, and even 

in the Boston Marathon. From the other point, such phenomena as 

anorexia and bulimia increased in 1970, reflecting women's 

pressure on looking attractive and, it was also proved by the 

number of articles with diets and weight loss techniques (Garner 

et al., 1980). 

We assume that in our time, significant investments will 

take place in terms of appearance and financial stability, but at the 

same time, we can not exclude other factors from Pedersen's 

(1991) female pre-marital investment conclusion. Hume & 

Montgomerie (2001) and Campbell (1995) observed changing 

male and female behavior in connection with sex ratio state. When 

men are the majority, women can afford themselves to be pickier 

in choosing a partner and can purport on men with higher 

socioeconomic status. Vice versa, when women are of a higher 

quantity in comparison with men, they feel that within-sex 

competition is stronger, and they should try to meet higher 

standards of men without presenting claims on high social status 

(Watkins et al., 2012).  As for the appearance, Watkins et al. 

(2012), in their research, "Cues to the sex ratio of the local 

population influence women's preferences for facial symmetry," 

demonstrated that cues to the sex ratio of the population could 

influence women preferences in mates appearance. Minority 

gender will show higher requirements for facial symmetry to the 

potential mates of majority, whereas this quality will also play a 

critical role within-sex competition for mates as a competitive 

advantage (Watkins et al., 2012). In our case, these clues which 

women have from different information sources can lead to a 

higher extent with which women take care of their physical 

attractiveness and invest in their attractiveness. 

The evidence of the increasing significance of 

appearance in the matching process also can be met in the research 

of Barber (2001) when he reflected on how shortage and increase 

of the level of facial hair of men associated. It was predicted and 

proved that in conditions when it is hard to obtain a spouse due to 

the fact of gender imbalance, men try to emphasize their sexually-

selected trait. Barber used the data on British beard fashion (1842-

1971), showing that mustaches and facial hair are more frequent 

when there is a prevalence of men of marriageable age. Regression 

analyses have shown that facial hair is worn to increase physical 

attractiveness and as a social status clue by men to improve their 

marital prospects (Barber, 2001). So the fashion trends can also be 

associated with the state of society at a specific time, earlier Barber 

(1998) also found the correlation that slender standard is related to 

weak marriage opportunities for women and trend for bodily 

curvaceousness is raised when women opportunities to get married 

are productive. 

We might hesitate that all this research can be applied to 

Russia, however, the results of the initiative Russian opinion poll 

(WCIOM-b, 2013) demonstrates a quite similar picture of what is 

essential for men and women. Russian men first of all value in 
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Russian women their attractiveness: 37% of males, in second place 

with 27% states kindness, mutual understanding, and tenderness, 

at third place with  18%  they report intellect, intelligence, 

education. While for women appearance takes the 9th place only 

(WCIOM-c, 2013), and the first one goes for reliability, which we 

can assume is that valuable because it is not that easy to find. We 

as well take into account that many other factors can influence 

these valued characters, but this information serves as clues to our 

suggestions. 

 

III. Method 

A. Participants 

Our sample consists of not married heterosexual women who 

are currently looking for a long-term relationship or have 

boyfriends but do not live together with them.  We will control 

cities, age, education, family status (single, in the relation), 

emotional state, the period will be restricted, we will have only 

women from 18 till 35 years old. This age range should not have 

any men shortage, according to Rosstat. We used a convenient 

sampling method, and the online survey will be placed in social 

networks such as Vkontakte, Odnoklassniki and Facebook in 

women communities about fashion, healthy lifestyle, women 

sport, diets, personality growth, romantic relationship, etc. and 

also in the cities of popular Russian magazines. 

Primarily, the sample consisted of 83 Russians, 5 (6.0 %) of 

them were males, and 71 (84.5 %) – were females. Participants 

ranged in their age from 18 to 38 years (M = 24.67, SD = 3.7). 

Concerning their marital status, 1 (1.2 %) of them was married, 13 

(15.5%) of them were living with a partner, 28 (33.3%) of them 

were in a relationship, but without living together with their 

partner and the rest 34 (40.5 %) were single. 63 (75.0 %) of them 

were interested in having a long term relationship, 8 (9.5%) were 

not interested, and 2 (2.4%) did not answer.  

Those participants for further analysis were taken into 

consideration only the responses were given by the respondents 

who were satisfying the requirements set for the study, i.e., 

females, not living with their partner or single and interested in 

having a long term relationship. After the sample was shaped 

according to the primary requirements, it consisted of 35 Russian 

females, aged between 18 and 38 (M= 24.67, SD= 3.7) and 

interested in finding a partner for a long-term relationship. 28 

(33.3%) of them were in a relationship but were not living with 

their partner, and 34 (40.5%) of them were single. 46 (54.8%) of 

them reported that they had had a negative love experience, 26 (31 

%) of them stated they had not had a negative love experience and 

1 (1.2%) reported others. From the participants who reported 

negative experience in their previous romantic relationships 1 

(1.2%) stated that her negative experience influences her attitude 

towards men very negatively, 9 (10.7%) said that their negative 

experience influences negatively their attitude towards men, 12 

(14.3%) of them stated that the impact is slightly negative, for 16 

(19%) of them it influences to some extent and for the rest 8 

(9.5%) it was not influential. 22.9% reported they were working, 

8.6% of them stated they were studying, and 25.7% said they were 

studying and working. According to participants' educational 

level, most of the participants had higher education: 18 people 

(21.4 %) had obtained a master degree, 16 people (19,0 %) – a 

bachelor degree, ten people (11.9%) had a specialized education 

in a particular sphere, one person (1.2 %) – college education, and 

1 person (1.2 %) had a Ph.D. The rest of the participants did not 

indicate their social status and educational level. According to the 

income range reported 7 participants (8.3 %) claimed that they 

have enough money to buy food, but they face difficulties buying 

clothes, 5 participants (6.%) that they have enough money to buy 

food and clothes, but they face problems buying essential 

appliances, 13 participants (15.5%) that they can purchase 

necessary tools, but they face difficulties purchasing a car, 21 

participants (25%) refused to answer. 3 Participants (3.6%) The 

rest of them did not respond. Regarding the town of living, 45 % 

of the participants lived in Moscow, 2% in Orehovo- Zuevo, 1% 

of the participants lived in each Saint Louis, Krasnogorsk, 

Protvino, MSK, Sergiev Posad and Volgograd. The rest did not 

indicate their place of residence. However, 18% of them were born 

in Moscow, 2% in each Novosibirsk, Volgograd, and Tashkent. 

22% of them were living in their apartment, 14% of them were 

renting an apartment, 17% of them were living in another type of 

housing (i.e., with parents, in a dormitory), and 43% did not 

indicate an answer. 

B. Design and Procedure 

After operationalization of the investments, the next stage is 

to conduct an online survey which has the following structure: 

1. Screening questions 

2. Participants perception of sex ratio in Russia 

3. Pre-marital investments measurement 

4. Marriage prospects optimism measurement 

5. Personal data collection 

After a study conducted, all the respondents who will ask will be 

debriefed, the ones who are interested will receive final results. 

The study was conducted online, and participants were 

recruited using a convenience sampling technique. Each 

participant received a link to the survey created using the 1KA 

survey platform. Respondents were briefly informed about the 

aims of the study, and the confidentiality policy was explained to 

them. Upon providing their consent to participate in the study, 

participants were presented with a task asking them to provide 

their opinion about the presence of discrepancies between the 

number of males and females in Russia ready to maintain a long- 

term relationship. After that, they were asked to describe their 

ideal partner and were provided with a list of characteristics that 

women need to comply with in order to attract a partner. Finally, 

women were presented with the same list of characteristics and 

were asked to indicate which of those characteristics they try to 

comply with in order to attract a possible partner. 

C. Measure 

For the current study, several scales were developed. To 

investigate the women investments in their appearance and 

attitudes connected with attracting partners, women's behavior 

was divided into five categories: actions to improve basic 

appearance, actions to improve additional characteristics 

connected with outward appearance, basic behavior to attract a 

partner, additional actions to attract a partner and actions 

connected with personal development. All scales were evaluated 

on a 5-point Likert-type scale, where 1 was "completely 

unnecessary", 2 – "unnecessary", 3 - "neither necessary, nor 

unnecessary", 4 – "necessary", 5 – "completely necessary".  In the 

first category (i.e., connected with basic female appearance) 

women were asked to evaluate what they need to do to develop 

their basic appearance to attract the ideal partner. Items in this 
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section included information about looking neatly, feminine, 

putting natural makeup, wearing suitable clothes. (α = .847). The 

second category included items based on engaging in actions 

related to additional features of female outlook, like visiting 

makeup and style specialists, beauty specialists, wearing sexual 

clothing, being slim, and sexy. Reliability of the scale (α = .89). 

The third category included items connected with the basic 

behavior women should engage in to attract partners (i.e., to be 

nice and friendly, caring, to look happy, not to criticize her partner, 

to give him the freedom and not to be easily assessable) (α = .92). 

The next scale included additional features of behavior like going 

to clubs and restaurants, and different events interesting for men 

to meet a partner, being bright to get attention, being manipulative 

(α = .72). The last scale concerned women's development and 

education (i.e., taking courses to increase their knowledge about 

men's psychology, being materially independent, being well 

educated, and being a professional in her job). The reliability of 

the scale was good (α = .87). 

Besides, women investments were assessed by measuring the 

monetary and time spending on care for appearance, body care, 

visiting places where they could meet their ideal partners, self- 

education and purchasing clothes on a 5-point Likert-type scale 

items, where 1 was "I do not spend at all", 2 – "I spend a little", 3 

- "I neither spend a lot nor little", 4 – "I spend quite a lot", 5 – "I 

spend a lot". 

The presence of men shortage stereotype among Russian 

women was assessed by five items illustrating the difference in the 

ratio between men and women in general in Russia, men and 

women ready for a serious relationship in Russia, in the place they 

live in, and among people of their age (α = .64). 

 

IV. Results 

 

A. Qualitative data 

The questionnaire included a qualitative part. Respondents 

were asked to describe their perfect man and afterward asked, 

which actions women have to take to attract this man. This 

question was used as a control one; we needed to check whether 

the partner portrait is influencing female pre-marital investments. 

This provided us with fruitful observations: 

 There was none, even though it was expected, the 

tendency for females to comply with qualities, they are 

expecting from a perfect man. For example, women who 

state "athletic" as their preferred quality for an ideal man, 

sometimes do and sometimes do not consider women to 

be obliged to be athletic themselves. They also 

sometimes do and sometimes do not engage in sports 

activities themselves, so there was no dependency found 

in this respect. This also applies to other qualities (e.g.," 

handsome", "polite", etc.) 

 However, women, who value moral and intellectual 

qualities in men (e.g. they describe their perfect man as a 

tender, responsible and intelligent person) also tend to 

engage less into investments in their appearance (e.g., 

they go less to manicure salons), i.e., when there are no 

expectations from man's presence, there are also none 

from woman's one.  

 It was also interesting that women with more detailed 

man descriptions often have more certain expectations 

from a female role (e.g., one-word report is accompanied 

with a 1-2 scores ("absolutely not necessary") questions 

where it is stated that woman should hold specific 

characteristics (e.g., be beautiful or athletic) and vice 

versa – many-word descriptions are accompanied with 

higher scores there). We can deduce that women who are 

more conscious about their ideal partner are also more 

conscious about the needed actions they have to do 

themselves. 

B. Quantitative data 

To test whether women who believe in men shortage in 

Russia invest more in themselves that women who do not think so, 

we decided to conduct a cluster analysis. As cluster analysis is an 

explorative analysis that tries to identify structures within the data 

and seeks to identify homogenous groups of participants, we 

decided to check if there were designated groups of respondents 

that were statistically significant and if the stereotype belief 

significantly discriminated between the groups. For this purpose, 

firstly, we conducted a hierarchical cluster analysis to identify the 

number of clusters present. In Figure 1 is presented the 

dendrogram of the hierarchical procedure results and shows 

graphically how the clusters are combined at each step of the 

procedure. Therefore, according to the results from the analysis 

two main groups of females were indicated. As can be seen on the 

graph, there are a visible gap between the horizontal (in this image 

vertical) axes. 

 

Figure 1. Tree graph of the hierarchical procedure results 

 
 

Further, we conducted a two-step cluster analysis to 

investigate cluster membership characteristics. The two clusters 

were found based on the five input features selected (i.e., the items 

measuring men shortage stereotype belief). The cluster quality 

chart indicated that the overall model quality is fair. As presented 

in Figure 2, 52.9% of the records were assigned to the first cluster 

and 47.1% - to the second one, where the ratio of sizes was 1.2. 

Moreover, group means suggested that the clusters are well 

separated. Women in cluster 1 were sharing the belief that the 

number of single men and women in their place of residence in 

Russia in general and at their age are equal. The second cluster 

consisted of women, who believed that there were less available 

men than women in their place of residence in Russia in general 

and at their age. According to the results obtained there were no 

significant differences in the women beliefs about the proportion 

of the single men and women suitable for a relationship and 

disproportions between males and females in general as the 

interval between the group means was not too large and the 

response distribution held similar general patterns (see Figure 2). 
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Figure 2. Cluster sizes and cluster mean scores 

 
 

Moreover, predictor importance showed graph showed that 

that the most significant predictor of cluster differentiation was the 

belief about the number of single men and women proportion in 

participants' place of residence followed by the same percentage 

in Russia in general. The rest of the items used to define the 

cluster, i.e., beliefs about the proportion of males and females 

among Russian population, about the percentage of females and 

males suitable for long- term relationship and males and females 

at the respondent's age, were also crucial for clustering, but to a 

lesser extent and their importance had similar levels. The results 

are presented in Figure 3. 

 

Figure 3. Predictor importance 

  
 
Besides, we wanted to investigate what are the females’ 

investments in their appearance in order to attract partners in each 

cluster. Therefore, we included the items measuring each type of 

investment (i.e. basic appearance, extensive appearance, basic 

behavior, extensive behavior, and personal development) in the 

analysis as evaluation fields. Examining separately each group of 

appearance indicators, we observed interesting patterns of 

responses. The results showed that the group of females who 

believed in men shortage reported their engagement in actions to 

improve their outward appearance and behavior, both basic and 

extensive, and personal development initiatives in the response 

range higher than the mean for each of the items. (see Figures 4, 

5, 6, 7 and 8). Moreover, they reported their time and money 

spending in similar patterns, as shown respectively in Figures 9 

and 10). Contrariwise, women who believed that females and 

males among Russian society hold equal proportion had more 

diverse response ranges. However, an interesting finding appeared 

to be the reported demonstration of a high educational level among 

women who believed that men are numerically less than women 

in Russia. The ratings of the item were around the mean score but 

less than one standard deviation above. 

 

Figure 4. Personal Development Cluster Comparison 

 
 

Figure 5. Basic Appearance Cluster Comparison 
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Figure 6. Extensive Appearance Cluster Comparison 

 
 

Figure 7. Basic Behaviour Cluster Comparison 

 

Figure 8. Extensive Behaviour Cluster Comparison 

 
 

Figure 9. Monetary investments Cluster Comparison 

 
 

Figure 10. Time investments Cluster Comparison 
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C. Summary 

We provided evidence of the existence of men shortage 

stereotype in Russia and discovered that this stereotype could be 

applied to the qualitative problem – the belief of lack of suitable 

men, not just any men. Unlike previous studies, we focused on 

studying how the belief of men shortage can influence women's 

behavior and develop theoretical grounding, which explained the 

probable women strategies. Our extensive analyses of possible 

premarital investments opened a broader perspective of the reports 

moving from taking into account just material part of finances. 

The novelty of our research as well is that the Russian marriage 

market was not studied broadly yet, and there is little information 

on the real influence of imbalanced sex ratio on Russian society in 

post-war time, however, in American psychological literature, it is 

mention as an example of imbalanced sex ratio. The results of the 

theoretical base have already provided conclusions that are similar 

to the effects of the Russian survey (WCIOM-b, 2013), that men 

in Russia also value women's attractiveness in the first place. 

Developing the list of premarital investments among Russian 

women has an essential impact on studying gender problems in 

Russia in particular and gender problems overall in the world. 

Measuring marriage prospects' optimism, we move closer to the 

issues of Russian women's mental health and mental disorders as 

bulimia and anorexia. Already now, practical value in this research 

can be in guidelines for psychologists and psychotherapist who 

work with women to be able to understand with what can be 

associated mania to be slimmer (which cause dangerous disease – 

anorexia), constant willingness to improve appearance even by 

radical methods such as plastic surgery or expensive cosmetic 

procedures which supply this industry with enormous amount of 

money. We also plan to publish the results of the study in public 

accessible open resources for non-scientists audiences to educate 

women about the current situation with men's availability in 

Russia and making them more conscious about pre-marital 

investments they do.  This study should find its development in 

such crucial questions as whether there is real shortage of suitable 

men in Russia, considering the fact of women education and career 

development; satisfaction and investments of marriage from 

women; existence of men shortage stereotype among men and 

understanding of whether they use their dyadic power and to what 

circumstances in marriage it can lead. 

 

V. CONCLUSION 

Many facts which were applied in this work reflect the problem 

from the demographic view, and in this case, we can’t be sure that 

the so-called “marriage squeeze” did not apply to our conclusion 

that female-biased sex ratio starts from 35 years old in Russia. This 

ratio reflects the proportion of males to females within a specified 

age range but does not take into account the prevailing trend for 

couples to be described by an older male and a younger female 

(Udry et al,1971) and the fact that in most cases marital prospects 

for women declines as they grow older (Blau, 1964). However, 

assuming that WCIOM surveys sample made from respondents 

starting with 18 years old, we believe that this stereotype exists 

even among very young people who should not feel any “marriage 

squeeze” yet. 

This was confirmed in our study, Results showed that the belief 

in the stereotype of men shortage exists currently in Russia. The 

belief was held by our sample of unmarried ladies who were 

currently not living with any partner and in search of an 

appropriate male to enter into a relationship with.  

There is also one fact that was taken into consideration; 

Sprecher (1986) found that females usually reported investing 

more than men in relationships and men overall consider their 

investments more positively. However, regarding the fact that we 

do not have a comparison with men and we compared women who 

believed stereotype with women who did not believe the 

stereotype, to make our results more objective. We compared 

these two groups of women and found that among these two 

groups, the women who thought the stereotype made more 

investments in themselves than women who did not have that 

belief. 

Considering our measurement of the belief in the stereotype’s 

influence on women’s premarital investments, we included in our 

survey items that measured the investments the women made in 

their primary and extended appearance, personal development, 

and basic and extended behavior. The results suggest that the 

women who believed in men shortage engaged in higher levels of 

investments in the items than the women who did not find in the 

shortage. This is consistent by extension with Emerson's (1972) 

theory that suggests that power resides with the actor on whom 

others depend. Therefore women who believe that appropriate 

men are in short supply will increase their “supply power” by 

increasing their investments in themselves ( physical beauty, 

personal behavior) to attract suitable men. This was the case with 

our respondents who believed in the shortage. They had higher 

investments compared to mean investments of the women who did 

not think the shortage stereotype.  

 In conclusion, the belief that there is a shortage in the supply 

of appropriate men among women exists currently in Russia. This 

belief encourages women to invest in themselves concerning their 

physical appearance, personal behavior as well as all other aspects 

they believe will increase their chances of making them attractive 

to an appropriate man, hence improving their chances of securing 

for themselves the fit man. 

One hindrance to the broad generalization of these results to the 

whole Russian population is the limited nature of our sample size. 

The sample size is small to warrant a generalization. Also, our 

sampling technique, convenience sampling, and snowballing have 

the possibility of biasing our sample. It is recommended for future 

studies to increase the sample size and use more robust sampling 

techniques. These approaches will increase the statistical power of 

results and also help with the generalizability of the study results.  

Furthermore, other studies may explore cross-cultural 

differences by sampling women from two or more cultures to 

ascertain whether the belief in this stereotype and its concomitant 

levels of premarital investments exists among women of other 

cultures.  
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     Abstract: The 1946 constitution of Nigeria was the first to regionalize political power in Nigeria, followed by the 1951and 1954 

constitutions; the later deepened the forms and shape of regional government in Nigeria. It was also the constitution that systematized 

the revenue system thus making derivative principle the cardinal revenue allocation format for the three regions. This economic 

principle spurred the colonial government to modify her agricultural policies as well as the regional governments of Nigeria at 

independence for a ‘sustainable and reliable economy.’ The Eastern regional government under Dr. M.I. Okpara inspired by the 

Israeli Moshavim Farm Settlement Scheme, pioneered the establishment of farm settlements in Abak, Erei, Boki, Igbariam, Ohaji, 

Ulonna and Uzo-Uwani areas of the region. These farm settlements were to stem rural-urban migrations, generate revenue, curb social 

vices and create employment opportunities. Sadly, the huge expectations its establishment raised were dashed following the 

horrendous Nigeria-Biafra Civil War and official neglect after the war as a result of the oil bloom of the 1970s and the systematic and 

total reliance on oil by successive governments. There appears to be lack of enthusiasm among scholars’, leaders and governments in 

the Region to push for the revival of the Farm Settlements across the Region and the rest of Nigeria. Ironically, scholars have 

neglected this area of scholarship over time thus making extant literature scarce.  This work hopes to fill this obvious gap in historical 

knowledge by reappraising the achievements and challenges of Igbariam Farm Settlement between 1961-1979. Using archival sources 

for the interpretation of the study area, newspapers, journals, personal diaries and other extant secondary sources, the research 

suggests a reappraisal of Igbariam Farm Settlement Scheme in the defunct Eastern Nigeria. In this regard, qualitative and quantitative 

methodology will be used in the course of the interpretation of results. The theory of individual/opportunity nexus and population 

theory will be employed to ascertain which of the two will be dominant in the study as regards to the present economic situation in the 

country. 

    Keywords: Igbariam, Agriculture, Economy, Eastern Nigeria and Farm Settlement. 

Introduction 

The Nigeria-Biafra war (1967-1970) was fought, won and lost. However, the echoes still resound around and continued to 

generate various perceptions and energies of discourse that further interrogates the essence of war from the ambience of history and 

socio-political and economic assessment. More than fifty years after the civil war, pockets of news about the war had risen and sank 

deep into the memories of children born five decades after the war. The devastating nature of the war had cut up the society with 

emergence of freedom fighters and “policemen” of each region consciously securing their community and seeking for social justice 

after the war. To some of these groups, the perpetrators of the war had been applauded overtime and the defeated society suffers in 

penury with little or no regard for rehabilitations after the war. One wonders why this war had had a lasting impact on society as a 
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whole and why its causes have not been addressed. This is particularly true of women and young girls that was sexually harrassed 

during the war, displacement of individuals, starvation and looting of homes and farmlands in this affected society. In Igbo society 

with special regards to the present Southeastern Nigeria the various marketplaces, houses and churches were pillaged and 

demolished.1 The society lost their loved ones, children lost parents, wives lost their husbands and other relations. Those who perished 

in the war were breadwinners and their off springs endured excruciating hardship thereafter. Both public and private buildings are 

reduced to rubble in the course of the Nigeria-Biafra war.2 To destroy these constructions was easy for the Nigerian armies but to 

rebuild seemed to be difficult as the entire Igbo society faced humiliation and rejection from the federal government since 1970. The 

drastic effects of wars in a society shook the survivors both physical and psychological as well “had deleterious effect on the 

environment and civil population.”3 

 Before the civil war, the Igbo society had attained a great level in different sections of life. These sectors of development 

include education, infrastructures, agriculture politically advanced. The 30 months Nigerian-Biafran civil war interpreted the ongoing 

advancement of these sectors that by the end of the civil war in January 1970, the entire Igbo society had been destroyed and brought 

into desolation. Obi-Ani noted that at the end of the civil war in January 1970, most of the achievements had been shattered in the 

war.4 

To further strengthen the effect of the civil war, Obi-Ani further noted that: 

The war had uprooted much of the economic infrastructures of Igboland, claimed the 

lives of the cream of the society and disabled many. Confusion, a feeling of insecurity 

and despair prevailed among the Igbo. All the Igboland was studded with innumerable 

road blocks mounted by the victorious Nigeria Army.5  

 

The Igbo society was challenged with harsh conditions after the war. Igbo farmers, small traders, artisans and clerks worked 

all hours of the day and half the night, building up a sort of life again.6 The war was devastating that the entire place after the war was 

like a grave yard smelling dead human flesh with smokes over the community for a period of months.7 Noting the war crime in 

Igboland, Obi-Ani documented that: 

In a war situation, it is usually easy to destroy than to rebuild. Even reconstruction can 

never bring back what had been damaged. Many magnificent edifices are lost 

forever…The ravages of the war lingered on for years in various hues and guises such as 

social stigma, economic pauperization of the people, breakdown of communal cohesion, 

in political limbo and women liberation and other issues.8  

The Nigeria civil war to Korieh had the most important long-term effect on agriculture among the Igbo. To him: 

The civil war ruined the Eastern Regional government agricultural programs and 

destroyed the optimism of the early 1960s. With the outbreak of the Nigerian civil war in 

1967; palm oil exports, the major cash crop for the Igbo, declined to 16,000 tons, 

compared with 165,000 tons in 1961. Palm kernel export, a major source of income for 

women, also declined to 162,000 tons in 1967 as against 411,000 tons in 1961.9 

Virtually all the farm lands in Igboland were destroyed during the civil war period. Farm settlements, the economic reservoir 

of the Eastern Nigeria was looted and destroyed by the Nigerian soldiers who saw the farm settlement areas as the food basket of the 

region and as well achieve the victimization food policy of ‘Gowon -Awolowo.’ The war left the ordinary farmers traumatized that on 

return to the farm settlement areas, many broke into tears and suffered heart attacks following the bombed farm crops and farm 
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implements.10 The Igbariam farm settlement witnessed the ‘highest destruction of crops, stealing of farm implements and storage 

produce.’11 

The end of the civil war in 1970 and the victory of Nigerian government over the Biafrans (Igbo) stretched the ‘merciful’ 

hands of reconstructing the dilapidated structures, rehabilitating the agricultural and other economic affected sectors which was 

levelled as a result of bombs and shelling and to further strengthen the country’s unity through reintegrating the seceding Biafrans 

back to Nigeria as ‘one country.’ The government of Gowon through his public ‘no victory no vanquish’ started applying the his 

widely 3Rs (Reconstruction, Reconciliation and Rehabilitation). This policy became a charade to deceive the international 

community, the frenzy for survival by hook or crook emerged among the Igbo.12 The need to halt the deteriorating social and 

economic conditions in Igboland became the so-called main desire of Gowon administration. In articulating Gowon’s reconstruction 

policy, Obi-Ani documented Gowon’s broadcast to the nation on January 15, 1970: 

There is an urgent task to be done. The Federal Government has mounted a massive 

relief operation to alleviate the suffering of the people in the newly liberated areas. We 

are mobilizing adequate resources from the Federal government to provide food, shelter 

and medicines for the affected population. Rehabilitation and reconstruction will follow 

simultaneously to restore electricity, water, transport, and communications. We must as a 

matter of urgency, resettle farms and reopen factories to ensure that normal economic life 

is resumed by everyone as soon as possible.13 

Nevertheless, how General Gowon revived the farm settlements through the Federal government economic mission support 

to the East Central States on agricultural programmes and the new agricultural programmes between 1970 - 1979 are the thrust of this 

paper.   

Federal Government Economic Mission 

All the agricultural sector was abandoned during the Nigerian-Biafran civil war. Particularly the nascent plantations and farm 

settlements in all the defunct Eastern Nigeria was jettisoned. The government services on the farm settlements and plantations which 

had just been cleared for cultivation, or even at their early stages of crop maturation, became deserted as they were susceptible to air 

raids and strategically attacked by the Nigerian troops.14 Thus, after the civil war, the Gowon administration proclaimed ‘no victor no 

vanquish” saga in order to attract the attention of the international community of peace making in Nigeria. This pronouncement would 

integrate the ravaged Igbo community as well as other affected areas in Nigeria back to one statehood. In reconstructing Nigeria, the 

Gowon administration also took into consideration re-integration and rehabilitation of affected social and economic sectors. In the 

defunct Eastern Nigeria, the Federal government of Nigeria appointed Mr. Ukpabi Asika as an administrator of East Central State. He 

would supervise the reconstruction of the different sectors affected by the war. This “Reconstruction” after the thirty months civil war 

according to Obi-Ani could be viewed from two contrasting perspectives – positive and negative. To him, in the positive perspective, 

reconstruction is seen as an attempt to integrate the Igbo people into the Nigerian family after their unsuccessful attempt at statehood. 

From the negative angle, reconstruction can be construed to mean a systematic attempt by the victorious Federal Government to 

weaken the position of the Igbo in Nigeria so that it would be very difficult, if not impossible for them to become “troublesome” in 

the future.15 The 3Rs of Gowon would be used to justify this assertion in the federal government agricultural mission support on the 

Eastern Nigeria after the civil war.    

As indicated earlier in the preceding chapters, the economy of the Igbo people was advanced before the war. Agriculture, one 

of the economic outputs of the society was ruined after the civil war. The war had forced out many farmers from their farms. Many of 
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these farmers abandoned their crops in the farms as they fled from the theatres of the war.16 Battered were her industries and 

economic infrastructures in both public and private sectors17; the entire farm storage, crops and farm implements in each Igbo society 

was demolished, destroyed and burnt down by the Nigerian armies. To rehabilitate these economic sectors especially the agricultural 

sector which the farm settlement is a part became a daunting task for the Federal government, State government and peasant 

farmers.18 

The East Central State under Mr. Ukapbi Asika opined laudable objectives for reviving the agricultural sector as well as 

reconstructing the demolished agricultural farmlands. In regards to the farm settlements, the government of East Central State had 

before the outbreak of the Nigeria-Biafra civil war tagged the farm settlement as a capital-intensive project and not labour intensive. 

Concurring with the general perspective of the farm settlement before the war, Dr. Wariboko West, an agricultural economist, had 

claimed in 1965, that his studies of the Uzo-Uwani farm settlement had revealed “a colossal waste of public funds in a venture that 

had completely failed.” He added that the settlement had been able to produce only a few bags of oranges and a couple of dozens of 

eggs “for distribution to permanent secretaries and ministers.”19 None of these bodies both in federal and state government 

investigated the challenges facing the farm settlement as against their sister Israeli Moshav. Consequently, at the end of the civil war, 

the scheme was abrogated by an Executive Council conclusion No. (72) of April 20, 1972.20  

In abrogating the farm settlement and for a quick rehabilitation of the agricultural system in East Central State, the 

committee set up by the administrator suggested that the farm settlements should be converted to community and small holders’ 

scheme. Each of the farm settlement which had earlier belonged to each community before their contract with the state government 

would have to be reverted. Farmers that wish to be part of this programme would reapply for recruitment in the host communities’ 

farmlands. Selection of these farmers were based on the selection criteria.    
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Criteria for Selection of Farm Settlers – Intelligent Report, Farm Settlement (Author, 2019) 

 

  From the memo above, the initial settlers were recognized by the committee in the so-called reconstruction programme of 

Gowon’s administration. The committee had suggested they go back to their home town and start a new life. In settling, the initial 

settlers in the farm settlements, the committee further suggested that: 
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The pre-requisite for any of these options is Government’s legal abrogation of original 

farm settlement agreements, re-acquisition of the entire 2,733 ha. And paying off all 

genuine settler/caretaker claimants’ equitable compensation to erase the current messy 

situation and embark on a fresh start.21 

Another committee suggested that the original settlers in each farm settlement should be offered two option regarding the 

rehabilitation of the farm settlements into community farms. They argued that some of the settlers after the civil war moved into 

another trade rather than farming. To them, the settlers were to be offered the option of: 

a. Returning to farming and being allowed to return their holding 

Or 

b. Continuing with their new non-farming trades and being evicted from the farm; 

no compensation are contemplated as the settlers having changed to non-farming trades, 

may be regarded as having broken their contract; however, as Government’s decision to 

abrogate the scheme may have helped in influencing the change, the settlers should not 

be required to refund the ₦5,000.00 (£2,500.00) development loan paid to them between 

1962 and 1963.22 

In conclusion, these measures to the committee if applied would go a long way in reviving the economy of the Igbo community.  

The Igbariam farm settlement in this regard was the only farm settlement that was not selected for conversion into 

community farms or small holders’ farms neither was the settlers called for compensation. It was with this regard that among the farm 

settlements in Eastern Nigeria only the Igbariam farm settlement was situated outside the community. In a draft Exco memo on farm 

settlement versus community farms, Nwafor the Permanent Secretary, Ministry of Health described that:  

In respect of the fate of Igbariam Farm Settlement which the Memorandum recommends 

for community farms, it is doubtful whether this will be practicable for the reason that 

the farm settlement is not very close to the Igbariam community to be used in the way 

and manner anticipated in the Memorandum.23  

It further documented that: 

… Igbariam Farm Settlement should be reserved as a Government Farm and be 

apportioned to the College of Agriculture and the remainder converted into small holders 

scheme as is practiced in Uzo-Uwani Farm Settlement … Reallocating the farm 

settlement to Igbariam Community will be retrogressive because the land was acquired 

from Igbariam people by Government under a contract agreement involving payment of 

compensation to the people which might have been completed by now.24 

How good this objective sounds yet the policy was suspended in limbo and never was recalled. 

Another laudable objective of the administration in reviving the farm settlement was setting up of agricultural institutes. In 

Igbariam farm settlement, the federal and state government established College of Agriculture, the Root Crops Research Institute and 

the Cereal Research Institute. These institute to the committee was as a result of lack of maintenance and exploitation of oil palm and 

citrus plantations during the farm settlement period. The committee examined the failure of Igbariam farm settlement as a result of 

poor managerial output and peasants’ lackadaisical attitude towards the project. They argued that many settlers saw the farm 

settlement as an assistance to government and not as hobby. Many regarded the farm settlement as a civil servant service of thirty-five 

years. On the other hand, the farmers in Igbariam saw these institutes as intruders to their sweat and not for reconstruction. These 

settlers fought with these personnel in Igbariam averring that the “intruders dictated what will happen in the nucleus rather than 

rehabilitating the affected areas in the farm.”25 C.U. Osaekwe further noted that: 
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These institutes were good at first but their subsequent actions to the settlers threw the 

settlement into disarray… they never came to the farm settlement for proper management 

but for exploitation of our seasoned sufferings before the civil war… we have no other 

option than to fight them back.26 

To further capture the reason for the settlers’ revolt against these institutes in Igbariam farm settlement, Okoye noted that: 

…after the war, the government effort to revive the settlement was futile; the settlers 

were disregarded as the government never asked of their well-being and rehabilitation of 

the nucleus… the institutes that came around 1972 was a threat to the settlement.27 

The awareness for the reduction of mass unemployment, starvation and food scarcity through agricultural 1970 rehabilitation 

policy ushered in the four-year federal government Development Plan (1970-1974) in Nigeria. The four-year Development Plan 

would enable the farmers with loans, new farm implements and distribution of seedlings to all the affected areas during the civil war 

period. Thus, Obi-Ani asserting the features for the Development Plan after the war opined that: 

The East Central State Government also planned to intensify agricultural production of 

supervised agricultural credit loan scheme, fertilizer promotion programme, veterinary 

field services, seed distribution and multiplication scheme, tractor-hiring unit, extension 

services, animal feed production and distribution and tree crops development scheme.28 

Asika’s committee on the four-year Development and Reconstruction Plan, 1970-1974 reported that the plan if implemented 

will boost the economy of Nigeria and revive the civil war affected areas. They reported that: 

The project (Development Plan) has two aspects, namely: Intensive Food Crops 

Production Scheme and Seed Multiplication Scheme… The intensive food crops 

production scheme would include these objectives: 

a. To organize farmers effectively to produce certain staple food crops on a large 

scale for feeding the teeming population of the East Central State. 

b. To intensify Government Assistance, including the provision of necessary 

incentives to farmers as a means of bringing about the development of larger sized food 

crops farms. 

c. To help in resuscitating the agricultural economy of the state which was badly 

devastated by the Nigeria civil war. 

d. To provide opportunities for gainful employment for the rural population and 

thus reduce the present influx to the towns and the unemployment problems. 

e. To help bring about the much desired change from subsistence to commercial 

farming, provide opportunities for organized marketing of surplus food products…29 

Furthermore, the Seed Multiplication Scheme, its objectives include: 

a. To acquire improved and high yielding breeder seeds for good quality from 

Research Institutions. 

b. To multiply these improved planting materials for distribution to farmers to 

support the intensive Food Crop Production Scheme. 

c. To select dependable farmers and cooperative producer association and train 

them as Approved Seed Growers 

d. To train staff of the ministry to grow and handle pure seeds in Government 

controlled seed plots and also to supervise, inspect and certify seed plots of approved 

growers.  

e. To cooperate with research institutions in carrying out necessary field 

observations on the seed released for multiplication.30 
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The aim of the government was to solve the problem of food scarcity as noted above, but this plan had appeared to be fruitless 

because the federal and state government could not match their policies with actions. The agricultural credit loans of £200,00031 

annually and ₦10 million32 free were observed to be in paper and media receiving applauds from the international community. The 

allocations for these loans was unequally distributed to the so-called affected areas of civil war. The Igbo society was observed to 

have received less percentage of the loans than the northern Nigeria where the civil war was not experienced as shown below. The 

loan was not released until the details of food production project of each state has been submitted to the Federal Ministry of 

Agriculture and National Resources.33 
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From the attachment, it would be observed that even as the Eastern Nigeria was devastated and destroyed during the civil war, the 

reconciliation and reconstruction formula could divide the loan based on “population and land mass.” The South-East, East Central 

and Rivers in the defunct Eastern Nigeria received little than the other regions. The food production details sent by the East Central 

government to the federal ministry of Nigeria as requested by the administration did not receive response till date as shown in the 

minutes below.   

This agricultural loan and government grant to agriculture did not get to Igbariam farm settlement. Most of the settlers denied the 

involvement of government into the nucleus after the war let alone rehabilitating the area with credit loan. To Achumi, 

We only heard about the government grant in Gowon’s 3Rs policy… none came to the 

farm settlement till date. Whatever we heard about the grant was with the ministry till 

date.34 

Treading in the same line, A. Oraukwu noted that: 

The post-war agricultural grant was in television, radio and newspapers. The settlers did 

not partake in the so-called agricultural grant. We wrote over 200 letters for the grant to 

come to the farm settlement but none of these letters were responded to. The grant was a 

ghost in human flesh.35 

In contrast with some of the observations of settlers in Igbariam, Okafor the Chairman Village 3 in Igbariam farm settlement asserted 

that: 

During the development plan policy in Nigeria, the MANR brought £500 to the 

settlement in 1972. The £500 was alleged to be shared to all the settlers in Igbariam 

strictly for the cultivation of yams. This £500 was to be returned after two years. Till 

date, they never came for the returns.36 

From the both contrasting analyses above, though Okafor opined that the settlement receive £500 against the majority of other settlers 

that contradicts this grant; one could wonder how £500 pounds would be shared among 480 settlers in the four villages. If truly, the 

chairman received £500 and it would be used to assist the farmers in the Igbariam farm settlement, why were the settlers forced to 

cultivate only yams which was against citrus plants and oil palm that the ecological variation was known for before the civil war. As 

Njoku rightly said “whether the farm settlers received the £500 or not, the reconstruction grant never got to any settlers… it was all in 

air and was shared by the federal and state ministers.”37 

There is no doubt that there was no attempt to reconstruct the defunct Eastern Nigeria economy after the civil war. The 3Rs 

was a sham on Igbo socio-economic organization as every citizen received £20 irrespective of any amount submitted to federal 

government treasury. The rehabilitation and reconstruction scheme of Gowon was in paper and hailed by the international community 

with little attention to his home country. To him Nigeria’s problem is not money but how to spend it.38 These were squarely to bring 

down the aged agricultural and economic system of the Igbo society. The government saw agriculture as a waste of resources having 

been moved with the rise of oil boom and its output. Not much happened to the farm settlements in terms of care.  M.I. Okpara’s 

‘baby’ was bound to suffer devastating government neglect39 as it was tagged “a total waste of government fund’ for petro dollars. 

The fortunes of agriculture have continued to dwindle in Igboland and indeed in other parts of the country. The ordinary Igbo man, 

even the settlers whose livelihood depended on what they can produce in their farms have continued to exert themselves towards 

increased few productions in Igboland;40 others migrate to major cities in search of oil wells and ‘national cake’ which have recently 

led to challenges such as inadequate housing, hospital and traffic in urban areas in Nigeria. By 1976, most of all the farm settlement 
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schemes had completely been devastated41; each government till date has pronounced one agricultural programme or the other in other 

to revive the economy. Yet the system is still underdeveloped and the nation still suffers food insecurity and heavy importation of 

finished food items from both African and European countries.  

 Post-Civil War Agricultural Policies: A Survey 

The oil boom of 1970s shifted the attention of the Federal and State government from agricultural sector to oil sector. 

However, the post-civil reconstruction and oil boom only promoted agricultural programmes from different successive governments. 

The sub-theme will focus on the agricultural programmes and policies in Nigeria between 1970-1979 and how it has affected the 

Eastern Nigeria having abrogated the farm settlement schemes.  

The National Accelerated Food Production Programme (NAFPP) 

National Accelerated Food Production Programme (NAFPP)was an agricultural program initiated by the government of 

Yakubu Gowon. The focus of the programme was to train farmers with good technical farm implements which would boost the 

production of targeted specific crops namely cassava, maize, rice, sorghum, millet and wheat. This training could be done through 

three distinctive components; research, extension services and agro-service. The research component was aimed at producing mini-

kits for use by farmers. Through extension services, the products of research were to be made available to farmers. The agro-service 

segment of the program aimed at making agricultural inputs available to farmers timely and adequately and at providing outlets for 

marketing their produce.42 The programme will further distribute farm crops to different parts of the country in order to solve the 

problem of good farm technical implements, food scarcity and inadequate farmers production in Nigeria. To Njoku, the main of the 

programme was to vastly ‘raise farmers’ productivity and living standard via an innovative combination of research and technological 

improvement, extension and agro-service delivery.43 

As laudable this objective was in tackling the food challenge in Nigeria, yet the programme was more of a paper tiger than it 

was seen in the society. in 1977-1978, for instance, only 37% of the budget allocation of ₦18.7 million was released, and in 1979 – 

1980, only 48.9% of ₦28 million allocated was released.44 Other lapses identified by Iwuchukwu and Igbokwe on the programme 

was: 

a. Farmers who could not form co-operative were likely to be left out in the 

programme since the programme relied on disbursement of credits and farm inputs 

through co-operative societies. 

b. Demonstration trials were done on some selected farmers’ plots by the research and 

extension personnel which did not give a true/good representation of the outcome of the 

technology or programme.45 

 

The Agricultural Development Programme (ADPs) 

ADPs was established in 1974 in Funtna, Gusau and Gombe but between 1975 and 1989 it had spread to all the nineteen 

states in Nigeria. The objective of the programme is to increase food crop production through the small-scale farmers in all parts of 

the country. Through the small-scale farmers, the scheme would approach agriculture and rural development through “collaborative 

efforts and tripartite arrangement of the Federal Government, State Government and World Bank.”46 It would as well raise the 

productivity, the income and living standard of the small-scale farmers through a package of measures which included the provision 

of improved seeds, fertilizers, pesticides, credit facilities on easy terms and infrastructural facilities such as access roads, water supply 

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9872
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 2, February 2020              515 

ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9872    www.ijsrp.org 

and health care.47 Through the programme, the government would assist the small-scale farmers with loans and credits grants from the 

world bank and inform the government on the necessary items, implements and seedling necessarily for food advancement in the 

country.  

Though the ADPs had a wider view of incorporating the small-scale farmers in the country to benefit from the scheme but 

the programme have had its critics as majority of these small-scale farmers rarely benefitted from the loans. The programme excluded 

the poor from access to productive resources and redistributed the assets and incomes to the rich.48 

Treading in the same line, Njoku further observed that: 

…the programs have proved too hugely expensive for the returns. By 1981, for instance, 

the first three projects had gulped ₦90.2 million at an average expenditure of ₦678 on a 

farmer.49 

The scheme neglected the farmers in the rural areas as it was preoccupied with the bourgeoises and rich government beneficiaries 

such as retired army general that saw the loan attractive and agriculture “an occupation for the rich.” The scheme would be 

summarized with the expression of “local involvement is at the level of receiving and obeying orders from the expatriates.50 

River Basin Development Projects (RBDP) 

The programme was stablished under the Decree 25 of 1976 military edicts to promote agricultural products and economic 

potentials of states within the riverline areas in Nigeria. during this period, eleven RBDAs were created with government mandate of 

building huge dams, massive irrigation infrastructure, the use of land cleansing equipment, and application of modern agricultural 

inputs, including fertilizers, herbicides and insecticides.51 This programme was essentially promulgated to assist irrigation in the 

northern Nigeria that had faced low rainfall and arid ecological variations. Through these agricultural projects in these areas, the 

government created few economic advanced projects such as dan projects, massive vegetables production and feeder roads.  

As good as the programme sounds, it also faced challenges such as huge cost of constructing dams and poor growth of food 

crops from these areas. Substantial public funds were wasted to streamline sizes and functions of RBDPs through the disposal of their 

non-water assets.52  

Operation Feed Nation (OFN) 

This programme was established on 21st May, 1976 under the administration of General Olusegun Obasanjo. The programme 

similar to other programme was to tackle the high food insecurity, food prices and curb rural-urban migration in Nigeria. The 

Operation Feed Nation was initiated the improved food shortages that had taken ride of the nation.53 The programme would employ 

the services all the citizens of the country irrespective of the profession. The slogan was “any profession, farm.”54 

Through the program, the Nigerian military government also promised to make farm inputs such as fertilizers and simple 

equipment such as hoes, machetes and cutlasses available at highly subsidized prices to farmers.55 Under the programme every 

available piece of land in urban, sub-urban and rural areas was meant to be planted.56 It was a “wild life dream” for the military 

government to tackle the food crisis of the nation through involving all citizens of the country regardless of one’s experience in 

farming.  
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Though the programme was massively expected to alleviate the society from food scourge with its objectives petered off 

before it even attained its noon. The loan, agricultural items and equipment meant to assist the peasant, farmers and ordinary people in 

rural areas were pocketed by the government officials. The citizens only saw the government assistance on television and radio.57 

Operation Feed Nation was an ‘invisible programme, it was only seen in daily newspapers and national news.’58 The claimed “direct 

benefit to the farmer” that government chanted in praise of the program remained, to all intents and purpose mere populist 

sloganeering.59 Okoye, a settler in Igbariam analyzing the OFN as its affects the settlement concludes that: 

OFN was a wolf in sheep clothing. At the inception of the programme in Nigeria, we 

were happy that it would revive the settlement and assist the poor farmers with 

equipment and loans… but by the end of 1977, the programme was a shadow.60 

It is a truism that the Federal Government of Nigeria since the end of the civil war had promoted various agricultural programmes and 

policies in order to promote the bedeviling economy of the nation against the abrogated scheme previous in Eastern Nigeria. These 

programmes had faced one challenge or the other which had no doubt crippled the Gross Domestic Product and standard of living of 

the nation. Thus, the colonial and post-independence agricultural policies seems to be an increasing economy to Nigeria than the post-

civil war leaders who saw agriculture as mere sector. Decline in agricultural production, especially viz-a-vis fast expanding 

population, triggered ever increasing food import bills: £21.9 million (₦43.8 million) in 1963, ₦526.7 million in 1970 and ₦368.4 

billion in 2011.61 Nigeria’s exports of good and services as percentage of GDP is 13.17% and imports of goods of goods and services 

as percentage of GDP is 13.18% as of October 2019.62 

Commodity Total Import (₦billion) Average Import/yr. 

(₦billion) 

Ranking 

Wheat 823.84 164.77 1st 

Prepared Cereals 159.60 31.92 6th 

Fish 568.17 113.63 2nd 

Milk/Dairy 312.57 62.51 3rd 

Sugar 193.07 38.61 5th 

Rice 271.19 54.24 4th 

Cocoa 3.31 0.66 10th 

Oils 104.82 20.96 8th 

Oil seeds 25.51 5.10 9th 
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 Major Food Imports, 2006 - 2010  

 

 

 

V. Olusoji, et al, “An Analysis of Nigeria Food Imports and Bills”, 6. 

The post-independence leaders were farsighted in building a resounding economy through promoting indigenous agricultural sector 

such as establishment of farm settlement while post-civil war leaders deepened their ideas in oil sector and importation of food items. 

The situation is worse when food commodities which a nation has comparative advantage for their production are being imported.63 

The agricultural programmes initiated after the civil war have proven worse than what was obtainable before the war. This economy 

has not only affected the Igbo society that was devastated during the war but had ridiculed the development and advancement of the 

nation’s economy.   
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Abstract- Digital disruption has become something of a cliché during the past few years and it is defined as the impact and effect of new 

digital technologies and new business models on the value propositions of existing goods and services and business models. With the 

increased impact of digital disruption industries are moving towards the core of Digital vortex and in order to evade the danger of 

disappearance from the market by moving towards the core, the concept of Digitalization has emerged and has become an important 

aspect and has become more than a technological shift. Alongside, the paper attempted to investigate and find an answer to the most 

crucial question "what to transform?" in a business to achieve a successful digital transformation. It has followed comprehensive 

literature review as the main research tool and the paper is framed as a concept paper with the discussion on empirical insights. Finally, 

it concludes the paper with some research directions and priorities for the future studies. 

 

Index Terms- Digitalization, Digital Agility, Digital Business Models, Dimensions of Digital Transformation, Digital Transformation, 

Digital Orchestra, Digital Vortex,  

 

 

I. INTRODUCTION 

 

uring the past decades there has been a huge improvement in technology and it has become an inseparable part of our everyday 

lives which has undoubtedly influenced and changed the way we function (Rassool & Dissanayake, 2019). The role of information 

technology has transitioned from being just an administrative tool to a one that drives organizational activities in a strategic way thereby 

supporting the realization of the business strategy (Morabito, 2016).  Further, Hess, Matt, Benlian and Wiesböck, (2016), states that the 

market changing potential of digital and information technologies are not just limited to products, business processes, sales channels or 

supply chains but the  entire business models are being reshaped and frequently overturned  (Hess et al., 2016 ).  

 

In this context, these advances in digital technologies inclusive of information, computing, communication and connectivity, have 

unleashed new opportunities for business model innovation. (Bharadwaj, Sawy, Pavlou, & Venkatraman, 2013) And the synchronization 

of IT strategy and the business strategy has resulted to emerge the concepts of Digitalization, Digital Business Strategy (DBS) and 

Digital Business Models to the market that enable work to be carried out across boundaries of time, distance, and function (Bharadwaj 

et al, 2013)  .  

 

Many researchers have defined digitalization in different perspectives. Kaplan, Waste, Wood-Harper and DeGross, 2004 define 

Digitalization, which is also known as Digital transformation as the changes associated with the application of digital technology in all 

aspects of human society (Kaplan et al., 2004). Meanwhile, Wade, (2015) describes digitalization as going paperless and application of 

digital aspect for all aspects of the socity. Almost all the sectors and industries are influenced by the effects of this Digital transformation 

or Digitalization (Jurisic & Kermek, 2011). In the literature Digital business strategy (DBS) has defined as a fusion of business and the 

IT strategy of an organization and the incorporation of digital technologies in business strategy (Bharadwaj et al, 2013).  On the other 

hand, a Digital Business Model (DBM) can be identified as a model that leverages on digital technology to improve several aspects of 

an organization, from how customers interact, how the value proposition is derived and/or how monetization happens (Cuofano, 2019). 

 

Thus it is evident that today the "Digital" is the talk of the town. With all these improvements and being digital is the future of 

everything, and it is important that organizations consider digital transformation in their businesses because it is anticipated that 

companies that are unable to adapt to digital world will be victims of “Digital Darwinism” where companies who are resistant to Digital 

transformation may disappear and the most adaptable change oriented enterprises who are responsive to technological trends, will 

survive to remain on the competitive landscape (Schwartz, 2001). 

Thus, as per a study done by MIT Centre for Digital Business and Capgemini consulting further emphasized, companies face common 

pressures from customers, competitors and employees to initiate or speed up the pace of their digital transformation. The study also 

D  
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highlights that a successful digital transformation will come not from implementing new technologies, but transforming the organization 

and enable it to take the advantages that new technologies provide. A recent review of the literature on Digital transformation suggests 

that major digital transformation initiatives are centered on re-envisioning customer experience, operational processes and business 

models (MIT Center for Digital Business; Capgemini Consulting, 2011). 

 

A. Purpose of the Study: 

 

A growing body of literature has examined regarding Digital transformation and Digital business models which have got a high 

support in the industry in the form of industry reports from institutes such as research centers like the MIT Centre for Digital Business 

(Unruh & Kiron, 2017; Kane, 2016; Westerman & Bonnet, 2015; Weill & Woerner, 2017),   research firms like Gartner (Karamouzis, 

Maurer, McIntyre, Perkins, Dulaney, Short, Taylor, 2014), technology advisory firms like Accenture (Accenture LLP, 2015) or 

Capgemini (MIT Center for Digital Business and Capgemini Consulting , 2011), and strategy consultancies such as McKinsey, BCG, 

and Bain. 

However, from an academic point of view, Digital transformation and DBM are rather fragmented areas because of the existence 

of multiple and diverse areas of investigation. Literatures denote that most of the recent work related to Digital transformation and DBM 

are mainly focusing on certain aspects of Digital transformation such as challenges, drivers, success factors and business models and 

strategy (Ismail, Khater, & Zaki, 2017) However, although this approach is interesting, the dimensions of digital transformation which 

is one of the pivotal part in this subject area has not been dealt with in depth and has been recognized in the literature in an infant level. 

Therefore, still there is much room that require more in depth study in the area of dimensions of digital transformation in an organization. 

 

As per the literature review justifies, application of Digital transformation in many industries and digital transformation strategy is 

a considerable empirical gap as per its dynamic nature (Rassool et al., 2019). Thus exploring Digital business transformation and the 

dimensions which should be addressed in the digital transformation process from a more strategic point of view should be improved in 

academic literature with valuable insights for managers on how to approach digital transformation and implement well defined digital 

transformation strategy in the organization (Hess et al., 2016).   

 

In this context, the paper intends to investigate the concept of Digital transformation and Dimensions of digital transformation 

providing a holistic view on digital transformation strategy, based on an empirical study on available literature. 

B. Methodology: 

 

In this research the researcher follows a deductive approach where the explanations and arguments are supported by empirical 

evidences and associated theories. The researcher has reviewed journal articles, industry publications and reports from institutes such 

as research centers, technology advisory and strategy consultancies as well as report from credible web sites to understand “What is 

Digital transformation and what are the different dimensions of digital transformation that a firm can adopt in its DT process”. 

Accordingly, literature review was employed as the main research tool. The paper is organized as a concept paper whilst arguments 

were empirically supported. Finally, the author discusses and conclude the paper postulating future research directions in line with the 

synthesized discussions. 

 

II. THEORETICAL BACKGROUND 

 
The paper presents the literature review considering digital transformation and dimensions of digital transformation as the main 

concept whilst supportive theoretical and empirical contents are presented in line.  

 

A. Digitization: 

 

There is an important difference between Digitization and Digitalization. Digitization refers to the conversion of information from 

analogue to digital world (Picard, 2011) or the automation of processes through information communication technologies (Hess et al., 

2016). Digitization has paved the way for developing many approaches for business-IT alignment such as concepts for technology 

adoption, procedures for software selection, or data and information integration using information systems (Imgrund, Fischer, Janiesch, 

& Winkelmann, 2018). Further Imgrund et al., (2018), points out Digitization has resulted to significant improvements in organizations 

use of IT, implementation of IT strategies and information processing capabilities. Thus it can be understood that Digitization had put 

the first step to an extensive digital transformation process which is fuelled by the convergence of social, mobile, cloud, and smart 
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technologies and the growing need for big data applications, automation, and integration (Sebastian, Ross, Beath, Mocker, Moloney, & 

Fonstad, 2017). 

 

B. Digitalization / Digital Transformation: 

 

On the other hand Digitalization which is also known as Digital transformation is a combination of both procedures of Digitization 

and Digital innovation with an intention of improving existing products with advanced abilities (Yoo, Boland, Lyytinen, & Majchrzak, 

2012). As per Holotiuk and Beimborn, (2017), Digitalization explains the syncronization of business and IT strategy of an organization 

and the incorportation of information technology into the business strstegy.  

 
Figure 1: A Framework for Understanding Digitalization 

 

 

 

 

 

 

 

           Sourec: (Unruh & Kiron, 2017) 

 
Strategy plays an important role in this digital transfrmation process.  However literatre denotes that there is a gap identified between 

digitalization and the strategic alignment. In the industry it can be seen a bigger varience between digital leaders and average performers 

when comparing the competitivenress. And according to Catlin, Scanlan, and Willmott (2015) this varience is caused by the strategy 

related factors.  

 

As per the report "Digital Business Transformation" by Michael Wade (2015), currently the most significantly asscitated 

technologies with digital transformation are; 

 Analytics tools and applications, including ‘big data’, 

 Mobile tools and applications, 

 Platforms upon which to build shareable digital capabilities, like cloud solutions and app marketplaces,  

 Social media tools and applications, 

 And the Internet of Things, including connected devices and ‘smart’ networks  (Wade et al., 2015) 

 

The syncronization of these technologies are referred as "Internet of Everything (IoE)" which has an profound impact on how 

organizations adapt digital transformation. 

 

C. Key Dimensions of Digital Transformation: 

 

As per a survey done by Global Center for Digital Business Transformation a set of questions which were top-of-mind for the 

hundreds of industry experts, CEOs and senior executives with whom they have engaged were; how this digital transformation need to 

be executed? Where to start? What is the sequencing of actions? And in different areas of the business, what precisely need to be 

changed, and to what extent? (Wade, Noronha, Macaulay, & Barbier, 2017). With the aim of finding an answer to the above questions, 

in the following sub-section the author reviews several conceptual and theoretical frameworks considered relevant to the subject of 

digital business transformation as well as different dimensions identified by different sources regarding technology adoption within the 

business environment. 

 

According to Kavadia, Ladas, & Loch, (2016), a technology cannot transform an industry unless a business model can link in to an 

emarging market need (Kavadia et al., 2016). Thus by introducing Six keys to success framework Kavadia et al., (2016) identifies six 

element a business model should possess in order to successfully digitally transform a business. The six keys employed by the framework 
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in linking technologies to markets are; a more personalised product/service offering, a closed-loop process, asset sharing, usage-based 

pricing, and a more collaborative ecosystem, an agile and adaptive organisation (Kavadia et al., 2016).  

 

In 2015, Michael Wade propose a framework named as Digitalization Piano answering the critical question of digital transformation 

i.e. what to transform. In this framework Wade develop seven distinct categories addressing seven key areas of business that can be 

digitally transformed in an organization. Along with the categories some guiding questions are also being formed where by answering 

these questions a firm can draft the roadmap of transformation needs to one’s firm. The seven categories are; Business Model (how the 

firm makes money), Structure (how the firm is organized), People (the people who work for the firm), Processes (how the firm do 

things), Offerings (Firm’s products and services) and Engagement Model (how the firm engage with customers, suppliers, etc.) (Wade 

et al., 2015).  

 

Aspects for a successful digital transformation was further argued by Berman, Korsten and Marshall, (2016), and according to his 

argument to achieve a successful digital transformation it is vital for an organization to accompany a new strategic focus, build new 

expertise and establish new ways of work. Further he emphasis that in order to achieve a successful transformation, it is a necessity to 

follow a bottom-up reinvention of strategy, operations and technology. Based on these arguments Berman et al. (2016) proposed The 

Digital Reinvention Framework further suggesting “an experience first” approach that focus on combining multiple digital technologies 

such as cloud computing, cognitive and analytics, mobile, Block chains, IoT etc (Berman et al., 2016). 

 

By the same token, The Digital Innovation Strategy proposed by Nylen & Holmstrom (2015), emphasize the fact that organizations 

need to have a 360 degree holistic view of digital transformation in seeking to manage digital innovvations in an organization. Thus the 

frmework presented by Nylen et al., (2015) highlights five key areas to explore as user experience, value proposition, digital evolution 

scanning, skills, and improvisation. These five key areas are further categoried in to three major dimensions as the firm’s products, its 

digital environment and organizational properties.  

 

In addition to the above mentioned studies, Hess et al., (2016), states that a business can be digitally transformed in four key 

dimensions as the use of technology, changes in value creation, structural changes and financial dimension.  (Hess et al., 2016 ). On the 

other hand as per a survey done by MIT Centre for Digital Business and Capgemini Consulting in 2011, they emphasize three key 

dimensions a business which can be digitally transformed which are Customer experience, operational processes and business models.  

In spite of the above mentioned aspects, in the Code Halo white paper and book published by Cognizant Technology Solutions Corver 

& Elkhuizen (2013), states that a digital transformation should often starts with the customer. It is a major part of any digitalization 

process to inititate with getting to know the customer better, improving the service levels and digitalize the customer experience. Thereby 

the process extends to three other dimensions such as digitizing operations, products and services and the organization (Corver et al., 

2013).  

 

Digital Transformation Framework is another framework that tried to find answers for the questions related to the dynamics of 

digital transformation within an organization (Matt, Hess, & Benlian, 2015).  In this framework Matt et al., (2015) argues that there are 

four essential dimensions for a digital strategy. i.e. use of technologies, changes in value creation, structured changes, and financial 

aspects. The research further states that the core of an any digital strategy should be the financial aspect since in any organizations’ 

strategic focus is primarily on sustainable growth and long run profits.     

  

III. DISCUSSION 

I. Digital Disruption and Digital Vortex: 

 

Digital disruption are two words that shakes the minds and shivers down the spines of business firms regardless the industry or the 

capacity. The term digital disruption has become something of a cliché during the past few years and it is defined as the impact and 

effect of new digital technologies and new business models on the value propositions of existing goods and services and business models 

(Skog, Wimelius, & Sandberg, 2018; Wade et al., 2017). As an example, the digital camera business disrupted the film photography and 

photo processing business. However, it is very important that oranizatons embrace these digital disuptions and adopt and transform the 

businesses in order to gain the competitive edge in the market and those who are unable to adopt will be victims of “Digital Darwinism” 

and may disappears eventually (Schwartz, 2001). 

 

In response to this digital disruption reality Global Center for Digital Business Transformation (DBT Center) publishes a book in 

2017 named “Digital Vortex: How Today’s Market Leaders Can Beat Disruptive Competitors at Their Own Game” and introduces the 

concept of Digital vortex which is an inevitable movement of industries towards a Digital center/core in which business models, 

offerings, and value chains are digitized to the maximum extent possible. The more towards the core of the vortex, the more intense the 

disruption, digitalization and competitive upheaval. The industries placed at the edge of the vortex are less impacted yet there is a 
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possibility of being pulled towards the center with the emergence of new technologies and new business model innovations (Wade et 

al., 2017).  

 

Figure 2: Digital Vortex Industry Ranking – 2019 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

                  Source: (Wade, Yokoi, Shan, & Macaulay, 2019) 

As per the cutting edge publication of Wade et al. (2019) as at 2019 January (shown in figure 2), the most vulnerable industries to 

digital disruption are media & entertainment, technology products & services, telecommunications, retail, and financial services. 

However, when compared to the publication done by Wade et al. (2017) the industries have not changed yet their relative positions have 

changed bringing them closer to the center indicating a high digital disruption in these industries and a major requirement of digital 

transformations.  

 

But when compared to 2017 publication as shown in figure 3 the biggest jump has made by the transport and logistics industry 

towards digital vulnerability moving from 11th place to 7th place in 2019. Digitalization has disrupted many processes in transport and 

logistics industry including shipment methods, supporting services and cargo management (Wade et al., 2019). The emergence of 

logistics 4.0 has made the organizations use applications such as Enterprise Resource Planning (ERP), Warehouse Management Systems 

(WMS), Transportation Management Systems (TMS), Intelligent Transportation Systems (ITS), VANET Systems, sensor networks, 

drone points and business intelligence systems (Barreto, Amaralac, & Pereiraac, 2017).  
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Figure 3: Digital Vortex 2017 vs 2019 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: (Wade, Shan, & Noronha, 2017) 

 
Looking at the vortex it is very evident that other than the technology industry which is a very obvious factor of digital disruption, 

the next most vulnerable industry which needs rapid digital transformation is media and entertainment.  It shows fast evolving consumer 

behaviors in the way they discover media, the way they consumer media, the way they share media and the consumers pay for media 

(Wahid, 2019). Ranging from reading the daily newspaper to the digital subscription to a newspaper, from the basic Motorola phone to 

iPhone 11 Pro and from a simple Walkman to listen to your favorite song to the Spotify subscription the media and entertainment 

industry is going through a major transformation. According to the global entertainment and media outlook 2019-2023 by PwC, virtual 

reality, over-the-top (OTT) video (including streaming services like Netflix and Amazon Video) and Internet advertising will see the 

most annual growth between 2018 and 2023. Further by 2023, it’s expected that media industry marketers will allocate over half of their 

budgets to digital advertising. Smartphone data consumption is expected to overtake that of fixed broadband by as early as 2020. Mobile 

is still growing rapidly in countries where it has not yet reached saturation. 

 

The telecommunication industry is another very vulnerable industry which continues to face challenges with outmoded IT systems, 

organizational structures and corporate cultures. Moving two places forward towards the core in vortex, the industry need to well 

equipped to compete with strong digital capabilities such as Apple, Google and a variety of over-the-top (OTT) voice calling and 

messaging providers such as WhatsApp and Skype (Wade et al., 2019) . Most of the top players have now started to capture new revenue 

opportunities through IoT, diital services and new business models and experiment with cross industry service creation and delivering.  

For example, Orange, the largest telecom operator in France, acquired a 65% stake in French insurer Groupama’s banking unit in 2016 

and launched a 100% mobile-only bank in 2017 (Friedrich & Meakin, 2016).  

 

Adding to the list, the hospitality and tourism industry is another very digital disruptive industry which laid the platform to many 

new trends and pushes the organizations towards digital transformation. At present a customer can plan an entire trip “booking to bed 

time and home again” without any human interaction due to mobile integration technology (Newman, 2018). AI and chatbots are another 

very popular element in tourism sector today. As an example, Hotel Marriott is using AI-powered chat bots at nearly 5,000 hotels to do 

things like make reservation changes, and check on account balances or redemption vouchers. Furthermore, now using virtual reality 

the customers can visit and/or take look at anyplace even without leaving their house. More importantly technology has pushed hotels 

and restaurants to focus more on the quality of their service since the guests can share their opinions instantly via Facebook, Yelp, 

TripAdvisor and other travel review websites. 

 

II. Digital Agility: 

 

In order to grow in the digital vortex and avoid digital Darwinism companies need to develop digital business agility (Wade, 

Noronha, Macaulay, & Barbier, 2017) which is an essential aspect for creating digital business models. Digital business agility 

encompasses three continuous, interconnected, and mutually reinforcing capabilities: hyperawareness refers to accompanies ability to 

detect and monitor changes in its environment, informed decision making which refers to a company’s ability to make the best decision 

in a given situation and fast execution i.e. a company’s ability to carry out its plans quickly and effectively. However, as per the survey 
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done by Global Center for Digital Business Transformation, 2015-2017 its unfortunate that most companies lac the capabilities required 

to grow in the digital vortex.  

 

One of the things holding the firms back from broader progress in digital transformation is the lack of a clear, industry-oriented 

roadmap. Thus as a solution for this matter Wade et al. and Global Center for Digital Business Transformation (2017) proposed a 

framework named Digital Orchestra which illustrates how to execute digital transformation in an organization and what to transform.  

One of the reasons why many firms do not succeed in Digital transformation is lack of clear understanding about their strategic direction 

and not having understood the fact that the business models and strategies need to create a value to the customers. As cited by Nwaiwu, 

(2018) a company must enhance three forms of values when creating their digital transformation and business model which can be  listed 

as cost value, experience value, and platform value. Once a firm identifies the current and planned levels of cost value, experience value, 

and platform value offered and identifies what must be changed to bridge the gap and the strategy execution the next most important 

question is which parts of the organization are needed to execute the strategic direction.  

 

III. Digital Orchestra – Dimensions of Digital Transformation: 

 

However, when considering all the above mentioned theories and frameworks it can be understood that Digital transformation and 

its dimensions have been widely investigated and various approaches have been proposed by many previous authors. In this wide 

collection of frameworks various dimensions have identified answering the major question in Digital transformation, i.e. what to 

transform?  Nonetheless the main weakness in their studies is that most of the models and frameworks are being focused on key business 

operations only.   

 

But, as per the authors point of view a digital transformation strategy should serve as a central and a holistic concept that integrates 

every part of the business and even go beyond the borders. Thus, by analysing and summarizing all the frameworks and literatures and 

by looking at an organization in a 360 degree view, four key areas can be identified that need to be addressed in a digital transformation 

process which are the go-to market, engagement, organization and operations which bears a close resemblance to Digital Orchestra by 

Wade, (2017).  

 

Under go-to market it is important to focus on what the company is offering to the customer and how these offering are being sold 

and distributed in the market. In go-to market two dimensions are identified as the offering and the channel. Organizations need to 

transform their physical offerings to digital offerings and drive new business models. In order to attain a successful digital 

transformation, it is important to understand that the offerings of a business should be able to eradicate the threat of digital vortex and 

digital disruption. Furthermore the answers for the questions such as whether the offerings are purely digital, or do them combine 

physical and digital elements, whether they are related to your traditional expertise and brand, or are they completely new should be 

understood. Further, it is a fact that the modern customers are increasingly using digital channels and platforms to interact, transact, 

share and purchase. Thus in order to engage such a customer "business needs to send the right message, at the right time, via the 

customer’s preferred channel" (www.striata.com, n.d.). Thus the second dimension under go to market is the Channel, how the offerings 

are being sold and reach the customer point. It is important to understand how the channel strategy of a firms digital offerings differ 

from that of traditional products and services? In addition companies are learning and are motivated to promote their brand through 

digital channels since marketers are compelled to offer the best in order to win the best customers. 

 

The second key area is the Engagement where a firms need to digitalize the ways of engaging with its key stakeholders. Engagement 

can be elaborated to three dimensions as customers, partners and workforce. "Transforming customer experience is the nirvana and holy 

grail of digital transformation", (www.ciopages.com, n.d.).  By improving the customer experience a company can reap real benefits. 

However in almost in every sector of modern era delivering digitalized services and operations has become a prime factor in reshaping 

and improving the customer experience (Ehrlich, Fanderl, & Habric, 2017). Currently digital technology has transformed the consumer 

habits patterns largely. The new buyer is digitally savvy, constantly connected, and well aware of what they can do with the technology.  

As per the survey done by MIT Center for Digital Business and Capgemini Consulting in 2011 there is a hightning interst in many 

companies to build analytics capabilioty to understand customers in more detail. Also social media has become a major tool to understand 

the customer satisfierrs and disstisfiers for the companies. It is also important to consider how the organization engage a netwok of 

partners; i.e. suppliers, professional services firms, and digital agencies etc. The third important dimension under engagement is the 

workforce. One of the less touched yet the most impacted part of a company's digital transformation are the employees. (Larjovuori, 

Bordi, Mäkiniemi, & Tammi, 2016) states that technologies and capabilities itself is not sufficient to acheive a value creating 

digitalization in an organization but also a much eveloved  managemnt and a leadership, organizational structure, service design and 

modified working processes (Larjovuori et al., 2016). In summary, all the employees at an organization should be virtually transformed 

for the digitalized working culture.  Freedom, mobility and independance at work are some of the prominent factors considered by 

modern genaration employees (Saha & Pandita, 2017). Thus Digitalization enables the employees to be mobile, access work related 

information regardless the location or device they are using. The technologies such as e-mail, video conferencing and other collborative 

tools has now boceome manadatory aspects yet the organizationas must go beyod the traditional boundaries and reach technologies such 
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as cloud computing where the employees can enable on demand network access to a shared pool of configurable computing resources, 

Internet of things (IoT) where the internet working of physical devices,  Big data and Data analysis (Schwertner, 2017).  

 

The third key is Operations where the organization needs to consider how to modify the firms operations in order to align with the 

target digitalized business model. Under this, two main dimensions can be identified as the business process and IT capability of the 

firm. Business process digitalization incorporate with development of new capabilities that may facilitate achieving strategic objectives 

(Barnir, Gallaugher, & Auger, 2003) and identifying and capitalizing the opportunities available in digital platforms (Feeny, 2001). 

Present customer is already a very exposed digitized element who demands" Intuitive interfaces, around-the-clock availability, real-time 

fulfilment, personalized treatment, global consistency, and zero errors" (Markovitch & Willmott, 2014). ERP is a better solution enabled 

by the organizations to gain a quality output in transactional, financial, production and supply chain processes. (MIT Center for Digital 

Business; Capgemini Consulting, 2011) However to meet these high customer demands companies need to go beyond traditional and 

simple automation platforms to a reinvention of the entire business process to gain benefits beyond efficiency. This could incorporate 

automated production, designing capabilities, automated decision making capabilities, and fraud management in digital platforms etc. 

The second dimension under operations is the IT capability of the firm which is a fundamental building block of digital transformation 

process. The most fundamental requirement for a better digital transformation is having a digital platform of integrated data and 

processes (MIT Center for Digital Business and Capgemini Consulting, 2011).  Companies also need strong capabilities and skills to 

deliver required IT solutions within the firm. For example, Mobile and social media, requires a frequentative approaches to learn about 

what will work in the market or workplace. As per the survey done by MIT Center for Digital Business and Capgemini Consulting in 

2011, it revelas some IT departments even have established special units to track emerging technology skills and methods and innovation 

centers to track the digital disruption impact. Furthermore companies are engaing in analytics at varying levels of intensity and combine 

with integrated data in order to gain strategic advantage over competitors.  

 

The fourth key is the Organization where the firm has to change and/or modify the organization in terms of its structure, incentives 

and culture. As the first step under organization aspect, the organizational structure needs to be taken in line with the transformation 

process. In this case the organization has multiple structural choices in order to support the digital transformation which are creating a 

separate business unit to develop disruptive business models, creating a separate business unit and integrate it with the existing business 

model or creating an entire new structure (Hess et al., 2016 ). Along with that establishing a strong company-wide coordination 

mechanism through communication and collaboration rules, along with the desired KPIs, are also of paramount importance to ensuring 

the firm is on the right path to transformation (Ismail et al., 2017). As the second dimension its being identified the incentives whereas 

deciding a reward system that enables and motivates the digital transformation across the department and ensuring cross functional 

collaboration. The third dimension can be identified as culture. Most of the firms who have initiated digital transformation process often 

experience failures due to inert organizational cultures that resist change (Hartl & Hess, 2017). Flexibility and agility are key managerial 

challenges that could be found in an organizational culture. Digital transformation can be highly supported and backed by organization 

cultures agility that facilitate the adoption of new management concepts and further it is very important to have open and change oriented 

mind-set which is required to master digital transformation. 

 

Based on above discussion the author develops a framework for dimensions of digital transformation. 

 

Figure 4: Dimensions of Digital Transformation 

Source: Author Generated 
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IV. CONCLUSION AND FUTURE RESEARCH DIRECTIONS 

 

Digital transformation has gained a tremendous attention by corporate sector practitioners as well as scholars today due to its 

revolutionary impact of advance digital technologies on delivering excellent engagement with clients or finding ways in which the 

enterprises benefit from efficient processes (Rassool et al., 2019). Also with the rise of new technologies and dynamic markets and 

customers, all industries are taking initiatives to exploit and discover more “tech-benefits” through business model innovation, 

reengineering of product, processes and organizational structures etc., (Jurgielewicz, 2019).   

 

However, by examining all the definitions, aspects, perspectives, dimensions and models discussed in the growing body of literature 

it can be identified three common crucial areas a company needs to focus on its digital strategy roadmap, which are go-to market, 

engagement, operations and organization factors (Bowersox, Closs, & Drayer, 2005; Wade, 2017). Further the author stress the fact that 

irrespective of the model or strategy used by the firms to digitally transform the organization, under the above mentioned key areas, 

there are ten dimensions a firm must be focusing and address and can be used as the basis in the process of formulating needs, gap 

identification and formulation of digital transformation process. i.e. Offering, Channels, Customers, Partners, Workforce, Processes, IT 

Capability, Structure, Incentive and Culture.  

 

Furthermore in order to grow in the digital vortex and avoid digital Darwinism companies need to integrate and accompany digital 

business agility (Wade et al., 2017) along with the above discussed ten dimensions of digital transformation. Digital business agility 

encompasses three continuous, interconnected, and mutually reinforcing capabilities: hyperawareness, informed decision making and 

fast execution.  

 

Digital transformation is a highly dynamic and a timely aspect which the organizations need to prioritize in its strategy formulation 

process. Thus the author emphasize and suggests future work need to be carried on embedding digital transformation in corporate 

strategy and disruptive business models which can help to evade the impact of digital vortex.  
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Abstract- Academic performance becomes a crucial success factor 

within the modern education setting due the higher degree of 

completion exists within the local and foreign academic sector. 

Even though male and female students privilege equal amenities 

in the university system, there is a significant performance lag 

between male and female students’ academic accomplishments. In 

most cases, female students continue to outride the male student 

with a superior level of performance, which demarcates major 

gender-specific performance disparities. Academic self-

perception, attitude towards teachers, attitude towards school, goal 

valuation and motivation/ self-regulation have been described as 

the most important factors affecting the level of academic success. 
The research sample was chosen using a stratified sampling 

methodology consisting of 100 male and female undergraduates 

from Department of Business Management, Department of 

Accountancy and Finance, Department of Tourism and hospitality 

Management, Department of Business information technology. 

This study was mainly considered to be a basic research, and a 

questionnaire was used to collect responses. Independent Sample 

t test, correlation and regression were used to test hypotheses that 

establish to find the relationship between independent and 

dependent variables. 

 

Index Terms- Academic performance, Undergraduates, Gender 

difference, Faculty of Management Studies (FMS), Rajarata 

University of Sri Lanka (RUSL) 

I. INTRODUCTION 

The academia is a sound venture made by an individual in his life 

and any general public is profited by having an informed populace. 

The university degree is as yet considered as a venturing stone in 

the globalized world and the ascent of interest for academia is 

rising essentially. There are bundle of academes overall adding to 

give an illuminated populace to the universe. Sri Lanka too is a 

nation in its procedure of building up a pool of educated people in 

the island and at present 15 universities are portions of this 

movement. 

 

Sri Lanka must assess the country's capacity to take advantage of 

the benefits of the knowledge economy in its ability to build a 

demand-driven education system focusing on lifelong learning. A 

sustainable education system should focus on learning rather than 

on schooling and on building an innovative and entrepreneurial 

atmosphere to improve the quality of primary and tertiary training 

and provide lifelong learning opportunities.  (World-Bank, 2008) 

 

The educational system of every country represents the degree of 

community, economic and mental ability of that society. It could 

help meet material and cognitive requirements if it keeps pace with 

global innovations. Moreover, the core tasks of education in a 

society are to translate a cultural heritage and increase the 

recognition and guiding of students ' skills and interests towards 

growth and to continue studying in universities and higher 

education institutions and to obtain the right job learning. 

(Ministry of Education, 2000)   

 

Education is therefore not only a catalyst for growth, but is also a 

necessary requirement to foster culture and to meet the material 

needs of individuals in this society (Mirzaei, 1995). But sadly, 

many children and qualified persons are excluded from school or 

forced to delay their academic year, particularly in 

underdeveloped and developed countries, and leave school even. 

They have not been very competitive and are discouraged 

academically, so to speak. So it is important to understand the 

roots of social problems and to take steps towards addressing them 

and this is one of the roles of school planning in society. 

(Bazargan, 1993) 

 

Students are an important resource of universities. Their 

performance (academic achievement) plays an essential role in 

producing the highest quality graduates and they will become 

dominant leaders and manpower for the country, not only that but 

also, they become key responsible persons of the country’s 

economic and social development. Hence, the administrators, 

educators, policy makers and corporations in the labour market 
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pay more attention to the performance of students in universities. 

The employers consider academic performance as one of the key 

factors in recruiting employees; especially fresh graduates. Thus, 

students have to pay attention to obtaining a good result in order 

to fulfil the employer’s requirements (Ali et al., 2009) 

 

Rajarata University is one of such scholastic establishments 

assuming a conspicuous job at this procedure. Rajarata University 

of Sri Lanka is a non-benefit advanced education foundation put 

in the urban region of Anuradhapura in North Central Province. It 

was set up as the eleventh National University in Sri Lanka and 

was officially opened on 31st January 1996 according to the 

Gazette Notification 896/2 and the University Act 16 of 1978 

 

University education enhances one's quality of life by offering 

better career possibilities, improving personal growth, allowing 

knowledge of the globe and the community to be enhanced, and 

many other aspects. The quality of academic education must 

therefore be assured and confirmed through undergraduate 

academic performance. 

 

An undergraduate is a college or university student who is not a 

graduate student following diversifying courses under different 

degree programs. At present, there are 1500 undergraduates at the 

faculty of Management Studies of Rajarata university of Sri Lanka 

following the aforementioned degrees as freshman, sophomores, 

seniors, and juniors. Their academic performance varies 

depending on their distinct study programs and variables that 

affect their academic lives. A significant challenge for scholars is 

to figure out how the behavior of gender in distinct areas of life, 

including education, office and household facilities, is different. 

 

Gender wise performance may be dependent on a number of 

factors, like economic, socioeconomic, political, etc. Gender 

affects the academic performance of the student. (Braddock, 1981) 

(Simelane, 1996) 

 

Childhood schooling and interactions, gender differences in 

personality, perceptions and attitudes of parents and teachers, 

various classes and biological variations between the sexes are all 

important to create discrepancies in gender performance. 

(Feingold, 1998) 

Younger et al., (1999) focus on the gender gap in English 

secondary schools.  This analysis is based upon boys and girls ' 

results in GCSE exams in the UK and girls are shown to be better 

than boys. Boys ' disrespect of authority, academic work and 

institutional results, disparities in student attitudes to education 

and their expectations and goals, as well as greater maturity for 

girls and more effective learning approaches explain this 

phenomenon. 

Azhar et al., (2013) study concludes that the overall performance 

of female students was better than male students. This study 

showed that females work hard and females are more studious as 

compare to males. Males involve themselves more in social 

activities and also in physical activities.  

 

But surprisingly, many male students are excluded from college in 

many contemporary societies, particularly in underdeveloped and 

developing nations, or compelled to repeat the academic year and 

even leave it during college. They don't hit a lot of achievement 

and endure scholarly inhibition, so to talk. It is therefore essential 

to understand the causes of social issues and to take measures to 

solve them, and this is one of the duties of educational planners in 

this community.  

 

In the most recent past, the performance of the male students of 

the RUSL has been dropped down significantly. The no of male 

students entering and performing well is not at a satisfactory state 

in reference to the country's population The performance of male 

population is perceptibly crucial to a developing country like Sri 

Lanka in the economizing business universe. Considering the 

reasons behind this reduced academic performance among male 

undergraduates is of great importance. Because the performance 

of male students in universities should be a concern not only to the 

administrators and educators, but also to corporations in the labor 

market. 

 

Academic achievement is one of the key considerations in 

recruiting of new graduates by employers. Students must therefore 

make the greatest effort to obtain a good degree to satisfy the 

demands of their employer (Ali et al., 2009). 

 

In a study conducted in a government college university of Lahore 

it was investigated that the performance of the female students is 

significantly higher as compared the male students on the basis of 

different factors. The major factors including parental education, 

participation in debates, better income support, use of internet in 

studies, better performance in BA/BSc classes, time spent in 

studies other than class hours are contributors for higher 

performance (Ahmad et al., 2015). 

Therefore, this current study is carried out to emphasize the factors 

that affect the poor performance of the male students in the 

academic culture of the Rajarata university of Sri Lanka and 

explore factors that are strongly associated with poor performance 

in order to suggest for monitoring and improving their 

performance. 

Research objectives 

1.5.1 General objective 

The main objective of this study is to investigate the factors 

influence on the poor academic performance of the male 
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undergraduates of Faculty of Management Studies of Rajarata 

University of Sri Lanka. 

1.5.2 Specific objectives 

1. To investigate the factors that effect on the academic 

performance of the undergraduates. 

2. To examine whether there is a gender difference among 

the factors that effects on academic performance 

To examine the impact of each factor on the academic 

performance of the undergraduates. 

 

 

 

II. PROBLEM STATEMENT 

Sri Lanka is a country in which free education is granted without 

any disparity for all who are eligible in its population. From the 

free education system implemented in 1942, level of education 

has significantly increased in Sri Lanka. The most fundamental 

is the right to be educated. This right is an essential condition for 

parity on the labor market, but it is not sufficient on its own. If 

females or males are discriminated against as regards access to 

education, then our society's human capital will not be 

nourished. When gender equality is present on the labor market, 

the rational distribution of job in society is based on aptitude and 

competence among all genders. The population eligible for 

secondary and tertiary education of the country has been 

dispersed equally among the males & females during the past ten 

years. 

 

Table 1 the eligible population for secondary & tertiary 

education 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(Source: Registrar General's Department) 

 

Usually the age group of 15-19 & 20-24 of the population is 

considered as entitled cluster of individuals for the secondary & 

tertiary education. The table 1 depicts that such cluster does not 

diverge significantly. These data show no major differences 

between male and female in the eligibility of secondary and 

tertiary education in Sri Lanka. 

 

 

 

 

 

 

 

Table 2 Admission of students to the universities of Sri Lanka in 

terms of Gender  

(Source: University Grants Commission) 

*This shows the intake from GCE (A/L) 2011 which Relevant to 

the year 2012 but admitted in 2013.   The number admitted was 

increased due to a settlement of a Litigation matter with regard 

to the methodology used to calculate the Z -score.   

 

The table 2 shows that the students enrolled to the universities 

have been increased annually and there is a substantial gap 

between the male & female students who have enrolled to the 

universities. It could be understood that total number of enrolled 

female students is larger than male students. According to the 

table 2, university enrolment of female students from academic 

year 2010/11 to date has been increasing, while the share of male 

students decreases. The same scenario is repeated in the context 

of Rajarata University too. Although there is no significant 

difference between the eligibility criteria, question arose when 

the parentage of male students decreased continuously while the 

percentage of females increased gradually. 

 

Management is considered as a discipline which gives higher 

weight to the pragmatic approach in the real business 

world. Hence there should be an effective balance between 

male mangers and female mangers to coordinate the business 

functions effectively by taking suitable rational decisions 

Age group 

 
15-19 

 

20-24 

 
Year   

2018 
male % 49.82 48.40 

female % 50.17 51.59 

2017 
male % 49.85 48.45 

female % 50.14 51.54 

2016 
male % 49.85 48.43 

female % 50.14 51.56 

2015 
male % 49.88 48.41 

female % 50.11 51.58 

2014 
male % 49.88 48.40 

female % 50.11 51.59 

2013 
male % 49.84 48.45 

female % 50.15 51.54 
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according to the situation. But if the female students dominate 

the male percentage in higher education, then male students may 

not be able to take critical positions in the industry because in 

order to recruit personnel for managerial positions the degree 

and academic performance level will decide the primary 

qualifications. 

 

On the basis of the literature on intelligence and achievement 

testing some of which shows males to be superior in 

mathematical and scientific areas and females to be superior in 

humanities and social science areas, it might be expected that 

performance at the university level would reflect these 

differential strengths.  

Though these patterns go well with mathematical and 

scientific areas and humanities and social science areas 

Management can be identified as a common subject discipline 

which has an equal weightage from male students as well as 

female students. But the problems occur when male percentage 

is tended to decline over time in the management discipline and 

recording continuous and gradual incensement in female 

percentage in university entrance as well as the performance at 

the university level. The most dramatic changes in male-female 

enrolments occurred in areas that have long been heavily 

dominated by male students. This is particularly true of the 

professional faculties. Although this is the most dramatic 

increase, all male dominated professional faculties show 

increases in the proportion of females enrolled. 

 

Academic success is important because after graduation it directly 

determines the students ' positive outcomes. The students with 

smart degrees or high levels of education are most likely to use 

and paid the next pay grade than the others with no academic 

success. Academic success is vital as a result of not solely the nice 

jobs with the satisfactory wages the scholars would have, however 

conjointly the upper levels of education to tackle the 

technologically stringent occupations the operating students 

would wish within the future. 

Moreover, the quantity of jobs demanding a university education 

is predicted to increase more than twice as fast as those not 

demanding a university education by the next ten to twenty years 

(Fleetwood & Shelley, 2000; Rentner & Kober, 2001). The 

students with academic success would have more opportunities to 

choose their future jobs than those with less education. 

Nevertheless, the academic performance of the male graduates of 

the FMS of RUSL is exhibiting a substandard state in the recent 

past and the present in relation to other faculties of the university. 

 

Figure 1 – Graduate output of Faculty of Management Studies of 

Rajarata University of Sri Lanka 

 

 

When analyzing the graduate output data of FMS RUSL, it 

clearly rectifies the performance difference between male 

and female students in their academic culture. A gradual and 

systematic increase in female performances occurred from 

the year 2005/2006. Based on this data, males still dawdle 

female students when it comes to academic culture. 

 

Academic success is mainly measure through the class of the 

degree. First class, second upper, second lower and the 

general pass are the major class categories that a student can 

obtain as the yield of his or her academic endeavor. When 

analyzing graduate output data more precisely, researchers 

identified following patterns in class dissemination among 

male and female students.   

 

Figure 2 - Class distribution among students from Academic 

Year 1997/1998 to 2012/2013 

 

This data further evidenced the performance gap between 

male and female students in the academic culture. Female 

students tend to be more effective than the male students and 

achieve more good passes such as first, second upper , 

second lower  than the male students This has become a 

concern because only females display the successful results 

even though all students were encouraged by the university 

in the same manner by providing academic and nonacademic 

facilities equally. 
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According to the above data and information, the male 

students’ performance in the academic culture is low 

compared with the female students. Only few male students 

have performed well in the academics by earning an honor 

degree and thus it can be concluded that male students’ 

performance in the academic culture is not at a satisfactory 

state.  

Managers have to make strategic choices and ad hoc 

decisions in this complex market environment. The hours 

and inflexibility of the working day, the overtime, the place 

of work and the switching times make it difficult for working 

women to meet the dual demands of being a career woman 

and a decent housewife. Thus, it is very vital to have the 

contribution of the male managers in the vibrant business 

world and when such involvement is not sufficiently 

acquired identifying the reasons behind is of the essence. 

Despite the fact researches have conducted numerous 

researches in confirming that there is a gender imbalance in 

universities in Sri Lanka, only handful of researchers have 

tried to identify the reasons why such an imbalance is 

prevailing. As a result, this paper attempts to identify why 

the majority of male students’ performance is poor in the 

FMS of RUSL. 

 

 

III. LITERATURE REVIEW 

 

Education is the basis for every nation's growth. Education is 

thought to be the key to every nation's national development. 

With this in mind, Battle and Lewis (2002) argued that learning 

plays a vital role in human capital growth and is related to a 

person's well-being and opportunity to live better. Education 

guarantees knowledge and skills that maximize the efficiency 

and quality of life of individuals. Similarly, Saxton, (2000) 

noted that increase in productivity also leads towards new 

sources of earning which enhances the economic growth of a 

country. 

Academic culture refers to the attitudes, values and ways of 

behaving that are shared by people who work or study in 

universities, for example, lecturers and students (Brick,2009). 

There are two ways in which culture may influence behavior, 

in cause achievement. In the first instance, there is of course 

the process of socialization, or the process by which an 

individual acquires the habits, values and norms of a group in 

order to be able to function within that group (Schein, 1984). 

As such, a differentiation can be anticipated from the culture 

of girls to the culture of boys, and considering the disparity in 

school behaviors of boys and girls, it can be expected that the 

culture of boys is less study-oriented than the culture of girls. 

One hypothesis, then, that the culture of boys is less studying-

oriented than the culture of girls. (Houtte, 2004) 

Gender has been found to influence the student’s academic 

performance (Braddock, 1981); (Simelane, 1996).Recently, 

research into gender differences in achievement has mainly 

concentrated on the underperformance of boys in comparison 

with girls. Throughout fact, qualitative research emphasizes 

the importance of adolescent gender-specific cultures. (Houtte, 

2004) In recent years, in many countries, increasing attention 

has been paid to the underachievement of boys in comparison 

with girls. In recent decades attention shifted: while the 

underperformance of girls in the mid-1970s was identified as 

problematical, in the 1990s, the underperformance of boys 

became the center of attention (Epstein et al., 1998); Frosh et 

al., 2002). Scientists and other researchers proposed various 

possible causes for underperformance of boys  

A study conducted by Saunders et al (2004) in Africa has found 

that African American males are lagging well behind their 

female peers who are graduating from high school and college 

at higher rates while a research done by Hassan & Hassan, 

(2016)with the participation of 200 students of University of 

Peshawar in Pakistan too revealed that performance of female 

students is better than males. Kimball (1989) notes that unlike 

standard measurements in mathematics performance measures 

such as SAT-M3, female students perform better than male in 

the math classes, exploring the gender differences in school 

grades. For history classes and history tests, Wilberg and Lynn 

(1999) reach the same conclusion. The writers describe this 

trend by saying that women appear to act more diligently and 

have a better work ethic than men. They also have enhanced 

language skills, including writing essays, grammar and fluency 

of words, which lead to better learning. In the context of 

academic performance, words such as "academic self-

concept," "academic self-perception," and "academic self-

efficacy" are often alluded colloquially. 

Self-concept 

Self-concept is the set of perceptions or reference points that 

the individuals has about himself; the set of characteristics, 

attributes, qualities and deficiencies, capacities and limits, 

values and relationships that the individuals knows to be 

descriptive of himself and which he perceives as data 

concerning his identity (Marsh & Seeshing, 1997). 

According to Ghazvini, (2011), self-concept is the set of 

knowledge and attitudes that we have about ourselves; the 

perceptions that the individual assigns to him and 

characteristics or attributes that we use to describe ourselves. 

It is generally considered to be an explanatory assessment and 

has a logical dimension. 

Academic self-efficacy refers to an individual’s judgments of 

his or her capabilities to perform given academic tasks and is 

also a component of the global psychological construct, self-

concept, which is also comprised of other aspects of self. 

(Schunk, 1991) 
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Academic self-perception is the student’s opinion of his or her 

academic abilities (Suldo, Shaffer, & Shaunessy, 2008).It is 

presumed that the perceptions students have about their 

academic skills influence the types of academic activities they 

select. These perceptions usually are within the categories of 

academic self-efficacy and academic self-concept (McCoach 

& Siegle, 2001). 

 

 

 

 

 

Previous research studies demonstrate that self-perception can 

serve as an influencer towards academic achievement. Huang 

(2011) through his investigations found that high self-concept 

is directly related to high academic performance and that self-

enhancement and skill development may have high 

pedagogical value. 

A study conducted by Nalah (2014)with the participation of 

412 college students in their first & final years to examine the 

relationship between self-concept & academic performance 

found that different individuals have self-concept in varying 

qualities as suggested by the term “negative and positive” self-

concepts and varying quantities as implied by “low and high” 

self-concepts. . Furthermore, this study reveals that there was 

no significant relationship between self-concept and academic 

performance of male & female students irrespective of their 

academic domain. Thus Nalah (2014) emphasized that gender 

does not influence or determines one’s self concept & 

academic performance.    

Attitude toward university 

An attitude is "a relatively enduring organization of beliefs, 

feelings, and behavioral tendencies towards socially significant 

objects, groups, events or symbols" (Hogg & Vaughan, 2005). 

In their research Candeias et al., (2010) & Veresova & Mala, 

(2016) found that school attitudes are one of the major factors 

to understand the relationship between teacher and student 

abilities and between those and the academic performance of 

students. 

Lewy (1986) described the actions, emotions, and decisions, 

beneficial or disadvantageous for school and school 

interactions, as the behavior of the student. Candeias et al., 

(2010) showed that pupils with lower performance and higher 

rate of school failure have more negative attitudes. (Veresova 

& Mala, 2016) found in their study that attitude towards school 

and learning significantly predicts academic achievement & 

this concept was further stressed by Ak & Sayil, (2006) 

Newton & Mwisukha, (2009) and Geddes et al.,  (2010). 

Few researches have tried to examine the difference in gender 

will have any different attitude in schools and how it impacts 

to academic achievement. Candeias et al., (2010) &  Houtte  

(2004) note that girls seem to have more positive attitudes 

toward school, while boys are less motivated and have more 

negative attitudes toward school. 

 

Attitude toward lectures/ teachers 

The teacher is the key factor in learning and education. A 

teacher is a person who works in educational institutions that 

allows students to accomplish cognitive, sensory and 

behavioral expectations and improvements within the 

educational system. 

 Gundogdu & Silman, (2007) revealed that a teacher is being 

able to interact with the student and display positive behavior 

such as asking questions, understanding their thoughts, showing 

interest and appreciation increases the students’ motivation and 

success.  

Studies have shown that teachers exert enormous influence on 

students and thus determine to a very large extent their academic 

performance. 

 

Ulug et al., (2011) in their study has mentioned that the student’s 

performance is not completely the result of their work; 

performance is affected by many factors and the first one is the 

attitude of the teacher. The student inspiration, his disposition 

towards education, the student's self-confidence and consequent 

growth of personality are influenced by the positive attitude of 

the teacher. This research has further found that there is an effect 

of the teachers’ positive attitude in improving the students’ 

success. 91.2% claimed positive attitudes increased performance 

according to the results of participants and 0.9% assumed 

progress was reduced, while 7.9% felt the output was without 

any impacts. A study conducted using a sample of four hundred 

students in Nigeria  by Madukwe et al., (2019)too have found 

that there is a positive and significant relationship between 

teachers’ attitude and students’ academic performance with a 

multiple correlation coefficient (R) of 0.865 and a multiple 

adjusted R Square of 0.594 accounted for 59.4% of the variance 

in the student’s academic performance. 

Goal Valuation 

Dompnier et al., (2009) have identified two types of goal 

orientation theories namely mastery & performance goals.  

Mastery goals and performance goals are differentiated by how 

the students view ability and by how success and failure are 

defined (Senako et al., 2011).  

Mastery goals are associated with one’s desire to learn by 

improving one’s competence through the acquisition of 

knowledge and skills. Performance goals are associated with 

one’s desire to demonstrate competence compared to others. 

Although some researchers suspect that mastery goals have a 

positive consequence on achievement-related outcomes, 

research has not clearly demonstrated that academic success 

stems from mastery goals (Dompnier et al., 2009). 
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Achievement is something that is based on self-fulfillment for 

mastery goals; and based on outperforming peers for 

performance goals (Senko et al., 2011). For the mastery goals, 

students believe that if the learners try harder, the ability can be 

developed (Dweck, 1986). Controversially, for the performance 

goal, ability is a set feature (Dweck, 1986).   

African American students with high levels of future 

orientations also have higher grades. It is worth noting that this 

construct also has important implications for the academic 

motivation of African American pupils. It seems that students 

with higher levels of future orientation and academic goals tend 

to possess higher academic motivation. African American 

students with strong orientations toward the future view 

education as an avenue to life success (Brown & Jones, 2004). 

Motivation & self-regulation 

Self-regulation is a skill that individuals employ to change their 

thoughts, feelings, desires, and daily activities to attain higher 

goals. In fact, self-regulation includes strategies, which 

individuals use to regulate and control their cognition (Doostian, 

et al., 2014). (Pintrich, 2000) says self-regulation is an active and 

constructive process that learners verify, regulate, and motivate to 

control their cognition and behavior (Pintrich, 2000). 

Motivation is defined as the direction and intensity of one’s 

efforts. ‘Direction of effort’ refers to the goals one wants to 

achieve, and ‘intensity of effort’ refers to the extent that person 

tries to achieve those goals (Ahmadi et al., 2009) (Paul & Elder, 

2013). 

A research conducted by Almalki (2009) using dental college 

students of Saudi Arabia to identify the influence of motivation on 

academic performance has found that there is a statistically 

significant correlation between academic performance & 

motivation. 

 

Pintrich (2000), (Zimmerman, 2008), Schunk & Zimmerman 

(2012)found that motivation is an important predictor affecting the 

academic performance and further added that such  influence 

seems to be related to the relationship found between high 

motivation and self-regulation, in which highly motivated students 

showed to be more capable of planning and mastering their 

learning processes independently. Also, researchers from multiple 

disciplines found that students with high levels of motivation have 

a superior learning outcome compared to their colleagues with 

lower levels of motivation (Schunk et al., 2012) 

 

Nota et al., (2004) examined the relationship between self-

regulation, academic achievement and flexibility. The results 

showed that students who used self-regulation strategies were 

more successful in learning and academic achievement than other 

students (Nota et al., 2004); (Zimmerman, 1989)). 

Many studies have investigated sex differences in students’ 

academic motivation and the results were inconsistent and 

inconclusive. Barkoukis et al., (2008) results revealed the 

existence of gender differences regarding intrinsic motivation to 

know and amotivation. In fact, the intrinsic motivation of women 

to learn is higher than men and lower than males in amotivation. 

However, the study did not 

reveal if there were gender differences with regard to extrinsic 

motivation an aspect of interest to the present study. 

 

Rusilo & Arias, (2004) results showed the existence of gender 

differences in extrinsic motivation with girls showing lower 

levels. Interestingly, even though this study revealed that boys 

were more extrinsically motivated, gender differences in the 

specific domains of extrinsic motivation (external, introjected and 

identified regulation) were not reported. 

 

Figure 3 – Conceptual Framework 

(Source: Developed by the researchers) 

 

IV. METHODOLOGY 

The purpose of this study was to investigate gender differences 

among undergraduates of Faculty of Management Studies of 

RUSL in the areas of attitudes toward school, attitudes toward 

teachers, goal valuation, motivation, and academic self-

perception. The conceptual framework of the study is as follows, 

Base on the above five independent variables, seven hypotheses 

were tested. 

 

 

H1: The male undergraduates’ academic achievement is lower 

than female undergraduates of FMS in RUSL. 

H2: The academic self-perception of male undergraduates 

surpasses female undergraduates’ in FMS in RUSL. 

H3: The attitude toward university of male undergraduates 

surpasses female undergraduates’ in FMS in RUSL. 

H4: The goal valuation of male undergraduates surpasses female 

undergraduates’ in FMS in RUSL. 

H5: The motivation/ self-regulation of male undergraduates 

surpasses female undergraduates’ in FMS in RUSL. 
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H6: The attitude toward teachers/ lectures of male undergraduates 

surpasses female undergraduates’ in FMS in RUSL. 

H7: There is a significant relationship between academic self-

perception, attitudes toward teachers, attitudes toward school, goal 

valuation, motivation/self-regulation, and academic achievement 

among male and female undergraduates of FMS in RUSL. 

 

 

To analyse whether male students’ academic self-perception, the 

attitude toward university, goal valuation, motivation/ self-

regulation and attitude toward teachers/ lectures surpass by the 

female students, sample t- test was used and base on the results, 

researchers aimed at finding whether there are any significant 

differences in the means in the variable of interest. 

 

To identify whether there is positive and significant relationship 

between independent variables and academic achievement 

correlation and regression were used and researchers aimed at 

finding the relationship type and explanatory power of 

independent variables to explore the dependent variable 

 

As the population of this study researchers selected 2013/2014 

academic year undergraduates who currently studying as fourth 

year undergraduates in the FMS in RUSL. The students are 

signified by the Department of Business Management, 

Department of Accountancy and Finance, Department of Business 

Information Technology and Department of Tourism and 

Hospitality Management. Considering the time and cost 

boundaries, sample size was determined as 100 students using 

stratified sampling method. 

 

This study can be categorized under the basic research category 

because the main objective of this study is to investigate the factors 

influence on the poor academic performance of the male 

undergraduates of FMS of RUSL. The knowledge which bloom 

through this basic research will able to prosper the fundamental 

understanding and knowledge in the future studies. 

This type of researches essentially concentrates on a situation 

study or a practical issue to clarify the dynamics of relationships 

between variables. This is an explanatory type research as it 

measures how the independent variables influence on the poor 

academic performance of the male undergraduates of FMS of 

RUSL 

This study can identify as analytical research due to the necessity 

of critical thinking skills and the evaluation of facts and  

information relevant to the research undertaken. Throughout this 

research, researchers are aimed at logically examine the factors 

that are affecting to the poor academic performance of male 

students. 

 

As this research based on Undergraduates, primary data were 

collected through distributing a questionnaire which compromise 

from 35 questions. Questions were designed to gather information 

on Academic self-perception, attitudes toward school, attitudes 

toward teachers (and classes) goal valuation, motivation/self-

regulation, attitudes toward teachers (and classes). Secondary data 

gathered from previous research studies, organizational records, 

paper articles, government publications magazines and internet. 

 

 

 

 

V. DATA ANALYSIS 

 

1. Sample Description 

 

Figure 4- Description of the sample 

(Source: Survey Data) 

Due to difficulties of mass data collection and time limitations a 

representative sample of 100 Students of aforesaid four 

departments were selected using the stratified sampling 

techniques. Both male and female students were selected from 

each department without prejudice to the gender equality within 

the sample. The sample represents a total of 53 percent of male 

respondents and 47 percent of female respondents in the Faculty 

of Management studies which cover all four departments. 

 

 

 

 

 

 

 

 

 

2. Reliability Analysis 

This section is examining the internal consistency in terms of 

reliability and validity of the constructs that were used to 

measure the key variables of the study before further analysis. 
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Table 3 – Results of the Reliability Analysis 

(Source: Survey Data) 

 

 

The table 3 shows the Cronbach’s alpha computed in terms of 

the average inter correlations among the items measuring the 

concepts. according to the table the questions considered in the 

questionnaire can be accepted as the Cronbach alpha is greater 

than its minimum of 0.700. 

 

3. Descriptive Statistics for Research Variables by Gender 

These section analyses individual variables by using descriptive 

statistics for identify their basic nature. In here researcher tries to 

identify the level of responses given by the sample regarding each 

independent variable and dependent variables. 

 

Table 4 -Descriptive Statistics for Research Variables by Gender 

Variables 
Male Female 

Mean SD Mean SD 

Academic 

Achievement 

(CGPA) 

1.830 0.871 2.319 0.662 

Academic self-

perception 

20.283 2.648 21.170 3.415 

Attitude towards 

university 

16.301 2.438 15.723 1.740 

Goal Valuation 21.283 3.874 21.425 3.987 

Motivation/ self-

regulation 

27.037 6.028 31.872 5.866 

Attitude toward 

teachers/lecturers 

14.924 4.384 21.000 3.413 

 

The mean value of academic achievement of female 

undergraduates was 2.319 with standard deviation of 0.66 which 

was considerably higher than male undergraduate’s academic 

achievement measured through Cumulative GPA with mean of 

1.83 and a standard deviation of 0.87. Academic self-perception 

and Goal valuation of female undergraduates is slightly higher 

than male undergraduates. However, the variables like motivation/ 

self-regulation and Attitude toward teachers/lecturers were 

depicting a considerable difference between the male and female 

undergraduates where males shown a substantial minor value than 

females. 

 

4. Hypothesis Testing 

 

For testing the first six hypothesis of the study Independent sample 

t-test was performed and its results are shown in the table 5. 

 

Table 5- Results of the Independent sample t-test 

To test the 7th hypothesis of the study which means that there is a 

significant relationship between academic self-perception, 

attitudes toward teachers, attitudes toward school, goal valuation, 

motivation/self-regulation, and academic achievement among 

undergraduates of FMS in RUSL, Correlation analysis and 

regression analysis was performed. 

 

Correlation 

Correlation analyses was performed to identify the relationship 

between the variables used in the study. The relationship of each 

independent variable with the dependent variable of academic 

performance was measured to achieve the objectives of the 

study. The table 6 shows the results of the correlation analyses. 

 

Table 6 - Results of the correlation analyses. 

Variable 
Pearson 

correlation 
Sig. 

Academic self-perception 0.423 0.001 

Attitude towards university -0.458 0.006 

Goal Valuation 0.438 0.000 

Motivation/ self-regulation 0.545 0.030 

Attitude toward 

teachers/lecturers 

0.599 0.000 

 

According to the table 6, all the independent variables (Goal 

valuation, Motivation/ Self-regulation, attitude toward teachers/ 

lecturers, academic self-perception) except attitude toward 

university depict significant positive relationship with the 

dependent variable Academic achievement. 

 

Regression analysis 

Variable Cronbach's 

Alpha 

No: of 

Items 

Academic self-perception .733 7 

Attitude towards university .851 5 

Goal Valuation .898 6 

Motivation/ self-regulation .929 10 

Attitude toward teachers/lecturers .889 7 
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This section aims to examine relationships using regression 

analysis. In regression analysis academic performance was 

entered as dependent variable and Goal valuation, Motivation/ 

Self-regulation, attitude toward teachers/ lecturers. Attitude 

toward University and academic self-perception were entered as 

independent variables. The results are showed in following 

tables. 

Table 7- Regression analysis (Model summary) 

Model R R 

Square 

Adjusted R 

Square 

Std. Error 

of the 

Estimate 

1 .777a .604 .583 .52584 

 

The R Square value is 0.604 which means 60.4% of the 

factors affecting on academic performance of undergraduates 

of FMS in RUSL can be explained by the selected predictions 

of the study. 

Table 8- Regression analysis (ANOVA Table) 

Model Sum of Squares df Mean 

Square 

F Sig. 

1 

Regression 39.649 5 7.930 28.679 .000b 

Residual 25.991 94 .277   

Total 65.640 99    

 

The P value from the ANOVA table is less than 0.001, which 

means that at least one of the five variables Goal valuation, 

Motivation/ Self-regulation, attitude toward teachers/ lecturers. 

Attitude toward University and academic self-perception can be 

used to model the impact on academic performance.  

 

Table 9 - Regression analysis (coefficient table) 

Variables 

Unstandardized 

Coefficients 

Sig. 

B Std. Error 

Academic self-perception -.227 .043 .000 

Attitude towards university -.111 .036 .003 

Goal Valuation .058 .024 .020 

Motivation/ self-regulation .111 .024 .000 

Attitude toward teachers/lecturers .038 .016 .021 

 

According to the all variables specified in the study except 

Academic self-perception and attitude toward university have 

positive impacts on academic performance of undergraduates of 

FMS in RUSL. 

 

VI. CONCLUSION 

This study was slanted towards to investigate the factors influence 

on the poor academic performance of the male undergraduates of 

Faculty of Management Studies of Rajarata University of Sri 

Lanka. Academic self-perception, goal valuation, attitude toward 

lecturers/ teachers, attitude towards university, motivation/ self-

regulation was considered as independent variables which was 

used to explore the dependent variable of academic achievement. 

From the list of five independent variables, the study found that 

there is a positive and significant relationship between three 

independent variables and academic performance. Goal valuation, 

attitude towards teachers and motivation/self-regulation identified 

as the three influential factors which governs the academic 

performance level in both male and female undergraduates. 

According to the research findings, there is a noteworthy 

enactment gap between the academic performance of male and 

female undergraduates. Albeit female student in all four 

departments tend to out ridge male students when it comes to the 

academic culture. Research findings also revealed that, male 

students’ motivation / self-regulation and attitude toward teachers 

score relatively lower than female students and it affects directly 

to reduce the performance capacity of male students in their 

academic endeavour. 
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Abstract 

Microservice based Autonomous surveillance system connects data sources with data sinks using interfaces and message queues for more 

reliable and scalable performance. In autonomous surveillance systems, data acquisition, message queue, data persist, data analysis and 

visualize models are running as a microservices in container.  Communication between Microservices is very efficient and robust since it is 

handled by docker-compose file. The proposed paper describes the process of decision making at real-time by integrating of multiple 

sensors, big data in various format, and disseminate the data from sensors to a visual mode through different level data preprocessing 

techniques. The preprocessing models from sensors to edge node is running as microservices in containers. The containers named as data 

acquisition, Data processing, data persistence, Data analyzing and Visualization services. Those processes accomplished by Kafka, 

mongoDB, TensorFlow, ELK stack deployed in containers.  

Keywords: Microservices, Docker, Containers, ELK, Object detection, Kafka. 

 

1. INTRODUCTION 

 

A. Autonomous Surveillance system 

Autonomous Surveillance System, capable of capturing and monitoring the sensor data from distributed ground sensors and 

transfer the data to the cloud. Further, the data is analyzed using artificial intelligence to perform quick actions based on user input. 

The proposed system supports planning and decision making in real-time on cloud infrastructure with efficient usage of resources and 

services. Sensors should be monitored, data should be captured and captured data should be consolidated, shared, analyzed and 

computed for decision making and visualizing on wired/wireless networks. 

The two major functionalities of this system include Observation and Service. The observation and service parts are handled by 

the cloud platform from capturing the data from sensors through wired/wireless interfaces. Also, data is modeled and transferred to 

end-users through wired/wireless interfaces. If microservices run directly on cloud, it will be deployed on virtual machines and it has 

serious limitations. Virtual machines imposes a large performance loss and copy of the operating system and its must run its own 

execution environment. In contrast, containers are the best solution and it performs isolated execution at the operating system level. 

Here, multiple containers supported by a single operating system, each running within its own, and separate execution environment. It 

will free up processing, reduce overhead and power for application components. 

 In Monolithic architecture, different modules of the system are tightly coupled and even if a single service failure will affect the 

entire system. The proposed system is developed using microservices where all modules are decoupled and independent of each other. 

So, the failure of a single service will not bring down the entire system. These services can be developed using different programming 

languages and use different independent data storage techniques. A Container is the best infrastructure for Microservices and it is the 

new trend to packaging libraries and dependencies and deploying Microservices based application. 

Containers provide execution isolation at the operating system level. A single operating system instance supports multiple 

containers, each running in its defined environments and containers are very lightweight compared to VMs.  The benefit of 

microservices in containers for the autonomous system is elasticity, storage, security, and availability. 

2. BACKGROUND 
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A. Microservices deployed on Container 

 

Microservice could communicate using HTTP protocols. Microservices expose API's to interact with other Microservices and 

client applications. REST APIs are helping to make fast and network latency and less overhead communication between clients and 

microservices. Each microservice can run in single or multiple containers, and these services can be distributed among different 

geographical locations. All the microservices are abstracted to the client applications behind an API gateway. Client access these 

services through the API Gateway which combines all the responses from different microservices. 

 

B. Docker Compose 

Docker Compose is the toolkit provided by the Docker platform for build, ship and run multi-container applications. If an application 

is a combination of multiple components i.e., multiple containers for different purposes then Docker compose is the tool that creates 

the environment to define the containers from the application stack. 

Docker Compose is mainly categorized into two key forms: 

1) Docker Compose in the form of a command-line command that will be used for build, ship and run multi-container applications. 

The command is called docker-compose. 

2) Docker Compose provides the Compose/Configuration file, where all the components of the application stack and their interaction 

with each other are defined under the services, networks, and volumes of the configuration file in the yaml (or) yml format. 

Docker-compose allows the users to declare the rules within a single docker-compose.yml configuration file. Every compose file 

format should have at least one service, and optionally volumes and networks. 

C. Real Time Object Detection 

The Autonomous system, anomaly detection, and object detection are mainly used for surveillance. A camera also being part of the 

sensors list, objects are detected using the TensorFlow machine learning framework[5]. This framework allows for the recognition, 

localization, and detection of multiple objects. It provides us with a much better understanding of an image as a whole.  

3. AUTONOMOUS SYSTEMS 

Automatic systems refer to self-managing, inexpensive, user-friendly systems. The continuous live streaming of sensors data 

producing a big volume of data to Kafka distributed processing unit under various topic names. Add to this, data persisting on mongo 

DB parallel.  When data arrives at Kafka topics, it forwards the data to Elasticsearch for searching and indexing using Logstash and 

the data is visualized using the Kibana dashboard. So in the underneath system, data acquisition, analyses, processing and persist 

functions are automated. 
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Fig. 1 Architecture of Autonomous System 

Fig. 1 shows the flow of the automated system, how the acquisition, processing, data persistence, object detection, analyze and 

visualize models are integrated with others [1]. This automated system is self -management system, where complex technology and 

heterogeneous modules are integrated, which collects data from various sensors on various topics and dispatches the data for storing 

and analyzing. Besides, supports dynamic updating of the MicroServices at runtime. All sensors are data producers; gathered sensed 

data from the surrounding area, MicroService applications are data consumers and leverage the generated data for meaningful 

insights. 

A. Data Acquisition: 

Data acquisition microservice has the capabilities of read data from sensor and data can be any format such as CSV, JSON, and byte 

array. When sensors start to interact with applications, it makes a POST request to an API endpoint to send their streaming 

information.  This information is transferred to Kafka microservices. 

B. Messaging service 

Kafka is mainly used for transfer data from one end to another end. In an autonomous system, Kafka acts as a mediator between 

data acquisition and Logstash containers.  Kafka is distributed and highly fault-tolerant and handles high demands of Microservices 

very efficiently.  Data acquisition Microservice will write data from various sensors to particular topics using Kafka messaging queue 

and Logstash will read data from Kafka topics and forward those data to Elasticsearch for indexing, searching, analyzing and 

visualizing by Kibana. For processing or visualizing consumers will read data from Kafka brokers [2]. Kafka broker is a per-node 

agent store message in different topics for later utilization. Messages are managed in Kafka in the partition by offset to identify 

polling position [3]. 

 

 
TABLE 1 

Table of all services and their consumer and producer information 
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Services Consume From Produces To 

DataAcquisition 

Service 

Sensors[Temperature, Humidity, etc] Kafka 

Object detection 

Service 

Sensor(Camera) WebRTC Flask server 

Kafka Service DataAcquisition Service MongoDB, Logstash 

Logstash Service Kafka ElasticSearch 

ElasticSearch Logstash Kibana 

 

C. Database as a Container 

 

The intent of database service is for smooth data flow operations. MongoDB sharding capability helps for the automation process to 

store data in multiple systems and ease of accessibility when data in demand. Its suit for microservice architecture and eliminates the 

complexity of communication over microservices API. It adds durability to the application and the scale of distributed approach help 

to replicate the service if a service goes down. 

 

D. ELK Services as Containers 

Three dockerized images Elasticsearch, Logstash, and Kibana running parallel by using docker-compose. Logstash is depending on 

Elasticsearch and Kafka services so those two services need to be deployed first. Logstash is a transformer, where input Kafka is an 

input provider and Elasticsearch is output reader. Elasticsearch is exposed and mapped on port number 9201. Kibana is depending on 

the Elasticsearch, therefore Elasticsearch should be deployed before Kibana. Kibana visualizes the data which is stored on elastic 

search data and Kibana services expose on port number 5601[4]. 

 

4. IMPLEMENTATION 

The proposed project configuration (yaml) file consists of 7 containerized services for Kafka (zookeeper and broker), ELK 

(Elasticsearch, Logstash, Kibana) stack, DataAcquistion and Object Detection models. 

Sensors deployed in remote locations gather different types of information from the surroundings like temperature, humidity, 

and live feed through cameras, etc. All this information collected by a container service named data acquisition. This service depends 

on the Kafka services namely Zookeeper and Broker. 

 

dataacqusition: 

image: dataacquisition:latest 

container_name: dataacquisition 

.... 

depends_on: 

-    zookeeper 

-    broker 

Data Acquisition container service runs on 8081 ports and exposes the same 8081 port on to the host machine[6]. This 

container service uses the host volumes which maps the host machine's directory to the local directory. 

ports: 

        -    “8081:8081” 

volumes: 

        -    <hostMachine’s directory:/<container Local directory> 

Object Detection service running as a container using TensorFlow Object Detection API and Flask web server. Javascript 

HTTP POST method sending frames to TensorFlow API to detect the object on every frame. This application running as a docker 

image and it is exposed and mapped on port number 5000. 

All the services defined in this configuration file are discoverable by each other with a user-defined network. 

 

networks: 

        -    <user_defined_network> 

The command attribute usually takes the value of starting the application from the command line in the container. 

After the data gets collected in the data acquisition container and then it is pushed to the Kafka containers namely Zookeeper and 

Broker.  
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Zookeeper service runs on port 2181 and the same exposure to the host machine and broker runs on 9092 with 9092 exposed to the 

host machine and depends on the zookeeper service. The environment variables for the broker are defined in the configuration file 

such as BROKER_ID, ADVERTISED_HOST_NAME, CREATE_TOPICS, REPLICATION_FACTOR, etc. 

From the Kafka containers, the data is directed to the Logstash service running on 4000 port.  From the Logstash service, data is 

directed to the Elasticsearch service, where it is indexed and visualized using the Kibana framework and Kibana is running on port 

number 5601. 

 

 

Fig. 2 Screenshot of Autonomous Sensor Network 

5. CONCLUSIONS 

 

In this paper, we described the system which is integrated with various heterogeneous sensors build an autonomous system using 

microservice applications in container architecture. The bid data is involving an end to end data transportation that is from various 

sources to sink will be automated without any human intervention. This model will deliver the reliable decision making system for 

surveillance. This system various complex technologies and easily handled and interconnected by docker-compose file. To further 

extend, the system will be is interrogated with unmanned aerial and unmanned water sensors for surveillance.  
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ABSTRACT 

         Fifteen early maturing sugarcane clones including two checks were planted in 
Randomized Block Design with three replications during spring season 2017 at research farm 
of RPCAU Pusa to evaluate the variability and clustering pattern for cane yield and yield 
attributing traits. Observations were recorded for the eighteen traits viz., germination % at 45 
days after planting, number of shoots at 120 days, plant height at 150, 240 days and at harvest, 
cane diameter at harvest, millable canes at harvest, single cane weight at harvest, brix, pol, purity 
and ccs at 8 and 10th month stage, sugar yield and cane yield at harvest and after its statistical 
analysis, all the characters were found differed significantly for all the genotypes. All the early 
maturing sugarcane clones were grouped into four distinguished clusters among fifteen genotypes. 
Cluster I contained maximum number of clones (6) followed by cluster IV (4), cluster III (3) and 
cluster II (2).  Maximum intra-cluster D2distance was observed in cluster I and maximum inter-
cluster D2distance was observed between cluster II and cluster IV. The trait, Pol percent at 10th 
month stage showed maximum character contribution percent towards divergence followed by 
sugar yield at harvest, cane yield and brix at 10th month stage. Keeping all the genetic information 
and their conclusive interpretations, it can be safely concluded that to attained these objectives, 
bi-parental mating or poly-cross technique used for developing high yielding sugarcane clones 
involving genotypes belonging to cluster II and cluster IV as well as cluster III and cluster IV may 
be tried. 
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Introduction 

        Sugarcane is an important cash crop of world as well as India. It alone provides 75 percent of the 
sugar traded worldwide. In India it is grown in 49.53 lakh hectares with total production of 352.16 
million tonnes and productivity of 71.09 tonnes/ha. Cultivation of sugarcane in India dates back to the 
Vedic period. The earliest mention of sugarcane cultivation is found in Indian writings of the period 1400 
to 1000 B.C. It is now widely accepted that India is the original home of Saccharum species. Saccharum 
officinarum most probably developed in the East Indonesian/New Guinea area. The present day sugarcane 
is considered to be the outcome of polyploidization and hybridization consisting predominantly of S. 
officinarum L. (2n = 80), known as ‘noble cane’ and ‘wild cane’ S. spontaneum (2n = 40–120), along with 
minor contributions from S. robustum, S. sinense, S. barberi and related genera such as Miscanthus, 
Narenga and Erianthus. The genus Saccharum is complex and consists of six species viz. S. officinarum, 
S. barberi, S. sinenses, S. edule, S. spontaneum and S. robustum, out of these S. spontaneum and S. robustum 
is the wild in nature while other four are cultivated species. The sugarcane varieties are man-made hybrid 
clones involving   Saccharum officinarum and S. spontaneum with a few genes incorporated from, S. 
sinense, S. barberi and to a limited extent S. robustum.    

                   Early maturing sugarcane varieties have been improving the performance of factories by 
increasing the average sugar recovery especially during the early part of the crushing season. The early 
maturing varieties record a high sucrose level as compared to the mid-late ones and mature within 10 
months. At present, Bihar has only 22% sugarcane area under early maturing group while it should be 
50%. For smooth running of sugar factory, high yielding early varieties will be beneficial to farmers for 
raising his incomes. As per Indian sugar 2018 the productivity in sugarcane in Bihar for the year 2016-
17 was 50 t/ha while in present investigation some of the early maturing sugarcane clones has yield 
potential up to 106 t/ha. We know that the breeders involved in sugarcane improvement will have to face 
the tough challenge of increasing the productivity of early maturing varieties of sugarcane. There is lot 
of breeding works like, Bi-parental mating, involving two specific parents possessing general thriftiness 
followed by subsequent selection in the successive settling generations, forms the major approach to 
varietal development of sugarcane for general commercial cultivation. Evidently, for this, a large number 
of clones are to be evaluated at the seedling as well as clonal generations for cane yield and juice quality 
characters. Yield is a complex character but in sugarcane it acquires additional dimension of complexity 
as it turns out to be a union of cane yield as well sugar in cane which is highly dependent on a number 
of component attributes. Furthermore, polygenic control of yield and its component characters, larger 
magnitude of genetic, clonal and environmental interactions with the final yield make the task of breeders 
more difficult. 
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          Furthermore, since maximum expression of heterosis is expected with mating, involving diverse 
genotypes a thorough knowledge of relative genetic distance between different clones is also necessary. 
It may act as a guide in the selection of parents to be involved in crossing. 

Materials and Methods:- 

         The materials used for the study comprised of 13 clones viz, CoP 11436, CoP 11438, CoP 
12436, CoP 14436, CoP 15436, CoP 15437, CoP 16437, CoP 16438, CoP 17436, CoP 17437, 
CoP 17438(SRI, Pusa), CoLk 12207(RRS, Motipur), CoSe 12451(Seorahi, UP) and two checks 
CoP 11437, BO 153 (SRI, Pusa). All the 15 clones including two checks were planted in 
Randomized Block Design with three replications during spring season 2017. Total 18 traits viz., 
germination % at 45 days after planting, number of shoots per hectare at 120 days (000/ha), 
plant height at 150 days (cm), plant height at 240 days (cm), plant height at harvest (cm), cane 
diameter at harvest (cm), millable canes at harvest (000/ha), single cane weight at harvest (kg), 
brix at 8th month stage (%), pol in juice at 8th month stage (%), purity at 8th month stage (%), brix 
at 10th month stage (%), pol in juice at 10th month stage (%), purity at 10th month stage (%), ccs 
at 8th month stage (%), ccs at 10th month stage (%), sugar yield at harvest (t/ha) and cane yield at 
harvest (t/ha) were recorded during the course of investigations in the fifteen clones on par plot 
basis with the help of following methods, 

     Germination was recorded after 45 days of planting. The formula for calculation of 
germination percentage is    Number of buds germinated divided by Number of buds planted 
into 100. Number of shoots was counted at 120 DAP on per plot basis. It includes the mother 
plants as well as the tillers that have come out of the mother plant. Then it was converted into 
thousands per hectare. The cane height was measured with the help of a measuring tape (cm) 
from the ground surface to the top most internodes of cane stalk. The average of the five samples 
of cane stalks represented the cane height. The plant height is measured at 150, 240 days and at 
harvest. Thickness was measured at the middle of cane stalk in centimeters (cm) with the help of 
a vernier caliper. Average of five sample canes represents the cane thickness of the plot. Canes 
bearing appreciable height i.e. more than 1m were considered as millable canes. The millable 
canes were counted on the whole plot basis at harvest. The numbers of millable canes (NMC) per 
plot were converted into NMC thousand per hectare. The weight of five randomly selected canes 
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from each plot was measured in kilogram (kg) and the average single cane weight was 
calculated. Sample of five randomly selected cane stalks were crushed in a cane crusher. The 
juice was poured in graduated measuring cylinders of 500 ml and brix hydrometer was 
suspended in this cylinder. When the brix hydrometer stopped oscillating in the cylinder, then 
the reading was recorded. Approximately 100 ml juice of each sample was taken in a beaker and 
about 1-1.5 gm of basic lead acetate anhydrous was added to it, stirred and kept for some time 
for the precipitation of the non-soluble substance. The precipitated impurities were filtered off 
and clear filtrate juice was collected. The clear filtered juice was filled in 20 cm long Polari-
meter tube. This tube was placed in the body of Polari-meter and pol reading was recorded. Using 
Schmitz table (Spencer and Meade, 1955), the sucrose percent in juice was noted for 
corresponding values of the brix and pol reading. The percentage of sugar in total solid in a sugar 
product called purity percentage. The juice purity percentage was calculated by using the 
following formula: Purity Percent =  Pol in juice 

Juice Brix
× 100. CCS % at 8th and 10th month stage was 

calculated from sucrose in juice and brix reading as per formula given below: CCS percent = [S-
(B-S) × 0.4] × 0.73 Where, S = Sucrose percent in juice (pol %) B = Brix percent in juice. Sugar 
yield (CCS t/ha) at harvest was calculated by multiplying CCS percent with cane yield per plot 

and it was converted in t/ha. Sugar yield (CCS t/ha) =CCS (%)in cane × Cane yield (t/ha)

100
. The cane yield 

was taken at the time of harvesting. Cane yield (t/ha) was recorded during harvesting after 
weighing the all canes in a plot and converted it into t/ha. 

Statistical Analysis 

    The data collected for eighteen traits were analyzed for analysis of variance, estimation of 

standard error and critical difference by standard analysis of variance technique as given by 

Panse and Sukhatme (1967). Test of significance for difference between characters means was 

carried out by referring to the F- table given by Snedecor & Cochran (1967). A measure for group 

distance based on multiple characters was given by Mahalanobis (1928). Following the analysis 

of variance and covariance, the data was subjected to multi-variate analysis. It was calculated 
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according to Rao (1952). Original variable means were transformed to uncorrelated variables 

by the pivotal condensation method. 

           D2 values were calculated for 105 pairs of combinations, as the sum of differences of the 

varieties over all transformed variables. 

                                D2 = dij (Xi1 – Xi2) (Xj1 –Xj2) 

Where, 

dij = inverse of estimate of variance-covariance matrix. 

         Suppose if we take three characters,  

The  

D2 = d11 (X11 – X12)2 + d22 (X21 –X22)2 + d33 (X31 –X32)2 + d12 (X11 – X12)  (X21 X22) +  

        d13 (X11 – X12) (X31 –X32) + d23 (X21 – X22) (X31 –X32) 

           To simplify the computational procedure, the variables x1, x2 and x3 were transformed to 

a new set of uncorrelated variables, y1, y2 and y3. Distance D2 as computed by x1, x2 and x3 will 

be the same when computed by y1, y2 and y3. 

Hence, the reduced formula will be,  

          D2 = D12 +D22 +D32 

Now, D2 values which are sum of squares of the differences in transformed uncorrelated 

values for various characters were calculated and significance of D2 values were tested treating 

as X2 (chi-square) values at 5 and 1 percent levels of significance. 
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Grouping of clones in to various clusters:- 

         At first, D2 values of all individual populations in (n-1) combinations were arranged with 

ascending order. After arranging the D2 values in this manner, a method suggested by Toucher 

(Rao, 1952) was used for cluster formation. 

        The two populations having smallest distance from each other were considered first to 

which a third population having smaller average D2 values, from the first two population was 

added. Then came the nearest fourth population and so it went on. At a certain stage, when it 

was felt that after adding a particular population, there was disrupt increase in the average D2 

values, the population was not added into that cluster. Similarly, a second cluster was formed. 

This process was repeated till all the populations were included into one or the other cluster. 

         After formation of the clusters on the basis of D2 values, the average intra-cluster D2 values 

were obtained by the formula:                                                                  

        Average intra-cluster D2 values =  
∑ 𝐷1

2

𝑁
    

Where, 

∑D12 = sum of distances between all possible combinations (n) of the populations  

            included in a cluster. 

In this way, average inter-cluster D2 values were also obtained between any two groups. 

The square roots of the D2 values represented the distance between and within the two 

groups.
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Table: - 1 Analysis of variance for eighteen characters in early maturing clones of sugarcane 

Sl. 

No. 

 

Characters Mean sum of squares 

Replication 

d.f.=2 

Genotype 

d.f.=14 

Error 

d.f.=28 

1 Germination % at 45 DAP 18.42 37.95** 5.61 

2 Number of Shoots at 120 DAP (000/ha) 100.16 169.62** 38.18 

3 Plant height at 150 DAP (cm) 24.38 637.77** 76.40 

4 Plant height at 240 DAP (cm) 102.84 1628.97** 176.08 

5 Plant height at harvest (cm) 143.16 1440.10** 238.96 

6 Cane diameter at harvest (cm) 0.024 0.073** 0.019 

7 Millable canes at harvest (000/ha). 139.21 176.33** 59.87 

8 Single cane weight at harvest (Kg). 0.004 0.046** 0.004 

9 Brix at 8th month stage (%) 0.08 1.93** 0.31 

10 Pol in juice at 8th month stage (%) 0.10 2.17** 0.20 

11 Purity at 8th month stage (%) 0.04 4.35** 0.74 

12 Brix at 10th month stage (%) 0.20 5.37** 0.13 

13 Pol in juice at 10th month stage (%) 0.09 2.18** 0.09 

14 Purity at 10th month stage (%) 1.76 12.21** 0.54 

15 CCS at 8th month stage (%) 0.05 1.24** 0.11 

16 CCS at 10th month stage (%) 0.06 0.78** 0.05 

17 Sugar Yield At harvest (t/ha) 0.26 6.87** 1.12 

18 Cane Yield At harvest (t/ha) 31.15 353.68** 67.10 

* Significant at 5%, ** significant at 1%
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Table: - 2    Grouping of clones into various clusters among fifteen genotypes of early maturing 

sugarcane clones 

Clusters Number Clones 

I 6 CoP11436 

CoLk12207 

CoP12436 

CoSe12451 

CoP14436 

CoP17438 

II 2 CoP11437 (C) 

BO153 (C) 

 

III 

3 CoP15436 

CoP17437 

CoP17436 

IV 4 CoP16437 

CoP16438 

CoP11438 

CoP15437 
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Table: - 3 Inter and Intra Cluster D2 Distance of fifteen early maturing sugarcane clones 

Clusters I II III IV 

I 244.484 525.944 497.238 548.349 

II  194.295 856.131 983.844 

III   113.88 301.324 

IV    161.183 

 

Table: -    4  Cluster Means for eighteen characters of early maturing sugarcane clones 
 

Germination 

% at 45 DAP 

Shoots 

per 

hectare 

at 120 

DAP 

(000/ha) 

Plant 

height 

at 150 

DAP 

(cm) 

Plant 

height 

at 240 

DAP 

(cm) 

Plant 

height 

at 

harvest 

(cm) 

Cane 

diameter 

at 

harvest 

(cm) 

millable 

cane Per 

hec at 

harvest 

(000/ha) 

Single cane 

weight at 

harvest(Kg) 

Brix 

at 8 

month 

stage 

(%) 

pol at 

8 

month 

stage 

(%) 

Purity 

at 8 

month 

stage 

(%) 

Brix 

at 10 

month 

stage 

(%) 

pol at 

10 

month 

stage 

(%) 

Purity 

at 10 

month 

stage 

(%) 

CCS at 

8 

month 

stage 

CCS at 

10 

month 

stage 

Sugar 

yield at 

harvest 

(CCS 

tonne/ha) 

Cane yield 

(tonne/ha) 

Cluster I 34.22 96.19 120.96 221.42 258.01 2.43 97.19 0.84 18.41 16.07 87.30 20.77 18.04 86.96 11.05 12.37 10.08 81.48 

Cluster II 34.00 113.46 96.17 195.46 239.96 2.55 105.37 0.84 19.52 17.42 89.22 22.50 18.79 83.52 12.10 12.63 11.24 88.99 

Cluster III 32.22 93.65 114.08 192.39 231.33 2.47 101.28 0.83 19.42 17.16 88.34 19.18 16.92 88.18 11.87 11.69 9.81 83.72 

Cluster IV 36.08 100.48 122.50 239.23 273.92 2.77 93.23 1.09 19.10 17.00 89.06 20.45 17.98 87.97 11.80 12.41 12.56 101.26 
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Table: - 5 Character Contribution percent divergence of early maturing sugarcane clones  

Character Contribution % 

1. Germination % at 45 DAP 0.01 

2. Shoots at 120 DAP (000/ha) 0.01 

3. Plant height at 150 DAP (cm) 0.01 

4. Plant height at 240 DAP (cm) 0.01 

5. Plant height at harvest (cm) 1.90 

6. Cane diameter at harvest (cm) 0.01 

7. Millable canes at harvest (000/ha) 0.01 

8. Single cane weight at harvest (Kg) 2.86 

9. Brix at 8 months stage (%) 0.01 

10. Pol in juice at 8 months stage (%) 0.95 

11. Purity at 8 months stage (%) 0.01 

12. Brix at 10 months stage (%) 12.38 

13. Pol in juice at 10 months stage (%) 44.76 

14. Purity at 10 months stage (%) 0.01 

15. CCS at 8 months stage (%) 2.86 

16. CCS at 10 months stage (%) 0.01 

17. Sugar Yield At harvest (t/ha) 18.10 

18. Cane Yield At harvest (t/ha) 16.19 
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Figure 1 - Cluster diagram of 15 early maturing sugarcane clones 
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Result and Discussions 

The ANOVA for 18 characters of early maturing sugarcane clones has been presented in 

Table-1. The analysis of variance showed high significant difference for all the traits. The results 

pointed out that clones differed significantly it means wide range of variability existing among the 

clones for all the characters. These variations had their bases in genetic differences among the clones.  

               All the clones were grouped into four distinguished cluster based on the method 

discussed previously. Table-2 mentioned the grouping of clones into various clusters among fifteen 

genotypes of early maturing sugarcane clones. Cluster I contained maximum number of clones (6) 

viz, CoP11436, CoLk12207, CoP12436, CoSe12451, CoP14436, CoP17438 followed by cluster IV 

(4) viz, CoP16437, CoP16438, CoP11438, CoP15437, cluster III (3) vizCoP15436, CoP17437, 

CoP17436 and cluster II (2) viz, CoP11437(C), BO153(C). The average intra- and inter-cluster 

distances were calculated from the D2-values of respective clones within and between the clusters. 

References to Table-3 and figure-1 indicated that the intra-cluster D2-values ranges from 113.88 to 

244.484 (III-III, I-I) suggesting that substantial amount of diversities were present within the cluster 

itself. Maximum intra-cluster D2distance was observed in cluster I (D2= 244.484) and maximum 

inter-cluster D2distance was observed between cluster II and cluster IV (D2= 983.844). Figure 3 

showed the Intra- and Inter-cluster D2distancebetween the clusters. Table: - 4 showed the Cluster 

Means for different characters of early maturing sugarcane clones. Cluster II was observed to have 

highest cluster mean for number of shoots per hectare at 120 days, millable cane per hectare at 

harvest, brix at 8th month stage, pol percent at 8th month stage, purity at 8th month stage, brix at 10th 

month stage, pol percent at 10th month stage, ccs at 8th month stage and ccs at 10th month stage 

whereas cluster IV was observed to have highest cluster mean for germination at 45 days of planting, 

plant height at 150, 240 days and harvest, cane diameter at harvest, single cane weight at harvest, 

sugar yield at harvest and cane yield. Cluster III was observed to have highest cluster mean for only 

one character purity at 10th month stage. None of the characters was observed for highest cluster 

mean in cluster I. Table: - 5 showed the towards character contribution percent divergence of early 
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maturing sugarcane clones. Pol percent at 10th month stage showed maximum character contribution 

percent towards divergence followed by sugar yield at harvest, cane yield, brix at 10th month stage 

etc. 

The analysis of variance for all the eighteen characters indicated that clones, differed 

significantly for all the characters it means, presence of sufficient variability, scope for further 

selection, breeding superior clone and desirable genotypes. These variations had their bases in 

genetic differences among the clones and considerable improvement can be achieved by all these 

characters during selection. The finding of earlier workers namely Singh et.al. (2010), Ahmad 

et.al. (2010), Khan et.al. (2012), Ijaz et.al. (2013), Sanghera et.al. (2014), Kumar (2014), Sanghera 

et.al. (2015), Pandya et.al. (2015), Hiremath et.al. (2016), Sanghera et.al. (2017), Mehareb et.al. 

(2017), Patil et.al. (2017) and Ranjan and Kumar (2017) have already been reported the significant 

differences among the genotypes for all the characters. 

Exploitation of heterosis largely depends on the degree of genetic divergence between the 

parents selected for breeding programme. Genetically diverse parents are expected to yield 

superior hybrids. Generally divergence study in performed to seek superior parents for having 

maximum heterosis by utilizing optimum level of diversity. The population that belong to 

heterogeneous environments are not necessarily genetically more diverse. Genotypes which are 

grouped together are less divergent as compared to those which belong to different clusters. 

Clusters separated by maximum statistical distance show the maximum divergence. Therefore, 

while selecting parents for crossing programme, two point should be considered: 

1. The choice of clusters with maximum statistical distance and 

2. Selection of two genotypes  from already chosen clusters, 

Crossing of genetically diverse parents with desirable gene controlling economic 

quantitative and quality characters may give elite progenies due to assembling of those desirable 

genes. 

In the present investigation, all the fifteen genotypes were grouped into four clusters. 

Clustering pattern showed that the genetic diversity was more important than geographical 

diversity because genotypes belonging to different places of origin were also present in the same 

clusters. This confirms the findings of Patil et.al. (2017). 
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Maximum inter-cluster distance was observed between cluster II and cluster IV followed 

by between cluster II and cluster III, cluster I and cluster IV, cluster I and cluster II, cluster I and 

cluster III with a least value between cluster III and cluster IV. Maximum intra-cluster distance 

was shown by cluster I followed cluster II, cluster IV and cluster III.  

Theoretically, a breeder may anticipate maximum manifestation of heterosis in hybrids 

derived from crossing of genotypes having maximum genetic distance. On this ground, crossing 

should be effected between the genotypes that belong to cluster II and cluster IV.  

However, in selecting varieties from the already chosen groups, the maximum genetic 

distance suggested that genotypes with high index for specific characters that fall into different 

clusters could be inter-crossed to generate good number of sugarcane progenies having greater 

potentiality for breeding purpose by virtue of their desirable characters (Sangheraet.al. 2015), 

similar suggestion was also given by (Ahmad et.al 2010). It may be possible that genotypes having 

maximum genetic diversity possess low yielding ability and other characters with poor 

performance. Further-more, maximum expression of  heterosis is often limited with the hybrids 

derived from genotypes that are neither closely nor distantly related.  

The mean performance of the genotypes belonging to cluster IV with regards to characters 

for which selection may be practiced was high. However, the mean performance of the genotypes 

belonging to cluster II and cluster III that was separated by high genetic distance from cluster IV. 

A critical analysis of cluster means for different traits indicated that Cluster II was observed to have 

highest cluster mean for number of shoots per hectare at 120 days, millable cane per hectare at 

harvest, brix at 8th month stage, pol percent at 8th month stage, purity at 8th month stage, brix at 10th 

month stage, pol percent at 10th month stage, ccs at 8th month stage and ccs at 10th month stage 

whereas cluster IV was observed to have highest cluster mean for germination at 45 days of planting, 

plant height at 150, 240 days and harvest, cane diameter at harvest, single cane weight at harvest, 

sugar yield at harvest and cane yield. Cluster III was observed to have highest cluster mean for only 

one character purity at 10th month stage. The maximum genetic distance suggested that genotypes 

with high index for specific characters that fall into different clusters could be intercrossed to 

generate good number of sugarcane progenies having greater potentiality for breeding purpose by 

virtue of their desirable characters. Similar suggestions were given by Sangheraet.al. (2015) 
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Through the mean performance of the genotypes that fell into cluster II and cluster III was 

not as good as those of cluster IV, still high expression of heterosis for cane yield can be expected 

if complementary gene action is present with regard to cane yield. Hence, crossing between 

genotypes belonging to cluster II and cluster IV as well as cluster III and cluster IV may be 

advocated for maximum expression of heterosis in regard to cane yield. 

Therefore, on the basis of present finding and their conclusive reasoning, bi-parental 

mating or poly cross technique involving genotypes belonging to cluster II and cluster IV as well 

as cluster III and cluster IV may be advocated in order to generate seedling to superior genetic 

background. Clonal selection in subsequent generation should be based on number of millable 

canes, number of shoot at 120 days and plant height at harvest for developing high yielding 

sugarcane varieties. Observations on germination at 45 days of planting, single cane weight, cane 

diameter should also be recorded and clonal surpassing these characters of standard varieties be 

advanced to next clonal generation. Quality attributes like brix, pol and purity percent cannot be 

ignored. These quality characters should also be recorded at 8th and 10th month of planting in order 

to develop short duration early varieties.  

Summary and conclusion 

       The range of variations alluded possibility of improvement among the clones for the 

characters. However, the analysis of variance appraised significant differences for all the 

characters. Keeping all the genetic information and their conclusive interpretations, it can be safely 

concluded that to attained these objectives, further sugarcane breeding programme bi-parental mating 

or poly-cross technique used for developing high yielding sugarcane clones involving genotypes 

belonging to cluster II and cluster IV as well as cluster III and cluster IV may be tried 
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Abstract 

     Abstract: Sedimentation studies have the possibility of providing profile curves and other vital parameters useful for modeling 

two-phase flow operations and dimensioning of clarification tanks in water purification plants. In continuation of the study on 

sedimentation of alkaline-earth metal phosphates, the effects of temperature and ion concentration variables on sedimentation rate 

profiles, order and rate constant of trimagnesium phosphate (TMP) and tribarium phosphate (TBP) precipitates were evaluated at 

different temperatures using the Modified Isolation (Initial Rate) method. It was found that, for TMP precipitate, initial 

sedimentation was dependent on temperature variations at high concentrations of magnesium and phosphate ions. On the other 

hand, it was dependent on temperature at low concentrations (0.02M) of barium and phosphate ions, for TBP precipitate. TMP 

precipitate content in reaction vessel decreased as temperature of the medium and concentrations of magnesium and phosphate 

ions mixed were increased. For TBP, precipitate content in reaction vessel increased as temperature of the medium and 

concentrations of barium and phosphate ions mixed were increased. These results suggest that, although temperature and ion 

concentration influence sedimentation of precipitate, ion concentration is probably more influential than temperature especially 

when precipitate content in reaction vessel is high. 

     Key Words: trimagnesium phosphate, tribarium phosphate, temperature, ion concentration, sedimentation properties, 

precipitate 

 

1.0 INTRODUCTION 

Bench-scale sedimentation studies have the possibility of providing clarifying profile curves and other important parameters 

required to design clarifiers and thickeners for use in waste water treatment plants as well as modeling two-phase flow operations 

[1, 2]. Contrary to traditional sedimentation process involving settling of solid materials introduced into stationary columns by 

operators, there are, however, precipitate sedimentation processes involving settling out of solid phase materials formed from 

solution medium. Applications abound in chemical pre-treatment processes such as in water and sewage treatment and in 

analytical separations where flocculating and precipitating agents are added to aqueous suspensions to effect precipitation and 

subsequent sedimentation of insoluble particles [3]. Experimental study of precipitate sedimentation can be realized in settling 

apparatus such as graduated transparent cylinder [4]. Conditions (temperature, concentration, stirring, pH) can be adjusted to 

either enhance or hinder the process [5].  

Solubility product data from Sapling, SLAC [6, 7] indicate magnesium and barium form strong phosphate precipitates that may 

settle out spontaneously in their suspensions, if left to stand. Recently, Obunwo et al. [8] reported the influence of temperature 

and ion concentration on sedimentation characteristics of tricalcium and tristrontium phosphates precipitates. The study provided 

profiles and other parameters useful for describing gravitational sedimentation behaviours of calcium and strontium phosphates. 

In this companion study, the effects of temperature and ion concentration variables on sedimentation rate profile and other 

properties (order, rate constant) of trimagnesium phosphate (TMP) and tribarium phosphate (TBP) precipitates were evaluated, 

using the Modified Isolation Method. The objective was to present the effects of temperature and ion concentration on 
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sedimentation profiles and properties of TMP and TBP precipitates. Data may serve as models for correction of temperature and 

concentration variations in sedimentation process. 

2.0 MATERIALS AND METHODS 

Solutions containing magnesium, barium and phosphate ions were separately prepared using analytical grade magnesium nitrate 

hexahydrate (Mg(NO3)2.6H2O), barium nitrate (Ba(NO3)2)  and tribasic sodium phosphate (Na3PO4) and de-ionized water.  

Precipitate sedimentation measurement apparatus was set up using a transparent cylindrical tube (with graduated scale on the 

outside), Pec Medical Magnetic Stirrer Hotplate (Model Number: 85-2), transparent 3000cm3 capacity beaker (as water-bath), 

thermometer, magnetic stirrer, and clamp and stand. The transparent cylindrical tube is the main item in which precipitate 

sedimentation measurement was done. Graduation on the outside of the tube enabled the displacement of the precipitate to be read 

visually. The magnetic stirrer hotplate provided controlled heat to the sample (in the tube) through the water in the water-bath. 

The desired heat supply to the sample was maintained by adjusting temperature control knobs on the magnetic stirrer hotplate. To 

ensure uniform distribution of heat to the sample (precipitate), the magnetic stirrer was positioned to stir the water in the water-

bath without disturbing the sample and the process while the thermometer reads the temperature of the water. The clamp and 

stand held the cylindrical tube into the water-bath. Other items were a light source and digital stop clock. The light source (5.5 

watts LED rechargeable desk lamp) was placed behind the water-bath to illuminate the cylindrical tube for visual monitoring. The 

digital stop clock was used for taking timely readings of the precipitate sedimentation tests. 

The Modified Isolation (Initial Rate) Method, involving turn-wise variation and isolation of reactant concentration and 

measurement of initial sedimentation rate [2, 9, 10], was employed. Tests were performed by mixing known volume (40ml) of 

varying concentrations (0.2M - 1.0M) of magnesium ions or (0.02M - 0.1M) of barium ions with constant 0.6M or 0.06M 

phosphate ions concentration, respectively, to form either trimagnesium phosphate (TMP), Mg3(PO4)2, or tribarium phosphate 

(TBP), Ba3(PO4)2, precipitate. Accordingly, the process was repeated by varying the concentration of phosphate ions while 

keeping the concentration of magnesium or barium ions constant. TMP precipitate [Mg3(PO4)] did not form when low 

concentrations (0.02M - 0.10M) of magnesium and phosphate ions were mixed. Precipitate formed when a 9-fold increase in 

concentration range (0.2M - 1.0M) relative to the original range (0.02M - 0.10M), designed for the study, was mixed. In each test, 

the precipitate suspension formed after mixing was stirred immediately for 30 seconds and then allowed to stand. The 

displacement (H) of the suspension front was monitored and the corresponding time (T) recorded every 30 seconds, for 150 

seconds. The rate, at which the suspension zone moved, in the early stages, was used to obtain the initial sedimentation rates, Rs, 

(Equation 1). In precipitates exhibiting low sedimentation, for example Mg3(PO4)2, the appearance of the suspension interface 

marked the onset of sedimentation and the time the interface formed was also used to measure the initial sedimentation rate (Rs). 

The tests were conducted at different temperature settings (30oC, 35oC, 40oC, 45oC, 50oC and 55oC) of the sedimentation 

measurement apparatus. 

The sedimentation behaviour of insoluble material (precipitate) from solution medium depends upon the concentrations of 

reacting species [8, 11]. Hence, sedimentation rate, Rs, was expressed with respect to the concentrations of the metal (Equation 2) 

and phosphate (Equation 3) ions. Plots of log (Rs) against log (ion species) determined other sedimentation parameters.  

Rs = 
𝐻

𝑇
=  

−(ℎ𝑝𝑖−ℎ𝑝0)

𝑡𝑖−𝑡0
       (1) 

𝑅𝑠𝑀 = 𝐾𝑠𝑀[𝑀
2+]𝑎       (2) 

𝑅𝑠𝑃 = 𝐾𝑠𝑃[𝑃
3−]𝑏       (3) 

Where: hpi = height of the precipitate suspension at a given time, ti, hp0 = height of the suspension at time zero, t0, Rs = Initial 

sedimentation rate, RsM and RsP = Sedimentation rates with respect to metal (M) and phosphate (P) ions, KsM and KsP = 

Sedimentation rate constants with respect to metal (M) and phosphate (P) ions (a) and (b) = sedimentation orders with respect to 

metal (M) and phosphate (P) ions, and M = Magnesium or barium. 

3.0 RESULTS AND DISCUSSION 

3.1 Sedimentation Rate Profiles of TMP and TBP precipitates at Various Temperatures: Initial sedimentation rate results 

of TMP and TBP precipitates are displayed in Figures 1, 2, 3 and 4 as function of temperature for various concentrations of the 

metal (magnesium and barium) and phosphate ions. Results in Figures 1 and 2 show that initial sedimentation rate of TMP 

precipitate is dependent on temperature variations when solutions containing high concentrations of magnesium and phosphate 
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ions were mixed. TMP sedimentation profiles corresponding to 0.4M, 0.6M, 0.8M and 1.0M magnesium ion concentrations, 

given in Figures 1 and 2, show positive increases in initial sedimentation rate as temperature rose from 30 to 55oC. A near zero 

increase was observed for the 0.2M magnesium ions concentration. Similarly, profiles for 0.6M, 0.8M and 1.0M gave positive 

correlated TMP initial sedimentation rate when phosphate ions concentration was varied. Slightly negative and near zero 

correlations were obtained for 0.2M and 0.4M phosphate ions concentrations. For TBP, the results in Figures 3 and 4 show that 

initial sedimentation rate of TBP precipitate was influenced by temperature at low concentrations (0.02M) of barium and 

phosphate ions. Rise in temperature from 30 to 55oC produced positively correlated initial sedimentation rate profiles for 0.02M 

barium and phosphate ions concentrations. Profiles corresponding to 0.04M, 0.06M, 0.08M and 0.10M barium and phosphate ions 

concentrations generally gave near zero correlation. Figures 1 and 2 also indicate that, at higher temperatures, concentrations of 

magnesium and phosphate ions mixed influenced initial sedimentation rate of resulting TMP precipitate. For example, at 45oC 

initial sedimentation rate of TMP precipitate increased from 0.0023 to 0.0037cms-1, 0.0037 to 0.0125cms-1, 0.0125 to 0.0119cms-

1, and 0.0119 to 0.0133cms-1 when magnesium ions concentration increased from 0.2 to 0.4M, 0.4 to 0.6M, 0.6 to 0.8M and from 

0.8 to 1.0M. Similarly, when phosphate ions concentration was increased from 0.2 to 0.4M, 0.4 to 0.6M, 0.6 to 0.8M and from 0.8 

to 1.0M, TMP precipitate initial sedimentation rate respectively rose from 0.0005 to 0.0010cms-1, 0.0010 to 0.0014cms-1, 0.0014 

to 0.0025cms-1 and 0.0025 to 0.0033cms-1. For TBP, Figures 3 and 4 show that initial sedimentation rate of TBP precipitate was 

influenced by low concentrations (<0.04M) of barium and phosphate ions mixed. For example, at 35oC initial sedimentation rate 

of TBP precipitate dropped from 0.1544 to 0.1539cms-1 and 0.1572 to 0.1556cms-1 when the barium and phosphate ions 

concentrations were respectively increased from 0.02 to 0.04M. When barium and phosphate ions concentrations increased from 

0.04 to 0.06M, TBP initial sedimentation rate decreased further from 0.1539 to 0.1533cms-1 and 0.1556 to 0.1522cms-1, 

respectively. 

The appearance of TMP precipitate suspension varied along temperature and concentration lines. It was observed that TMP 

precipitate suspension mixture gradually changed into paste-like sticky gel as temperature was raised from 30oC to 55oC. Also, 

the cloudiness of the suspension decreased as the concentration of magnesium or phosphate ions in mixture increased. No rate 

result was recorded for 0.2M phosphate ions concentration at 50oC. Again, no TMP precipitate initial sedimentation rate result 

was recorded for 0.2M, 0.4M and 0.6M phosphate ions concentrations at 55oC. It was observed that TMP precipitate suspension 

formed at these temperatures and concentrations were highly viscous and thick with no evidence of sedimentation even when 

allowed to stand beyond the early stages. Although, the cause of the decrease in cloudiness with increasing magnesium or 

phosphate ions concentration is not very clear, but may be due to gradual dissolution of the precipitate in the medium because of 

the high concentrations of magnesium and phosphate ions solutions mixed. Therefore, the combined effects of decreasing 

viscosity as temperature was raised and low precipitate content as concentrations of magnesium and phosphate ions mixed were 

increased were responsible for the observed increase in TMP precipitate initial sedimentation rate. In direct contrast to that of 

TMP, TBP precipitate content, as seen in the reaction vessel, increased with increase in concentration of barium and phosphate 

ions mixed. Suspension interface occurred in the upper and lower regions. For both variations (barium and phosphate ions), the 

suspension interface of the 0.02M concentrations were observed at the upper region and the precipitate formed was gelatinous in 

nature. A lower interface of more coarse TBP precipitate was observed from 0.04 to 0.10M barium and phosphate ions 

concentrations. This may represent a concentration-dependent transition from a colloidal size TBP precipitate to a more 

crystalline one.  

Ideally, temperature and ion concentration affect sedimentation when considered separately, via change in medium viscosity [12]. 

It is a fact that at higher medium temperature, viscosity drops; hence decreased resistance of particles to settle, and an increase in 

sedimentation results [13]. Also, solutions of high reactant ions concentration, when mixed, may result in high medium viscosity 

(increased inter-particle interactions and resistance) if concentration of precipitate particles formed in reaction vessel is high. 

However, when temperature and concentration of solution of reactants ions are varied concurrently, the resultant event will 

depend on the magnitude of the contribution of each variable to the sedimentation process. At low reactants ion concentration 

(low precipitate content) and high medium temperature, decrease of viscosity may out-weigh interactions, thus initial 

sedimentation rate increases. At high reactants concentrations (high precipitate content) and medium temperature, inter-particle 

interactions out-weigh decrease of viscosity, and initial sedimentation rate decreases. These eventualities probably determined the 

outcomes.   
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Figure 1: Initial sedimentation rate profiles of TMP precipitate as function of temperature for various [Mg2+]. 

 

Figure 2: Initial sedimentation rate profiles of TMP precipitate as function of temperature for various [PO4
3-]. 

 

Figure 3: Initial sedimentation rate profiles of TBP precipitate as function of temperature for various [Ba2+]. 
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Figure 4: Initial sedimentation rate profiles of TBP precipitate as function of temperature for various [PO4
3-]. 

3.2 Kinetics of TMP and TBP Precipitates Sedimentation: Based on model similarity and perfect fit with the method of 

Initial Rate, primary sedimentation data were analyzed using the derived pseudo rate order laws (Equations 2 and 3). Tables 1 and 

2 show additional sedimentation properties (order and rate constant) of TMP and TBP precipitates obtained at various 

temperatures. For TMP precipitate, sedimentation order ranged from 0.11 to 1.20 and -0.006 to 0.029, for TBP, at constant 

phosphate ion concentration. At constant metal ion concentration, sedimentation order ranged from 0.45 to 1.27, for TMP, and -

0.014 to 0.016 for TBP. Ranges of sedimentation rate constants (Ks) were also obtained. Sedimentation rate constant varied 

between 2.88 × 10-3 - 3.30 × 10-2 when phosphate ions concentration was kept constant and between 1.51 × 10-3 - 3.93 × 10-3 at 

constant magnesium ions concentration. For TBP precipitate, it varied between 1.46 × 10-1 - 1.65 × 10-1 when phosphate ions 

concentration was kept constant and between 1.41 × 10-1 - 1.57 × 10-1 when barium ions concentration was kept constant. Closer 

look at Tables 1 and 2 shows that sedimentation orders and rate constants of TMP precipitate vary slightly with temperature 

whereas those of TBP precipitate do not. Although, the reason for this is not obvious, but may have cued from the fact that 

temperature markedly influenced the sedimentation of TMP precipitate but poorly affected that of TBP. Also, particle-medium 

interactions, stronger in TMP suspension than TBP, may be responsible for the variation. The order and rate constant of 

sedimentation do not provide much information about the sedimentation process. Nevertheless, by extrapolation, rate constant of 

sedimentation equates measured gravitational sedimentation rate at infinite dilution. Values of the sedimentation rate constant 

also depend on the size of the precipitate particles formed. High sedimentation rate constant is obtained when precipitate formed 

tends to be crystalline and low when precipitate formed tends to be colloidal.  

Table 1: Influence of Temperature on Sedimentation Parameters of TMP Precipitate. 

Temperature, 
oC 

Sedimentation 

Order (a) at 

constant [PO4
3-] 

Sedimentation Rate 

Constant, ksMg, at 

constant [PO4
3-], 

(cms-1M) 

Sedimentation 

Order (b) at 

constant [Mg2+] 

Sedimentation Rate 

Constant, ksP, at 

constant [Mg2+], 

(cms-1M) 

30 0.11 2.88 × 10-3 0.45 1.51 × 10-3 

35 0.67 6.18 × 10-3 0.61 1.74 × 10-3 

40 0.87 7.13 × 10-3 1.16 3.05 × 10-3 

45 1.20 1.54 × 10-2 1.27 3.80 × 10-3 

50 0.93 2.48 × 10-2 1.24 3.93 × 10-3 

55 1.08 3.30 × 10-2 ** ** 

**  Incomplete data due to formation of stable TMP precipitate suspension below 0.6M  phosphate ions concentration. 

Table 2: Influence of Temperature on Sedimentation Parameters of TBP Precipitate. 

Temperature, 
oC 

Sedimentation 

Order (a) at 

constant [PO4
3-] 

Sedimentation Rate 

Constant, ksBa, at 

constant [PO4
3-], (cms-

1M) 

Sedimentation 

Order (b) at 

constant [Ba2+] 

Sedimentation Rate 

Constant, ksP, at 

constant [Ba2+], (cms-

1M) 
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30 0.029 1.65 × 10-1 0.016 1.57 × 10-1 

35 -0.008 1.50 × 10-1 -0.014 1.48 × 10-1 

40 -0.010 1.51 × 10-1 -0.017 1.47 × 10-1 

45 -0.006 1.52 × 10-1 -0.023 1.45 × 10-1 

50 -0.007 1.50 × 10-1 -0.030 1.41 × 10-1 

55 -0.013 1.46 × 10-1 -0.032 1.46 × 10-1 

 

CONCLUSION 

The effects of temperature and ion concentration on initial sedimentation rates of trimagnesium phosphate (TMP) and tribarium 

phosphate (TBP) precipitates were determined using the Modified Isolation (Initial Rate) Method. It was found that, for TMP 

precipitate, initial sedimentation was dependent on temperature variations at high concentrations of magnesium and phosphate 

ions; it was dependent on temperature at low concentrations (0.02M) of barium and phosphate ions, for TBP precipitate. TMP 

precipitate content in reaction vessel decreased as temperature of the medium and concentrations of magnesium and phosphate 

ions mixed were increased. For TBP, precipitate content in reaction vessel increased as temperature of the medium and 

concentrations of barium and phosphate ions mixed increased. Sedimentation data obtained in this study fitted well the pseudo 

rate order law, implying the dependence of initial sedimentation rate on ion concentration. Whereas TMP precipitate produced 

positive sedimentation order, TBP precipitate gave negative order. Data may serve as models for correction of temperature and 

concentration variations in precipitate sedimentation process. 
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Abstract- Changing of living place will change experience, 

including for religious practice especially in communism country 

which religious practice is not as free as non-communism 

countries. Therefore, this study investigated muslim international 

students in Northeast Normal University on experiencing Islamic 

worship practice and what meaning they attribute to their 

experience of Islamic worship practice. Qualitative study was 

conducted with study case method to answer these questions. 

Seven international students from different countries were 

interviewed and researcher joined their isha prayer to observe 

them. The data was analysed using grounded theory methodology, 

which was using three level of coding. Students have difficulties 

and challenge to perform their worship such as changing of time, 

less facilities, loneliness, food, direction. They should suffer with 

these problems in order to solve it and keep practicing their 

worship by asking to the expert, following worship apps, 

following local leader, self-answer, confirm and compromise. This 

experience gave them better impacts for their self-quality and 

religiosity. 

 

I. INTRODUCTION 

hina is one of the most popular countries for economic, study, 

or business purposes of international migration. People’s 

Republic of China is a multicultural nation which consists 

admitted religions. Freedom of religion is a fundamental right of 

the Chinese people, and guaranteed by the government. 

Furthermore, in many societies religious diversity has been 

increasing due to migration, new religious movements, and new 

ways of being religious or spiritual in contemporary society 

(Casanova, 2007; Foley and Hoge, 2007; Smith, 2002; Davie, 

Ammerman, Huq, Leustean, Masoud, Moon, Olupona, Sinha, 

Smilde, Woodhead, Yang, & Zurlo, 2018). In China currently, the 

Communist authorities acknowledge five major institutional 

religions – Buddhism, Daoism, Islam, Catholicism and 

Protestantism. Even though the ruling Communist Party enforces 

atheism as part of the orthodox ideology for the party members 

and indoctrinates it to all people through the school system and 

mass media, many religions are reviving and developing in 

contemporary China, evidenced by the increasing number of 

temples, churches and mosques, and the number of followers 

(Yang, 2012). 21 million Chinese Muslims are dominated by 

ethnic minorities centered in the northwestern provinces, except 

Hui people who can be found throughout China (Islamic 

Association of China 2012). 

         All religious activities must be registered and approved by 

the government. Once registered, all religious activities must be 

managed by officials who have been approved by the government, 

carried out at a location approved by the government, and held on 

meeting times approved by the government. Any activity that fails 

to meet these requirements are not protected by law. 

         China has five officially approved religious organizations 

which are the Buddhist Association of China, Chinese Taoist 

Association, Islamic Association of China, Three-Self Patriotic 

Movement and Chinese Patriotic Catholic Association. The 

government has protection namely "normal religious activity". 

This means in practice as activities should take place within 

government-sanctioned religious organizations and registered 

places of worship. China adopts policies on freedom of religious 

belief, manages religious affairs in accordance with the law, 

adheres to the principle of independence and self-management, 

actively guides religions to adapt to the socialist society, and 

unites religious believers and non-believers to the greatest extent. 

The Chinese government supports all religions in upholding the 

principle of independence and self-management, allowing 

religious groups, clerical personnel and believers to manage 

religious affairs themselves in accordance with the Constitution 

and law. According to Article 36 of the Constitution of the 

People’s Republic of China, “Citizens of the People’s Republic of 

China enjoy freedom of religious belief. No State organ, public 

organization or individual may compel citizens to believe in, or 

not to believe in, any religion; nor may they discriminate against 

citizens who believe in, or do not believe in, any religion.” Article 

36 also stipulates that “No one may make use of religion to engage 

in activities that disrupt public order, impair the health of citizens 

or interfere with the educational system of the State,” and that 

“Religious bodies and religious affairs are not subject to any 

foreign control.”  

         Whereas Christianity and Islam are viewed by most of 

Chinese people as foreign religions and in many ways "anti-

China" or at least "un-Chinese," while Buddhism is viewed as a 

traditional Chinese religion. Buddhism is clearly not native to 

China, as it originated in India and did not enter China until the 1st 

century A.D.s (Davies & Grant, 2008). Mosques are under the 

government's authority and mosque leaders known as imam-

hatybs are appointed by the state. Islamic literature is strictly 

C 
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controlled and Muslim children are especially targeted for 

government controls. 

 

II. THEORITICAL FRAMEWORK 

Islamic worship 

         The main purpose of Allah created human and jinn according 

to Adz-Dzaariyaat, 56-58 is to pray to Allah (God). Ibadah is 

an Arabic word which means service or 

servitude. In Islam, ibadah is usually translated as "worship", 

and ibadat—the plural form of ibadah—refers to Islamic 

jurisprudence (fiqh) of Muslim religious rituals. In English term, 

Islamic ibadah is usually translated as "worship" and means 

obedience, surrender, and devotion to God. Islamic jurisprudence 

concerns on the rules governing worship in Islam or the religious 

worship obligation that apply to all Muslims when they are in the 

age (mature) and have a healthy body and mind. This is 

distinguished from other subjects of jurisprudence in Islam which 

are commonly known as muamalat (interpersonal transactions).  

Every good deed of muslim is considered worship. However, this 

worship has different level commanding of performing it. Farḍ is 

an Islamic term which denotes a religious duty commanded 

by Allah (God). Fard can also mean ‘the ruling means the thing 

which is so obligatory that one is not relieved of the obligation 

until he fulfills it, it is called fard. If this thing is a part of worship, 

the worship will be void without it, leaving it out is a major sin’. 

The Fiqh distinguishes two sorts of duties, that are individual duty 

or farḍ al-'ayn relates to tasks that must be performed by every 

muslim, such as daily prayer (salat), and the pilgrimage to Mecca 

at least once in a lifetime  (hajj); and sufficiency duty or farḍ al-

kifāya is a duty which is imposed on the whole community of 

believers (ummah), such as caring of janaza (corpse). The 

individual is not required to perform it as long as a sufficient 

number of community members fulfill it. 

         In Islam worship or ibadat include the pillar of Islam; 

declaration of faith (shahadat), ritual prayer (salat), observed five 

times every day at appointed times, with prescribed preparations 

(ritual cleansing), prescribed movements (standing, bending, 

prostrating, sitting) and prescribed verses, phrases; alms (zakat), 

customarily 2.5% of a Muslim's total savings and wealth above a 

minimum amount known as nisab, which is based on income and 

the value of all of one's possessions; fasting (sawm), the abstention 

from eating and drinking during daylight hours, especially during 

the Islamic holy month of Ramadan, and pilgrimage to Mecca. 

The annual Islamic pilgrimage to the holiest city of the Muslims, 

and a mandatory religious duty for Muslims that must be carried 

out at least once in their lifetime by all adult Muslims who are 

physically and financially capable of undertaking the journey, and 

can support their family during their absence.  

 

Immigrant Religious Activities 

         Immigrants living out of their country birth, considering the 

outsider status and lack of accommodation of Islam in Western 

Europe, Muslim immigrants may feel more alienated to stay there 

(Just, Sandovici, Listhaug, 2014). In addition to the ideal of 

brotherhood among Muslims, Islam also seems to able to bridge 

cultural distance with a set of underlying values. In spite of the 

linguistic, ethnic, political, and social differences throughout the 

Islamic world, there are series of dietary requirements, prayer 

routines, and other factors that work to bind Muslims from 

different cultural backgrounds. 

         Islam emphasizes on unity in all facets of life. It is not 

surprising that, despite coming from various cultural backgrounds, 

Muslims around the world share not only the same basic Islamic 

beliefs (in the Oneness of God, the Qur’anic revelation, and so on), 

but also similar habits, such as dietary laws and greeting formulae. 

In spite of the vast differences in culture between the various 

Islamic countries, there exists an underlying bond that unites 

Muslims wherever they may be. 

         According to Hu (2016), in light of the oppression of various 

religions during the Mao’s Era and the ensuing softening of 

religious policies by allowing for certain religious freedom since 

the 1980s, mainland China serves as a good case to test this theory. 

The Mao generation, arguably, grew up in completely anti-religion 

social-political order, where the violent suppression of religious 

activities since the 1950s and the eradication of all kinds of 

religions from the entire society during the Cultural Revolution 

significantly reduced people’s opportunities to learn about and 

practice religion (Goossaert and Pamler, 2011; Nedostup, 2010). 

In addition, the official ideology of atheism that institued after 

1949 attached considerable political sensitivity and risk to 

religious adherence to ordinary citizens. In this regard, the Mao’s 

generation faced dramatic constraints upon their religious life that 

was imposed by the state. In contrast to the Mao’s generation, the 

youth cohorts raised in the Reform Era have more, although still 

limited, freedom to get access to various religions relative to their 

parents, since, as we discussed earlier, the state control over the 

religious market in the Reform Era has been loosened. Moreover, 

in the Globalization and Information Era, more recent cohorts, in 

relation to their parental generations, are more adept at using 

multimedia or internet to get familiarized with different religions, 

both foreign and native ones. These new historical conditions 

intersect with the development process of the Reform-Era 

adolescents, implying that the younger cohorts, on average. 

         Religious involvement is important for the old since it serves 

for them as an important source of life meaning and helps senior 

persons cope with the hardship in the later life (Atchley, 2009). 

Indeed, for many migrants, religion plays a fundamental role in 

terms of identity references (Warner, 2000) language, traditions, 

and ways of practicing the faith may differ greatly according to the 

country of origin. Hence, there is often a high degree of social 

encapsulation among different Muslim sub-groups (Peach, 2006). 

Even if mosques constitute the principal symbol of the Muslim 

presence (Immerzeel & Tubergen, 2013). According to social 

influence theory, individuals are affected by the religiousness of 

people in their social network: parents, relatives, spouse, 

neighbors, teachers, co-workers, and so on (Sherkat, 1998; Sherkat 

and Wilson, 1995). In more religious contexts and networks, 

individuals are more likely to become and remain religious 

themselves, due to socialization, reinforcement of norms and 

values, monitoring and social sanctioning. Also, in more religious 

networks, people might be involved in religious activities to please 

significant others (e.g., parents, spouse) who value participation in 

such religious activities (Sherkat, 1998; Sherkat and Wilson, 

1995). Likewise, in Dutch society which is more opened, 

immigrants found to be more and more exposed to the secular 

norms and practices, gradually taking over some of these norms 

and practices themselves as well (Chiodelli, F. (2015). 
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III. PROBLEM OF STATEMENT 

         People in China are mainly Muslim by birth since some 

Chinese report having converted to the religion. Regardless, Islam 

holds a prominent place in the faith lives of the Chinese people. It 

is the third largest world religion in the country after Buddhism 

and Christianity, with about 20 to 30 million devout believers. 

In China Islam is largely restricted to a geographical ares of China, 

the northwestern province of Xinjiang, and to ethnic minority 

groups. Thus, most of Chinese people do not necessarily view 

Islam as a foreign religion, but as being a religion for ethnic 

minorities. They settled in the Western regions of China: Ningxia, 

Gansu, Qinghai, Yunnan, and especially Xinjiang. Considerable 

Muslim populations can also be found in Henan, Hebei, Shaanxi, 

and Shandong (Gilreath, 2008).  

         The concept and purpose of worship in Islam is 

incomparable with any other religion in existence.  It combines the 

worldly with the spiritual, the individual with the society, and the 

internal soul with the external body.  Worship has a unique role in 

Islam, and through worship, a person is considered a true Muslim 

who accords his entire life to the Divine Will. 

 

The importance of worship may be seen in the fact that it has been 

prescribed by God in all religions prior to Islam. Worship may be 

classified into two types: 

         1)   Specific Beliefs, feelings and visible acts of devotion 

paid in homage to God which He has commanded. 

         2)   All other acts of goodness generally encouraged in the 

life of a Muslim. 

 

         Humans are commanded to believe in certain ultimate truths, 

discussed in the articles of faith. This is the most important aspect 

of worship.  Belief is the basis for what a person feels and does – 

actions and feelings are a reflection of belief. 

         God has commanded that Muslims fulfill certain commands 

throughout the course of their lives, exemplified in the five pillars 

of Islam.  These have been determined daily, such as the prayer, 

and annually, such as the compulsory charity and the fast of 

Ramadan, or as little as once in a person’s life, such as the 

Hajj.  There are many other acts of worship prescribed in Islam 

other than the five pillars, some of which are obligatory and others 

of which are voluntary, their performance left to a Muslim’s 

discretion. 

         Again, when a person spends his day performing specific 

acts of worship, they are constantly reminded of the purpose of life 

and their final end, and this in turn helps them to accord their lives 

to the Will of God, doing what He is pleased with and avoiding 

what is not He liked. 

         Although it may seem to some that worshiping and obeying 

God is similar to imprisonment and slavery, the worship of God 

and slavery to Him actually liberate humans from all kind of 

conquests.  A person breaks freedom from the chains of society, 

peers, and family, and liberates him to please His One True 

Lord.  This is true freedom which results in security and 

satisfaction.  Servitude to God is the ultimate source of freedom. 

In praying, there are sarat (requirement) and rukun (pillar) that 

should be applied in order to reach particular level. Sarat is thing 

that should be fulfilled before doing an activity. If the sarat is not 

completed thus the activity is not sah (acceptable). Rukun is a 

thing that should be done in performing an activity. It means that 

rukun is a main thing, if it is not done, the activity is not sah. Batal 

(invalidated) is incompletion the sarat and rukun, or in correct 

sarat and rukun. If an activity does not, complete this rukun, the 

deed will be invalidated. 

         International students who were coming with cross-cultural 

background will face new environment with different condition 

and situation from their own environment that they were living 

before. Thus, it brought new experience for them to practice their 

worship in China during their study. In this study, researcher 

aimed to investigate how is muslim international students 

experience their worship in their daily life, and what meaning they 

attribute to their experience of Islamic practical worship.  

 

IV. METHODOLOGY 

         This study is qualitative research design which uses a case 

study approach combined with grounded theory. A case study 

means that this study is based on an in-depth investigation of a 

single individual, group, or event to explore causation. To 

accomplish the goal, researcher selected seven (7) muslim 

international students of Northeast Normal university (NENU) as 

participants of the study. Researcher used convenient purposeful 

sampling to collect the data from them. They are muslim students 

who are practicing prayer in congregation for Isha time. Among 

participants are graduated students, 3 master students and 4 Ph.D 

students who are coming from different countries which have 

different muslim environment and culture, age, level of education, 

length stay in China, and foreign experience. Three of them are 

female and four are male, range age of them is from 27 to 35 years 

old. The participants come from countries which have muslim 

majority, such as Siria, Egypt, Indonesia, Uzbekistan and Nigeria 

and muslim minority such as Thailand. Three participants already 

have foreign experience before coming China to muslim countries 

and non-muslim countries such as Malaysia, Australia, Singapore, 

Malaysia, Saudi Arabia, France, Cambodia, Myanmar, Indonesia, 

and Laos. Participants’ life in China is from one to five years. 

         From the seven participants, six of them were coming from 

muslim majority countries, Indonesia, Siria, Egypt, and 

Uzbekistan which the muslim population around 80% above until 

98%. Only one participant was coming from minority muslim 

country, Thailand with total muslim population about 5%. 

However, in home town that participants live in is not totally 

muslim majority or 100% muslim population. Zain, participant 

from Indonesia was living together with Christians in his 

hometown. Zain, Hasan, and Tamimah had experience visiting 

non-muslim countries, but all of them ever visited muslim 

countries as well.  
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Name  Gender Age Level of 

Education 

Nationality Staying in 

China 

Foreign 

experience 

Visited 

Country 

Anwar Male 31 Ph.D Indonesia 5 years Yes  Malaysia 

Zain Male 27 Master Indonesia 2 years Yes  Australia, 

Singapore, 

Malaysia 

Janah Female 32 Master Nigeria 1 year No  

Aishah Female 27 Master Siria 3 years No  

Adin Male 33 Ph.D Uzbekistan 4 years No  

Hasan Male 30 Ph.D Egypt 2 years Yes  Saudi Arabia, 

France 

Tamimah Female 33 Ph.D Thailand 5 years Yes  Malaysia, 

Cambodia, 

Myanmar, 

Indonesia, 

Laos 

 

         They were collected through semi structured interview of 

approximately 25 to 45 minutes in length at international student 

dormitory of Northeast Normal University and sharing experience 

about Islam in their own country that was always done after prayer 

through non-formal speech in length 5-7 minutes.  

         The interview was conducted in two languages, Indonesian 

and English language. Indonesian language was used because 

interviewee was Indonesian, and the participant, Anwar was 

student who majored in Chinese language instruction. Then, 

researcher translated it into English. For other participants are in 

English. The material of interview was about Islamic life 

experience in participants’ country, other country and in China on 

their problem of practicing fardhu worship and how to solve the 

problem, their view to see and feel the experience of performing 

worship in China. However, researcher mostly highlighted on their 

experience of performing fardh worship.  

         Through interview researcher recorded to transcribe, 

however, one participant namely Hasan did not allow interviewee 

to record it, thus, interviewee only noted the conversation between 

them. This interview was used as a primer data. To measure 

trustworthiness of finding, researcher did member checking 

strategy by providing participants an opportunity to read transcript 

and preliminary analysis.  

         For the second instrument data collection, researcher only 

joined the agenda (non-formal participant observation) by joining 

one of participants’ agenda that is isha’ (evening) prayer every 

night. 

         The data were analysed using grounded theory methodology, 

which was using three level of coding. First, open coding which 

involves breaking down the data and beginning the process of 

categorization; second, axial coding takes initial categories and 

makes further comparisons that describe relationships between 

categories; three, selective coding saturation coding is examined, 

                                                 
1 talaqqi is learning Islamic teaching through meeting 

immediately face to face between teacher and student.  

which means that further analysis produces new information or 

need for additional categories. All the data are captured and 

described by key categories, and a core category emerges that tells 

the central story of all participants as a group.  

 

V. FINDINGS 

Worship Experience in Mainland 

         The participants who came from middle eastern countries 

mostly conducted their religious activities in the mosque. 

Although there are many religious groups however, they are living 

together, and mosque proposes several types of agendas and 

activities that can be involved by muslims around the mosque. 

Thus, mosque is not only place for prayer, it is used as a place to 

organize other activities. Muslims there learn Islam from the 

mosque by talaqqi1 with teacher, they discuss together about their 

problem of religious or social life and solve the problem according 

to Islamic perspective. In addition, muslims have sheikh’s2 contact 

to discuss with if they have problem in anytime. Thus, they can 

contact them and discuss through messaging or coming to his 

house anytime. It makes them do not have serious problem with 

their daily life related to practical worship.  

         Thee mosque also organizes Islamic activities including 

fardhu worship and non-fardhu worship, such as prayer five times, 

sunnah prayer, paying zakat (tax), distributing sadaqah. Thus, 

people can do Islamic activities there as well as do Islamic worship 

together. It can be said that mosque is the Islamic centre for 

middle-east life. 

         Other participants from Indonesia, they do not have religious 

environment. Anwar, although he lives together with muslim 

people, the personal Islamic practice in his area is not as strong as 

middle east area due to the living area which is located in 

2 sheikh is like a muslim teacher and leader which usually 

lead shalat, share Islamic knowledge 
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mountainous area. Mountainous area in Indonesia is well-known 

as not religious area. However, More than 90% of citizen there are 

muslim. In addition¸ common Islamic practices such as prayer in 

congregation, paying zakat are offered at mosque, and also still 

have other traditional Islamic practice such as other muslim in 

Indonesia are doing. They recite wirid (du’a/ prayer) after 

finishing salat, reciting qunut (additional prayer) in subuh (dawn) 

prayer, reciting tahlil (prayer) for people who have passed away, 

and reciting manaqib (biography) for special purpose. People in 

that place can perform and practice very well, however, comparing 

to other regions of Indonesia, their religious activities are not as 

strong as other places. Islamic activities are just offered there. 

Willingness and desire to perform are based on self-consciousness 

In other part, Zain who lives together with Christians can find 

access to perform worship easily. The actual condition is almost 

similar with Anwar’s environment. But the difference is he lives 

together with people with other religion. They live in harmony and 

respect each other. Interestingly, some mosque and church are 

located in the same area, and somehow they are face to face or 

neighbouring. Both mosque and church use speaker in some 

situation, but they can put in appropriate time which does not 

interfere with each other. Thus, respecting is not only letting the 

others to perform their duties, but also giving comfort to the others 

to do their duties as long as does not offend each other.  

         Other muslim countries, Nigeria and Uzbekistan, the 

government gives the freedom for the citizenship to perform their 

worship as well. Nobody will not care and judge about individual 

practice. Place for doing worship is easy to find. However, in 

Uzbekistan performing worship is more stringent with 

government regulations. People only can pray in the special place 

provided for prayer such as musalla, mosque, and home. 

According to the government’s rule, public places are not 

permitted to perform religious activities. Also for holding big 

Islamic meeting, people should get permission from the 

government, and the procedure is complicated which attaching 

very clear purpose and description of agenda. On the other hand, 

the government regulates muslim’s need very well, such as 

opportunity to pilgrimage, measurement for paying zakat and so 

on. Thus, Uzbek muslims have the same way in performing the 

branch of worship (furu’). It is in contrary with Nigeria where 

many religious groups are there. People can choose to which 

religious group the want to perform their way of worship. 

Different individual can perform the same worship in different 

ways.  

         Country with small muslim population, which Tamimah 

comes from, Thailand is not easy to get public facilities for 

performing worship. However, she lived in the area of muslim 

majority that makes her familiar with Islam and can perform 

worship easily and well. Facilities which is similar to muslim 

majority countries are provided there such mosque, place for 

studying Islamic teaching as well as muslim countries 

environment. However, contrasting condition will be found out of 

this area, which most of people are non-muslim, thus, halal food, 

mosque are difficult to find. Even in public places, only very few 

number of public provides comfort for muslim.  

 

Worship Experience in Foreign Countries 

         The participants who had foreign experience before coming 

to China, traveled to Islamic religious country which is Saudi 

Arabia, muslim majority countries which are Malaysia and 

Indonesia, and non-muslim countries which are Australia, French, 

Laos, Cambodia, Myanmar, and Laos. In Islamic religious 

country, participant found that everywhere worship activities can 

be found. People are organized to perform their worship. Like on 

time prayer, people will stop their activities and come to the 

mosque to pray. Although it is particular difference from other 

Islamic religious country, however it clearly illustrates that this 

kind of country concerns and cares about Islamic practice. The 

mosque is the place of life, which means mosque has big role in 

human’s life. Life for preparing to be alive in the world as well as 

in here after which becomes more concern. 

         Countries with muslim majority provide easiness for muslim 

in public area such as mall, station, restaurant, hospital and school 

that are equiped with convenient facilities for muslim to take the 

ablution¸ pray, and study Islamic teaching. These places are 

completed with musalla, separated place for taking ablution, 

prayer clothes for women. By looking at people’s agenda in these 

countries, they will have free time from the activities on prayer 

time. No one postpone worship performance because of business 

work or study. However, it does not mean that individual religious 

activity is organized like in Saudi Arabia. People are free to 

perform their worship, but to honor them, in time prayer, people 

will stop their activities even for very short time.  

         In this area, madrasah (Islamic school) is easy to find. 

Children can learn Islam in this school after they finish formal 

classes in primary school or high school. Children take a rest for a 

while for going home, then continue to study at madrasah around 

2 to 5 o’clock. They do this activity every day except on Friday, 

because Friday is s holy day for muslim people. 

         In non-muslim country muslim facilities are difficult to find, 

however the government of these countries never banned them to 

perform worship. Some of conveniences associated with Islamic 

culture will be found in the area which there is muslim staying 

there. Muslim usually try to build the mosque and make a muslim 

restaurant in order to help muslim who are travelling and passing 

that area. When there are no muslims in one area, there are almost 

no muslim facilities.  

 

Worship Experience in China 

         Living in a country where religion is not practiced by 

indigenous people will have different experience than in the 

society which has religious practice, more over if the particular 

religious is also practiced in that new place. China provides new 

experience for muslim foreigners who consider the practice of 

religious ritual. 

 

Worship Problem 

         Regarding religious activities in communist country that all 

religious activities are organized by the government and under 

government’s control is gives different experience. Moreover, for 

new comers such as foreigners that will stay for long time.  

1. Timing 

         Prayer time is being the biggest problem for muslim 

international students. Prayer time changes significantly almost 

every day due to the extreme season in Changchun. Thus, muslim 

there cannot arrange their prayer time in advance well. In a 

different season, time to pray dawn prayer is very different. On 

winter, the time can be at 6 am, but on summer will change 
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significantly until 01.30 am. Therefore, for somehow, participants 

will be late to perform the prayer on time because of this situation.  

         In addition, not only for prayer, but for other big Islamic 

festivals, such as Ramadan and Eid fitr, there is no clear 

information from the local muslim leaders. People need to be 

proactive to find this information. However, with the length of 

China’s territory, no explanation about which territory that can 

follow one decision and which one which should follow other 

decisions. Therefore, when ahong (leader) in particular place see 

the date of first Ramadan or Eid, but other place does not see it, 

people are confused by this situation. Because no firm explanation 

on which part of Chinese area that can follow it, and which cannot. 

It does not something that describe diversity, but people’s 

ignorance. Not all of muslim foreigners coming to China are 

religious with adequate Islamic knowledge. 

         In other side, all of the agendas do not consider prayer time. 

The student needs to be aware for their needs. For many occasions, 

students have agenda in prayer time. If this agenda is important 

which means related to their academic activity, they will perform 

their prayer late. They choose to combine 2 prayers time in one 

with jama’ or qada’ way. However, this condition happens to 

Jum’ah prayer as well. Whereas, performing jum’ah prayer in 

masjid is must (mandatory) for every man. But, masjid is not 

available inside the campus. It is far out of the campus. So, men 

students should suffer with this serious problem. 

2. Facilities 

         Although every public place provides toilet for people, but it 

does not give convenience for people to have toilet there. The 

toilet provides less water, not closed and not separated between 

male and female. When woman opens her veil for taking ablution 

in the same toilet with male, her aurat (body) can be seen by male. 

People just can do ablution in sink. Inside toilet, no water is 

available, and the condition of toilet is dirty. In addition, most of 

female toilet in China is using half door. Female muslim does not 

feel convenient with this condition.  

         It can be continued with facilities to do worship. Less public 

worship places is being major complaint of muslim students. 

Although they can practice their worship anywhere, however, not 

all places are clean. Because muslim is minority in the campus or 

in Changchun, thus, performing worship in public place attracts 

people’s attention. Moreover, in public places, such as airport that 

there is security, he will tightly supervise everyone who is doing 

alien activities. As well as common people, will see strangely 

muslim’s deed which gives inconvenient feeling for him/her. For 

women, this condition gives them bad feeling. They always try to 

find corner place that is empty from people passing around. Or the 

second choice for muslim with this, many of them, even if female 

or male is coming back to the dormitory to perform it. As a result, 

they are late to pray on the time. Or they do two or three prayers 

together in one time. This often happens when students have class 

or important meeting with teacher, supervisor, or joining the 

conference. 

3. Food 

         Every single part of muslim’s life is regulated by Allah. They 

have to obey His rule in order to perform their daily worship well 

in order to be accepted by Him. Including the way for eating, Allah 

commands muslim to select the halal and good food. Halal means 

that the food is not containing materials from pork, dog, blood, 

something making drunk, and carcass; processing the food in good 

way; and getting the food from right way. Northern part of China 

is less muslim population. Therefore, to find halal food restaurant 

is rather difficult. Muslim students prefer to cook than to buy food 

from restaurant. For strict muslims, if they need to buy food 

outside, they will make sure that the restaurant is halal restaurant. 

For not strict muslim¸ they will just ensure that the food does not 

contain pork. However, again, if they join in some agendas that 

provide them food, they will choose plant foods. This kind of 

challenge makes people to be more aware with their responsibility.  

4. Direction 

         All international students live in the same place, 

international students’ dormitory which is located far from 

mosque. To get the direction of Ka’bah, all muslims use the 

muslim worship application. It is used inside the campus and 

outside the campus (wherever they are). However, sometime, the 

direction is inaccurate. People may use the same direction 

application, but the result is different. They may face different 

directions even in the same place. If they meet each other in the 

same place they can compromise which one is regarded as a 

direction, but if they do not know each other they can perform this 

worship in different direction. And if they know that they have 

different direction, they will discuss to correct the mistake. 

5. Discrimination 

         Muslim is a minority in China, thus muslim is seen as 

different from other common people. Apparently, they wear 

different clothes, have their own culture and performance. 

Moreover, for international students who have already very strong 

appearance by considering the Islamic teaching which they have 

already had before coming to China. Male students who do not 

have Islamic symbols in their appearance have no discrimination 

experience. However, all of female participants wear veil, and they 

have this experience. The experience is getting angry from locals, 

rude reminder to put off the veil, or not getting public services. 

Once, Tamimah stopped taxi more than one hour and got rejected 

from all taxis. Then she asked her friend to stop for her. It did not 

take time for her friend to stop the taxi. Her friend advised her not 

to wear black gamis (gown) when going out to avoid negative 

thinking of people. For somehow, people see muslim with rude 

view. Most of these experiences are happening out of the campus. 

Only very few case happened in the campus. And the level of this 

discrimination is not as strong as outside. For other international 

students who are not muslim, they respect muslim, and never treat 

muslim in bad way. 

6. Loneliness 

         Performing duties alone makes people more independent, 

however it also affects individual’s motivation to do and finish it. 

As Al-Ghazali’s said that iman (faith) can increase and decrease 

at any time. Thus, people should be conscious with their self and 

recognize their own emotion and faith. People who are living 

together will get advices from the others. Living alone means that 

an individual need to control his self by himself.  

         One married participant, Jannah often felt extremely lonely 

because she is the only girl from her country. Especially, in 

precious moment such as Ramadan and Eid fitr the level of 

loneliness will increase highly. To overcome this situation, she 

often attends Friday prayer at the mosque to find new muslim 

friends. Another participant, Aishah, spends most of daily activity 

in lab for her experiment. However, in the time which she is 

coming back to the room, she just fills up the time by doing good 
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activities such as reciting the du’a or al-Qur’an or sleeping. These 

activities are selected to keep their study and worship duties. 

Challenge of Performing Worship 

         Allah says in Qur’an that Allah does not charge a soul except 

with that within its capacity. Everything that people do will have 

any challenge to do. Persistence to keep doing the best thing shows 

the strength of individual’s iman. Muslim international students 

on performing their practical worship face many challenges. 

1. Keeping prayer on time 

         Due to extreme weather in the local area of Changchun, and 

over lay of activities time with prayer time, less number of muslim 

students still keep their time on time. Zain always brings his prayer 

math to keep his prayer on time and not to leave it in its time. He 

finds an empty place to pray, even if will there is person will see 

him, he will keep doing this. It also will be good chance for him if 

he can share religious experience to other people. 

Business for academic work, make some people always stay at 

night that makes them late to perform dawn prayer. Time to pray 

cannot be predicted as like constant time that happens almost in 

the same time every day. It always changes anytime.  To keep 

dawn prayer on time, people need to arrange their schedule well. 

2. Surviving with the season 

         Extreme weather, especially on winter makes people suffer 

from this situation in various ways. Obligation to keep doing 

prayer, five times a day, with spending most of the time in campus, 

brings different experience. Wearing very thick clothes while 

taking ablution for woman is not easy to do. In this season, people 

try hard to keep their wudhu when going outside. 

 

Solving the Problem 

         People with limited knowledge cannot answer all issues and 

phenomenon they face. A new life in a new environment supposes 

people to adapt and deal with new situation. Muslim international 

students solve their religious problem by several ways, as follows; 

1. Ask an expert 

          “So ask the people of the message if you do not know” (16: 

43). God has clearly told people to ask people who are expert if 

they do not know about something that is unclear. A participant 

from middle-east country still keeps contact with his colleges in 

his country. When he finds the difficulties he will share with his 

country mates who have same problem and discuss with the expert 

of Islamic teaching in his country. 

         He described clearly about the condition what he faced in 

order to get the answer and solve. The problem solving of what he 

reached will be applied as a guideline for his worship during in 

China. Here, he commits not to follow a part of the guideline or 

some parts only, but in total. Following in some parts will make 

people ease and play with the rule of worship. Even though, some 

time he has big contra idea with major muslims around him, he 

will keep going with what he believes in as long as his decision is 

based on acceptable source. 

2. Using worship app 

         Most of new comers who do not have sufficient experience 

to stay in the similar country suffer more with daily worship 

guideline. An easy and practical way to overcome this problem is 

using application that can be handed out by each individual and 

can be used anytime he/she needs.  

         People use this application to get guideline for prayer time, 

qiblat direction, and Islamic calendar. However, people will 

choose the guideline that they are belonging to what kind of 

religious mazhab. Because it will affect their way to perform. If 

they do not find any application with their criteria, people will 

follow the nearest mazhab and apply it for their worship guideline. 

3. Self-answering  

         All of participants had lived in religious environment. 

Therefore, they have basic Islamic knowledge. According to 

Islamic teaching, everything which is halal and haram is clear. He 

commands to avoid and leave something which is unclear. In order 

not to make life more difficult, Jannah applies this article in her 

life.  

4. Following local imam 

         Before coming to China, some students already had advice 

from muslim scholar from their countries that people should 

follow local leader if there were any. Because local imam is who 

knows the condition of Islam in that area. As foreigners with 

limited knowledge and experience, should respect that imam. 

Some of them precede local imam’s decision and guideline than 

worship application. In Islam, people’s deed is according to their 

knowledge. Islam pays more attention on how is the way to get 

this knowledge and where it comes from, hence this knowledge 

can be accounted alongside Allah. Thus, imam/ leader has high 

position for muslim people than any other source of knowledge, 

moreover something that can be accounted like an application. 

Application is used in exigent condition, where people do not 

know anything. But if they have some colleges with local imam, 

they are better to follow local imam. It makes a sense that as long 

as they are living there, they will join mosque’s activities. And 

mosque activities will be conducted based on imam’s knowledge. 

5. Confirm and Compromise 

         One kind of problem that international students solve the 

problem with this way is when they are facing two important 

choices. Such as male students who have class on Friday prayer 

time, they will weigh how important is this class. Some cases they 

will ask for leave in some meetings but not all, or they still join, 

change the prayer with duhur (midday) prayer. They consider that 

it is rukhsah (remission) from Allah. They leave this prayer not 

because of their intention not to join but their other duties. 

 

Values of Worship Experience 

         Every experience has values that can be taken. This value 

can be reflected to everyone for their life although for different 

cases. It can be taken from the main meaning of value, and applied 

in the life. 

1. Respect different mazhab and practice 

         Different ways to practice in furu’ (branch) because of 

different mazhab more opens people’s view to see the different 

thing. As long as the difference is not on tauwhid (divinity) or faith 

will be acceptable. Indeed, somehow people can experience to 

perform worship in other ways. They respect to see the difference 

and practice the difference. Even though each individual does not 

have the same mazhab, and their way to practice for somehow is 

different, but they are opened to worship together. Even if, they 

belong to someone’s follower who belongs to other mazhab. It is 

experienced them. All of them are interested in this point. If 

someone finds very unfamiliar thing, he/ she will not hesitate to 

question about this practice, hence by this experience they can 

learn and share each other.  

2. Seeing real practice not only material 

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9878
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 2, February 2020              579 

ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9878    www.ijsrp.org 

         Most people in general, they only understand well one kind 

of mazhab that they belong to. Although they learned and heard 

something about other mazhab, but in real life they never see and 

practice. Because the area where they live will apply the same 

mazhab as well. Thus, what they know only theory, not practice. 

Their tolerance is not really applied in their life. However, in this 

environment people can see with their eyes about different 

practice. Their learning is through experience. 

3. Valuing local muslim’s struggle  

         Foreigner students who have already experience of 

performing worship well and easily in their homeland still find 

many challenges and difficulties to perform in China. However, 

they find some of Chinese muslims that means they have more 

challenges and difficulties than international students, but they 

still struggle to add more their knowledge and good deed. To have 

perfect worship life is not totally easy but the power of faith that 

could calm the mind and heart are still tried to gain by them. It 

gives moral value for international muslim here to help them as 

much as they can, and add their knowledge in order to share with 

them about Islamic teaching that full of peace. 

4. Strengthhening the faith 

         Although no one cares about individual’s deed and action, 

but every muslim still keeps their duties without commanding. 

Indeed, by seeing the real life of Islam in China, that many 

muslims still have low knowledge about Islam, it brings around 

attention to help them by sharing and strengthening their faith. It 

implies immediately for those who is doing this. He/ she will feel 

better if their deed represents his/her saying. Hence, they start to 

do good deed together. The more people do not care about them, 

the more opportunity they can do to help each other.  

 

VI. DISCUSSION 

         This study aims to interpret international students’ 

experience on practicing Islamic worship in China and what it 

means they attribute to their experience of Islamic practical 

worship. From the interviews with seven international muslim 

students it was found that all participants gain new experience to 

practice their worship in China, even though they have many 

difficulties and challenges, however it strengthens their belief to 

the God and their care for Islam. This finding is not in line with 

previous study conducted by Tubergen, (2013) that migration 

brings change on religious performance following the 

environment’s condition. However, this change is different. In 

China this change tends to be more positive and religious with its 

freedom, in contrary his finding showed that migration negative 

change, which means that religious level of people decreases due 

to the freedom of each individual. Majority of study related to this 

topic investigated to Christian (Hu, 2016) and common immigrant 

(Just, Sandovici, Listhaug, 2014), not in specific sample. Thus this 

finding told the experience of specific group.  

 

VII. CONCLUSION AND RECOMMENDATION 

         The finding of this study suggested that every individual has 

similar experience with their practical worship. Cultural and 

religious background brings particular different experience. It 

makes them wiser and respect for new thing, and gain much 

knowledge that can be obtained from different experience. Their 

religiosity increases in other part of religious angle, such as hikma 

(wisdom), muamala (relationship with people). However, this 

result only collected through the interview as a premier data and 

non-formal participant observation in one kind of agenda to get 

more the data. Thus, gaining more information through formal 

observation to validate the concordance between or among 

different instrument will enrich the findings. 

         The participants of this study were representative of eastern 

culture who had almost similar characteristics of social and 

religious interactions. For future research, researcher recommends 

to compare the experience of religious practice from eastern and 

western representatives. Also the number of participants is small, 

and representative of participants with Islamic minority 

community is not balance with the others who have Islamic 

majority community. Thus, reflection of the study can be explored 

more deeply. 
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Abstract- Sorghum bicolor Race Bicolor, Guinea, Caudatum, 

Durra and Kafir are typical Sorghum types produced and 

consumed in Nigeria. The quality of food is dependent on its 

nutritional content hence a quest to determine the nutrition content 

of Sorghum in Southern Nigeria. Ten plants per Race were 

analysed for its nutrition content (Ash, Fibre, Carbohydrate, 

Moisture Content and Lipid) using proximate analysis. Maximum 

ash content was recorded in Race Durra (10.20-13.30 %) while 

least was recorded in Race Guinea (4.00-4.70%); least moisture 

content ranged between 30.30-32.00% (Race Guinea); 

Carbohydrate content levels are as follows 

Guinea>Caudatum>Bicolor>Kafir>Durra; Lipid content was 

highest in Race Guinea and least in Race Kafir. The nutritive 

content of the Sorghum investigated compared well with 

proximate matter content of cultivated and improved Sorghum 

varieties. This implies that Sorghum cultivation in Southern 

Nigeria is possible and yields will be as nutritious as those grown 

in the North. 

 

Index Terms- Sorghum, Fibre, Carbohydrate, Lipid, Moisture 

content and Ash 

 

I. INTRODUCTION 

orghum is a cereal crop that has over the years adapted to 

Nigeria ecosystem whilst expressing varying forms of 

characteristics both at morphological and molecular level. 

Sorghum has capacity to withstand adverse environment which 

confers it with a dynamic survival strategy that enables the plant 

thrive in the diverse ecosystems (especially the dry regions) of the 

world (Habindavyi, 2009) including Nigeria. Sorghum, grows in 

almost all the ecological zones of Nigeria, however, it is 

predominantly cultivated in the Northern part of Nigeria (House, 

1985). Sorghum breeding and cultivation (subsistence and 

commercial) have resulted into diverse forms of improvement 

using natural and scientific means.  

         Sorghum though perennial by nature, the grain sorghum is 

mainly cultivated as an annual crop (Thomas et al., 2003). 

Sorghum has the characteristics of a typical Poacea and a striking 

resemblance with Zea mays and Sacharrum sp. (Sally et al., 2007) 

but the stem is thin relative to those of Zea mays. Sorghum 

production in Nigeria surpasses all other crops (FMEST, 1984) 

and it is consumed by majority of the population in different form.  

In terms of food contribution, sorghum is the major cereal 

consumed by the majority of the population (NAERLS, 1997). In 

the Northern states, about 73% of the total calories intake and 

52.3% of the per capital protein intake are contributed by sorghum 

(Samm, 2009). 

         Camacho described landraces as dynamic population(s) of a 

cultivated plant that possess historical origin, distinct identity and 

devoid of formal crop improvement programme. Landraces are 

genetically diverse, locally adapted and synonymous with 

traditional farming systems (Camacho et al. 2005). Jones and co 

researchers described a landrace as a domesticated, regional 

ecotype (Jones et al, 2008 and FAO, 2013) which has adapted 

locally (Philip, 2000) and possesses traditional varietal 

characteristics (Camacho et al, 2005). Landraces are selectively 

domesticated species that have undergone inherent transformation 

through adaptation to a specific natural and cultural environment 

(Philip, 2000).  

         Sorghum grain is one of the major ingredients in swine, 

poultry and cattle feed in the western hemisphere, China and 

Australia. Sorghum is also grown for forage; in northern Nigeria 

it is very common and fed to animals fresh or as silage or hay. 

Sweet sorghum is used to a limited extent in producing sorghum 

syrup and ‘jaggery’ (raw sugar) in India and has recently gained 

importance in ethanol production. 

         Sorghum grain contains 11.3% protein, 3.3% fat and 56–

73% starch. It is relatively rich in iron, zinc, phosphorus and B-

complex vitamins. Tannins, found particularly in red-grained 

types, contain antioxidants that protect against cell damage, a 

major cause of diseases and aging (CGIAR, 2012). 

         The protein and starch in sorghum grain are more slowly 

digested than those from other cereals, and slower rates of 

digestibility are particularly beneficial for people with diabetes. 

Sorghum starch is gluten-free, making sorghum a good alternative 

to wheat flour for individuals suffering from celiac disease 

(CGIAR, 2012). 

         Globally, over half of sorghum cultivated are consumed by 

human beings (NSP, 2006). It is a major crop for many poor 

farmers in Africa, Central America, and South Asia. Grain 

sorghum is used for flours, porridges and side dishes, malted and 

distilled beverages, and specialty foods such as popped grain 

(CPR, 2000). 

 

II. MATERIALS AND METHODS 

         Fresh samples (panicles) were collected from the field, the 

grains were excised from the panicle and dried before 

pulverisation using a 100 µmesh screen. The pulverized samples 

were then examined for moisture content, protein, crude fat, 

crude fiber, carbohydrate and ash adapting methods used by Kirk 

S 
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and Sawyer (AOAC, 1990; Kirk and Sawyer, 1980 and James, 

1995). 

         Moisture content: Moisture content was determined using 

gravimetric method (AOAC, 1990). 5.0 g of the pulverized sample 

was weighed into a previously weighed moisture can. The sample 

in the can was dried in the oven at 105°C for 180 mins. At the end 

of the scheduled time, the sample can was removed and cooled in 

a desiccator and weighed.  The drying and cooling phase was done 

repeatedly at 60 mins interval until a constant weight was 

obtained. The weight of moisture lost was calculated and 

expressed as a percentage of the weight of sample analyzed. The 

formula used for calculation of moisture content is as follows; 

Moisture content (%) = 
𝑊2−𝑊3

𝑊2−𝑊1
 x 

100

1
 

Where:   W1= Weight of empty moisture can 

    W2= Weight of empty can + sample before drying 

    W3= Weight of can+ sample dried to constant weight 

 

III. PROTEIN ANALYSIS IN SORGHUM 

         Kjeldahl method was adapted (Chang, 2003). Total nitrogen 

was determined and multiplied with factor 6.25 to obtain protein 

content. 0.5 g was taken and mixed with 10 mL of concentrated 

H2SO4 in a digestion flask. A tablet of selenium catalyst was added 

to it before it was heated under a fume cup board to get a clear 

digest. The digest was made up to 100 mL in a volumetric flask 

and used for the analysis. The 10 mL of the digest was mixed with 

equal volume of 45% NaOH solution in a Kjeldahl distillation kit. 

The mixture was distilled into 10 mL of 40% boric acid containing 

3 drops of bromo cressol green and methyl red mixture. A total of 

50 mL of distillate was collected and titrated against 0.02 N EDTA 

from green to a deep red end point. A reagent blank was also 

digested, distilled and titrated. The nitrogen content and hence the 

protein content was calculated as follows: 

1 mL of 1 N H2SO4 = 14 mg 

Protein (%) = N2 (%) x6.25 

N2 (%) = 
100

     𝑊
 x 

𝑁𝑥14

1000
 x  

𝑉𝑡

𝑉𝑎
 x T.B 

W = Weight of sample (0.5 g) 

N= Normality of titrant (0.02 N H2SO4) 

Vt= Total digest volume (100 mL) 

T= Sample titre value 

B= Blank titre value 

 

         Total ash content: This was achieved using furnaces 

incineration gravimetric method described (James, 1995 and 

AOAC, 1984). 5.0 g of the processed sample was measured into a 

previously weighed porcelain crucible. The sample was burnt in a 

muffle furnace at a temperature of 550°C. When it has become 

completely ashed, it was cooled in desiccator and weighed. 

 

         The weight of ash obtained was determined by difference 

and calculated as a percentage of the weight of sample as follows: 

Ash (%) =  
𝑊2−𝑊1

     𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒
 x  

100

   1
 

W1 = Weight (g) of empty crucible 

W2 = Weight of crucible + Ash 

 

         Crude Fibre: Crude fibre content of Sorghum using method 

adapted by James (James, 1995). 5.0 g of processed sample was 

heated in 150 mL of 1.25% H2SO4 solution for 30 min under 

reflux. The boiled sample was washed in several portions of hot 

water using a two-fold cloth to trap the particles. It was returned 

to the flask and boiled again in 150 mL of 1.25% NaOH for 

another 30 min under same condition. After washing in several 

portion of hot water the sample was allowed to drain dry before 

being transferred quantitatively to a weighed crucible where it was 

dried in the oven at 105°C to a constant weight. It was thereafter 

taken to a muffle furnace where it was burnt, only ash was left of 

it. The weight of the fibre was determined by difference and 

calculated as a percentage of the weight of sample analyzed thus: 

 
Where:  

W2=Weight of crucible +sample after washing, boiling and drying 

W3=Weight of crucible +sample of ash 

 

         Determination of crude fat: This was determined by 

solvent extraction gravimetric method described by Kirk and 

Sawyer (1980). 5g of sample was wrapped in a porous paper 

(whatman filter paper) and put in a thimble. The thimble was put 

in a soxlet reflux flask and mounted into a weighted extraction 

flask containing 200 mL of petroleum ether. The upper of the 

reflux flask was connected to a water condenser. 

         The solvent (petroleum ether) was heated, boiled vaporized 

and condensed into the reflux flask filled. Soon the sample in the 

thimble was covered with the solvent until the reflux flask filled 

up and siphoned over, carrying its oil extract down to the boiling 

flask. This process was allowed to go on repeatedly for 4 h before 

the defatted sample was removed, the solvent recovered and the 

oil extract was left in the flask. The flask (containing the oil 

extract) was dried in the oven at 60°C for 30 min to remove any 

residual solvent. It was cooled in desiccator and weighed. The 

weight of oil (fat) extract was determined by difference and 

calculated as a percentage of the weight of sample analyzed thus: 

Where: 

 
W1= Weight (g) of empty extraction flask 

W2= Weight (g) of flask+oil (fat) extract 

 

         Determination of carbohydrate: This was determined 

using the method of James (1995). 45 mL of each of the sample 

extracts was diluted to 450 mL with distilled water. 1 mL of each 

of the diluted filtrate was pipetted into different test tubes while 1 

mL of water was pipetted into a test tube as a blank and 1 mL of 

glucose into a test tube as a standard. To each of the test tubes, 5 

mL of freshly prepared 0.10% Anthrone reagent was added, 

stoppered and mixed thoroughly by gently shaking. Each tube was 

labelled and placed in a test tube rack both the test tubes and the 

rack were placed in water bath (30°C) for 12 min, removed and 

cooled to roots temperature. The absorbance of the samples and 

standard were read from a spectrophotometer at 630 nm against 

the blank. The green colour which shows the presence of glucose 

was stable for about 2 h. Total available carbohydrate as 

percentage glucose is calculated as shown below: 

 
X= weight of sample (g)  

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9879
http://ijsrp.org/
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=moisture+content
https://scialert.net/fulltextmobile/?doi=ijb.2014.37.41#124949_b
https://scialert.net/fulltextmobile/?doi=ijb.2014.37.41#124949_b


International Journal of Scientific and Research Publications, Volume 10, Issue 2, February 2020              583 

ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9879    www.ijsrp.org 

A= Absorbance of diluted samples 

A2= Absorbance of diluted standard 

 

IV. RESULTS 

         Sorghum bicolor Race Guinea, bicolor, Caudatum, Kafir and 

Durra were collected growing wild in the different states (Rivers, 

Delta, Cross River, Ebonyi and Imo) in Nigeria. Analysis on the 

nutrient content indicates that Sorghum plants have higher 

concentration of moisture relative to ash, carbohydrate, lipid and 

fibre (Table 1 and Fig. 1). Carbohydrate content was highest in 

Guinea and Caudatum Races. However, the carbohydrate contents 

on the Sorghum Races are lower than levels reported by 

Consultative Group For International Agricultural Research- 56-

73% (CGIAR, 2012). Maximum moisture content recorded among 

the S. bicolor races was 30.30-51.2% which is higher than values 

reported for Sorghum from the North by Jimoh and Abdulahi 

(2017). The higher moisture content may be associated with the 

higher levels of rainfall hence less transpiration. The 

concentrations of the different proximate matter component are 

presented in Figs 1-5. 

 

Table 1: Proximate matter composition of S. bicolor Races 

Table 4.xx: Proximate Analysis of Sorghum bicolor (cultivated Sorghum Races) 

 

 Ash 
(%) 

Moisture 
(%) 

Carbohydrate 
(%) 

Lipid 
(%) 

Fibre 
(%) 

S. bicolor Race 
bicolor 
(Delta) 

Range 5.30-5.70 45.5-47.0 20.00-20.40 1.50-1.80 13.00-13.50 

Mean ± SD 5.49 ± 0.14 46.23 ± 0.51 20.28 ± 0.11 1.65 ± 0.11 13.33 ± 0.16 

S. bicolor Race 
Guinea 
(Rivers) 

Range 4.00-4.70 30.30-32.00 32.90-33.70 2.40-2.70 12.35-13.00 

Mean ± SD 4.23 ± 0.26 30.82 ± 0.52 33.25 ± 0.20 2.60 ± 0.11 12.73 ± 0.20 

S. bicolor Race 
Caudatum 
(Abia) 

Range 4.50-5.10 45.61-47.00 33.20-33.70 1.80-2.00 4.330-4.80 

Mean ± SD 4.77 ± 0.18 46.10 ± 0.37 33.46 ± 0.14 1.92 ± 0.07 4.56 ± 0.12 

S. bicolor Race Kafir 
(Cross River) 
 

Range 5.00-5.60 33.20-34.30 18.40-18.80 1.40-1.65 30.00-33.44 

Mean ± SD 5.27 ± 0.18 33.97 ± 0.32 18.59 ± 0.13 1.56 ± 0.08 31.46 ± 1.13 

S. bicolor Race 
Durra 
(Ebonyi) 

Range 10.20-13.30 48.60-51.20 15.00-15.60 1.50-1.70 9.00-9.70 

Mean ± SD 12.69 ± 1.00 49.57±0.75 15.25 ± 0.18 1.60 ± 0.06 9.34 ± 0.19 
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V. DISCUSSION 

            Proximate analysis results from Sorghum in the Southern 

part of Nigeria suggests that the nutrition content of the plant is 

similar to those found in the Northern parts of Nigeria. The crop 

has capacity to thrive in Southern Nigeria with yields having 

nutritive contents competitive like those cultivated in the North. 

Also, lipid content suggests improved protein content in the 

Sorghum from the South relative to those of the North. 
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Abstract- Small and Medium Enterprises are considered an 

important part in the development of most business societies. They 

play a significant role in the growth and developmental process of 

most countries. The study explored the use of quality financial 

information by owner/managers in Ghana and how this impact on 

SMEs performance. A mixed method approach, employing both 

quantitative and qualitative research methodology were utilised. 

Face-to-face interviews, using questionnaires were employed to 

collect data from 500 owner/managers of SMEs in the metropolis. 

The study revealed that the path coefficient between financial 

information and performance provides statistically significant and 

positive results that confirm the hypothesis. In other words, quality 

financial information positively affects performance. Quality 

financial information improves the performance through access to 

external capital. The findings support the argument that when 

SMEs develops its ability to be investment ready, access to 

external capital would be enhanced. With an investment readiness 

mind-set, SMEs should be able to access funding to support and 

enhance business growth. It was therefore recommended that 

government should support SMEs and also develop programmes 

to enhance investment readiness amongst SME owner/managers. 

 

Index Terms- Financial information, performance, SMEs 

 

I. INTRODUCTION 

mall and Medium Enterprises (SMEs) are increasingly seen as 

playing an important role in the economies of many countries 

especially in developing countries. Thus, governments throughout 

the world focus on the development of the SME sector to promote 

economic growth. In South Africa, SMEs contribute 56 percent of 

private sector employment and 36percent of the gross domestic 

product. They are of significant importance to the growth and 

development (Ntsika, 2002, Abor & Quartey, 2010).  

          Governments want people to start and grow firms and the 

requirements for start-up are minimal and depends on the business 

structure: a business or company name may need to be registered, 

a tax file number and an Australian business number may be 

needed (www.business.gov.au), and should the firm have 

sufficient turnover, then registration for goods and services tax 

(GST) would also be required. However, there are no legal 

requirements for nascent entrepreneurs to have any management 

skills; they only need a desire to be in business and a willingness 

to start trading. Yet management skills are critical to small firm 

survival (Storey, 1994) and the interest here is in the financial 

management aspect of operating a small firm. In particular, the 

question is: “What financial information is recorded within small 

firms and how is it used to inform business decisions?” 

          Information readiness is the ability to provide information 

intended to attract financial providers. Marsden Jacob Associates 

(1995) highlighted that a lack of investment readiness is primarily 

due to information failure. SMEs face difficulty in accessing 

finance because they do not have the track record that potential 

investors can rely on in making their investment decisions 

(Southon & West, 2006). Moreover, they do not know how to 

present themselves as attractive investment opportunities 

(Harding & Cowling, 2006).  

          Financial information allows financial providers to appraise 

business performance and thus reduce difficulties in accessing 

finance. This is because financial information enables financial 

providers to assess SMEs’ ability to remain solvent, grow, and 

meet financial providers’ requirements (KPMG Special Services 

& EIM Business & Policy Research in the Netherlands, European 

Network for SME Research, & Intomart, 2003). Financial 

information reduces information asymmetry by allowing financial 

providers to assess SME health and make sound decisions. This in 

turn reduces the risk of investment in SMEs. Therefore, 

information readiness in this study focuses on financial 

information, as it is crucial for attracting financial providers to 

invest in SMEs. The types of financial information are covered in 

the section below.  

          Financial information also takes the form of financial 

indicators, such as return on investment, return on assets, current 

ratio, and inventory turnover. These financial indicators are useful 

for measuring business health. They show the firm’s strengths and 

weaknesses in terms of liquidity, profitability, and financial 

position. Carrington and Howitt (1983) described financial 

information as information that represents some real phenomena 

in monetary terms. This is consistent with the definition by 

Pearson Education (2005, p. 3), that financial information is 

“information which may be reported in money terms”. 

Ratnatunga, Romano and Lourens (1993), Ingram et al. (1999) 

described financial information as the provision of information in 

financial terms which helps in making decisions about 

organisations. From these definitions, it can be concluded that an 

important aspect of financial information is that it provides useful 

information in monetary terms for business decision-making.  

          To be useful for decision-making, financial information 

must possess certain characteristics (Knapp & Kemp, 2003). 

Quality is an important characteristic of financial information. 

This is because quality ensures that financial information is 

reliable and useful. High-quality financial information allows 

S 
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owners/managers to appraise the financial health of their business 

and to answer questions such as, how quickly inventory is turning 

over, how much the firm owes, and when debts are due 

(Cunningham, Nikolai, & Bazley, 2000; Xu et al., 2003). In 

addition, quality financial information also enables smaller firms 

to detect problems before they become threats to their viability. 

Problem detection and correction are very important in the day-to-

day management and operation of an enterprise (English, 2001). 

Quality is defined in several forms such as accuracy, relevance, 

reliability and timeliness.  

          Hughes (2004) indicated that timely and accurate financial 

information is important to owners/managers in making effective 

decisions. McMahon (2001) suggested that timely and relevant 

financial information is needed to monitor the firm’s financial 

position and performance. Likewise, Wood (1989) observed that 

a key to the management decision-making process is the keeping 

of accurate financial information. From the above discussion, 

quality is clearly central to the characteristics of effective financial 

information. Having presented the types and characteristics of 

financial information, there is a need to understand how SMEs 

prepare and use this information to support their decision-making 

since this influence their ability to access finance and the 

performance of their businesses (Peacock, 2000). The purpose of 

this study was to assess the effect of financial information on the 

performance of SMEs in the Accra Metropolis.  

 

II. FINANCIAL INFORMATION AND SME PERFORMANCE 

          In the absence of financial information, SMEs not only find 

it difficult to signal their value to financial providers when seeking 

finance, but also have trouble performing well. This is because, 

without financial information, SMEs do not have the means to 

control business activity, assess business performance, or plan for 

the future. Empirical evidence suggests that financial information 

is central to all business functions, forming the basis for corrective 

and preventive actions that improve organisational performance 

(Palmer, 1994; Peacock, 2000). Financial information provides all 

data on key operational matters necessary for protecting 

businesses from falling into a difficult situation before it is too late 

to recover (Hughes, 2004).  

          Therefore, businesses with solid financial information 

practices are more likely to perform better than businesses lacking 

these.  Hughes (2004) argued that SMEs are unable to perform 

well by just being able to access finance, but that they need to have 

financial information to manage it. In other words, even if SMEs 

have sufficient finance, they may lose it simply because they do 

not have timely financial information on key operating matters 

that they can draw upon in making sound decisions. Financial 

information enables SMEs to make better decisions, plan more 

effectively, and avoid the many possible pitfalls businesses face.  

Blackwood and Mowl (2000) examined the relationship between 

business planning/financial management and business 

performance, and found that businesses with better performance 

were likely to be operated by owners/managers who regularly 

prepared financial information. These results are consistent with 

the findings of Lussier (1995), Palmer (1994), McMahon and 

Davies (1994; 1992), all of whom highlight financial information 

as one of the important factors affecting SME performance.  The 

influence of financial information on SME performance does not 

end with their preparation or maintenance; rather, it is dependent 

on their use for decision-making.  

          As such, financial information does not provide any benefits 

unless it is used as a management tool (Ingram et al., 1999). 

Though a majority of smaller enterprises prepare statutory 

financial information, very few use this information for decision-

making. Potts (1977) noted that the use of financial information in 

decision-making provides the clearest and most striking 

distinction between small businesses with good performance and 

those with low performance. DeThomas and Fredenberger (1985) 

corroborate Potts’ (1977) findings by demonstrating that 

businesses which did not use adequate financial information for           

financial controls had lower performance than firms that did.  

This scenario may be understood in the light of the findings of 

Hodgetts and Kuratko (1998) and Ratnatunga and Dixon (1993), 

whose analyses indicate that financial information provides 

owners/managers with information vital to their businesses. Such 

information includes the profitability of past activities, their ability 

to meet liabilities and operating expenses, and the financial 

structure of the business in relation to current and non-current 

assets. Nevertheless, the benefits of using financial information 

depend on its quality. Intomart (2003), indicated that a competent 

assessment of SME economic and financial performance is based 

on high quality financial information. This is because such 

information gives an accurate picture of the true financial 

condition of the business.  

          In contrast to the findings of the above studies, a meta-

analysis of 320 empirical studies conducted by Capon, Farley and 

Hoenig (1990) relating environmental, strategic, and 

organisational factors to financial performance failed to discover 

any definitive impact of financial information on financial 

performance. A similar outcome was reported in Thomas and 

Evanson’s (1987) study of 398 small pharmacies in the United 

States. They were unable to demonstrate a significant association 

between the number and the frequency of use of financial 

information on one hand and SME performance on the other. They 

hypothesised that this might be due to a lack of ability on the part 

of owners/managers to interpret information properly.  

          Their proposition is supported by the findings of KPMG 

Special Services, and EIM Business & Policy Research in the 

Netherlands, European Network for SME Research, and Intomart 

(2003), and Williams (1984), that a lack of knowledge about 

financial information limits SMEs’ ability to utilise this 

information to gain a competitive advantage. Financial 

information is expected to enhance access to finance. This is 

because firms with good financial information will face fewer 

barriers in raising external funds. Access to finance is expected to 

enhance performance of SMEs since it allows them to have more 

investment opportunities. Thus, if financial information impacts 

performance, and if access to finance enhances performance, then 

it is speculated that financial information will influence access to 

finance, which ultimately influence performance.  

 

III. RESEARCH METHODOLOGY 

          The study area was the Accra Metropolis of the Greater 

Accra Region of Ghana, which covered a total land size of 200 sq. 

km. The target population for the study was all SMEs in the Accra 

Metropolis and the accessible population was defined as all 
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manufacturing and trading SMEs which had registered with the 

National Board for Small-Scale Industries (NBSSI) in the Accra 

Metropolis as at July, 2010. The total number of businesses 

recorded in the NBSSI’s register by location in the Metropolis was 

3,474. The population was classified using the 11 sub-metropolis. 

Given that the population is 3,474, it was logical to determine a 

sample for the study. Sarantakos (2005) and Krejcie and Morgan 

(1970) consider that a sample size should be determined either by 

direct calculation using statistical formulas appropriate to the 

nature of the study or by reference to tables which set out 

recommended sample sizes for given populations.  

          Based on the table developed by Krejcie and Morgan 

(1975), with a population size of about 3500 and to ensure a 5 

percent margin of error, the sample size should be 346. However, 

to ensure an increase in internal and external validity, a sample of 

500 SMEs was selected for this study. Stratified sampling was 

used to select the sample from each sub-metropolis. Both primary 

and secondary data sources were used for the study. The data was 

collected through the use of questionnaire and focus group 

discussion guide. The instruments used in this study were 

questionnaires to owners and managers of SMEs and a focus group 

discussion for members of Ghana National Chamber of Commerce 

and Industry. The questionnaire consisted of both open-ended and 

closed- ended questions. Structural equation modelling using 

partial least squares was employed to test the hypotheses in this 

study  

 

IV. RESULTS AND DISCUSSION 

          The results from the descriptive statistics on business 

characteristics covering the form of business ownership, types of 

business, business areas, number of employees, and industry of 

operations based on the number of years. Of the 500 respondents, 

280 were males representing (56%) and 220 were females 

representing (44%). The majority of the SMEs were sole 

proprietorship (91.8%), and a few of them were partnership 

(6.2%). 9 out of 500 SMEs were Companies representing (2%). 

The predominance of sole proprietorships over other legal forms 

of business may be due to the fact that they have fewer legal and 

tax requirements than partnerships or companies. Sole 

proprietorships provide owner/managers with independence in 

making decisions. SMEs in Accra Metropolis are male dominated 

(56%), also firms that were organised as companies were mostly 

male dominated. Out of 10 companies, 9 were male owed and only 

one was female owned. Thus, there were marked differences 

between males and females in the legal structure of business 

formation (χ2= 13.4108: p-value = 0.001).  

          Information readiness is measured by quality of financial 

information in terms of preparation of financial information, 

reasons for using financial information, and level of importance 

attached to information. Results in Table 1 show that 78.8 percent 

of businesses prepared financial information out of which 72.2 

percent were in the trading sector. 

Table 1: Preparation of financial information by the business type 

 

Business Type 
Prepare Do not prepare Total 

F % F % F % 

Trading 361 72.2 104 20.8 465 93.0 

Manufacturing 21 4.2 2 0.4 23 4.6 

Service 12 2.4 0 0 12 2.4 

Total 394 78.8 106 21.2 500 100.0 

 

Source: Field data, 2015 

 

          Table 2 shows that 87.3 percent of the owners/managers 

prepared their own financial information. Other owners/managers 

used the services of an auditor (4.7%), part-time accountant 

(4.4%) and full-time accountant (3.6%). Most (80.9%) 

owners/managers who prepared their own financial information 

were from the trading sector. 

 

Table 2: Persons who prepared the financial information by business type 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Business Type Owner Part-time accountant  Full-time accountant Auditor Total 

F % F % F % F % F % 

Trading 313 80.9 16 4.1 13 3.4 15 
3.9 

357 
92.2 

Manufacturing 14 3.6 1 0.3 0 0.0 3 
0.8 

18 
4.7 

Service 11 2.8 0 0.0 1 0.3 0 
0.0 

12 
3.1 

Total 338 87.3 17 4.4 14 3.6 18 
4.7 

387 
100.0 
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n = 500, missing case = 113  

Source: Field data, 2015 

 

          The purpose for preparing financial information is presented 

in Table 3. About 76.8 percent of the sampled owners/managers 

prepared financial information for profit purposes, 74.8 percent 

prepared financial information to check for the performance of the 

business, 60.8 percent for management purpose, and 24.6 percent 

for tax purposes.  

 

Table 3: Reasons why owners/managers use financial 

information 

 

Reasons Yes No Total 

Profit 76.8 23.2 100.0 

Performance 74.8 25.2 100.0 

Management 60.8 39.2 100.0 

Tax 24.6 75.4 100.0 

Support loan 5.4 94.6 100.0 

Legal requirement 4.4 95.6 100.0 

n = 500  

Source: Field data, 2015   

 

          Owners/managers who prepared financial information were 

asked to indicate the level of importance they attached to various 

pieces of financial information. The responses are summarised in 

Table 4. 

 

Table 4: Level of importance attached to financial information 

 

 

Reasons n  Mean SD CV Minimum Maximum 

Income 500 3.95 0.76 0.19 1 5 

Net profit margin 500 3.91 0.77 0.20 1 5 

Cash flow statement 500 3.86 0.83 0.22 1 5 

Inventory turnover 500 3.85 0.81 0.21 1 5 

Budget 500 3.40 1.02 0.30 1 5 

Aged debtor balance 500 2.41 1.08 0.45 1 5 

Aged creditors balance 500 2.40 1.12 0.47 1 5 

Balance Sheet 500 1.95 1.38 0.71 1 5 

Return on equity 500 1.81 1.26 0.70 1 5 

Return on Assets 500 1.79 1.23 0.69 1 5 

Current ratio 500 1.61 1.21 0.75 1 5 

 

Source: Field data, 2015 

 

         The respondents considered income and net profit margin as 

the most important forms of financial information, with mean 

indices of 3.95 and 3.91 and coefficient of variation of 19 percent 

and 20 percent respectively. The higher the coefficient of 

variation, the greater the dispersion in the variables 

(Sarapaivanich, 2003). These were followed by cash flow 

statement (3.86), inventory turnover (3.85) and budget (3.40). The 

respondents attached least importance to financial information on 

current ratio, return on assets and return on equity. These could be 

explained by the fact that financial information prepared by SMEs 

generally consisted of income statement and Statement of 

financial position. The income statement conveys the enterprise’s 

revenue, expenditure, and net income (or net loss) for a specific 

time period, which is crucial for decision-makers.  

         The statement of financial position supplies information, 

which helps users to assess enterprise’s ability to increase 

owners’/managers wealth and remaining solvent (Sarapaivanich, 

2003). Inventory turnover had a mean index of 3.85 and this could 

be associated to the high level of education in this sector. 

Owners/managers made conscious efforts to manage inventory 

well since it sometimes formed greater percentage to their start-up 

capital. During the data collection process, a number of 

owners/managers indicated that they did not know or had never 

heard of other financial information like current ratio, return on 

asset, and return on equity. Some of them had never prepared other 

financial information apart from profit and loss statement and 

balance sheet.  

 

Table 5: Path coefficient, t-statistics and p-values of financial 

information quality on performance using PLS 

 

Path between Unobserved 

Variables 

Path 

Coefficient 

t-

statistic

s 

p-

value 

   FI -> PERF 0.1274*** 2.9557 0.001

6 
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         Table 5 shows the hypothesised relationships between the 

financial information quality and performance of SMEs using 

PLS. Financial information was predicted to be positively related 

to performance. The path coefficient between financial 

information and performance provides statistically significant and 

positive results that confirm this hypothesis. In other words, 

quality financial information positively affects performance. That 

is, access to accurate, important and timely financial information 

enhances owners/managers’ satisfaction with their businesses on 

the various performance measures. This analysis indicates that, of 

the 11 types of financial information considered in this study, 

business stability and income to look after family are the most 

widely reasons for preparing financial information for decision-

making by SMEs in Ghana. Hughes (2004) argued that SMEs are 

unable to perform well by just being able to access finance, but 

that they need to have financial information to manage it. In other 

words, even if SMEs have sufficient finance, they may lose it 

simply because they do not have timely financial information on 

key operating matters that they can draw upon in making sound 

decisions.   

 

V. CONCLUSION  

         There is no doubt that SMEs are engines of growth in any 

economy. Growth in the economy through the contributions of 

SME can largely be achieved through proper, effective and 

efficient use of quality financial information. For any business, 

quality financial information was found to be important in pursuit 

of the performance goals of growth and profitability. Quality 

financial information improves the performance through access to 

external capital. The findings support the argument that when 

SMEs develops its ability to be investment ready, access to 

external capital would be enhanced. With an investment readiness 

mind-set, SMEs should be able to access funding to support and 

enhance business growth.  

         Lack of financial information and managerial competencies 

are also important reasons why the needed funds are not available 

to SMEs. Therefore, to improve access to external finance, there 

is the need for personal development by owners/managers of 

SMEs especially in the area of business and financial management 

skills through training. This also calls for training in proper record-

keeping and effective use of information from financial records to 

make and support decisions for finance and to monitor the use of 

finance as well as financial information. Exposure to information 

technology resources that simplify the record-keeping process is 

also necessary.  

         Given the relatively low level of education among 

owners/managers, training needs and knowledge requirements 

should be met through highly participatory, innovative and 

material-less techniques. Peer group training should be 

encouraged. More flexible forms of skill training should be 

encouraged and made available to SMEs. Educational training 

system drawn by promotional institutions should incorporate SME 

long term growth and development. Institutions like the National 

Board for Small-Scale Industries, Business Advisory Centre, 

Association of Ghana Industries and consultants can play 

significant roles in this regard. 
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Abstract- The main objective of this paper was to find out why 

authors use absurd language when writing articles, projects and 

thesis. Primary data was collected from 60 postgraduate students, 

both at masters and PhD level using open-ended questionnaires 

and through interviews. Data was analyzed using qualitative 

method of content analysis. Results indicated that linguistic 

problems, use of rogue experts and time pressure were the 

reasons why students would come up with words that may not 

exactly mean what they intended to write. The study found out 

that the respondents did all this in order to “hit” the target 

antiplagiarism index set by their specific learning institutions. 

They do this for as long as the antiplagiarism index is low. It can 

therefore be recommended that short seminars and workshops be 

done more often to improve the students’ knowledge of grammar 

and proper sentence construction. Supervisors must manually 

check every manuscripts after receiving the software generated 

anti plagiarism index to ensure the document makes sense. 

 

Index Terms- plagiarism,  Antiplagiarism 

  

I. INTRODUCTION 

eated as one of the panelists assessing some masters’ 

projects, one by one they came to the front to present their 

research work. Going through the work of one of the students, 

something caught my eye at the research methodology of the 

students work. It read, “The questionnaire will entail both open 

ended and shut ended questions”. I could not really figure out 

what “shut ended” questions were, so I decided to ask the 

student. The response I got was quite shocking, she replied, “It 

means those questions that the respondents would choose from 

the choices provided”. “You mean closed ended questions?” I 

asked. She said yes. 

           Reading through one of my PhD students’ proposal 

documents, one of the lines at the research problem read, “The 

research hole of the study was….” I wondered what that meant 

and the following day as I returned the proposal to the student, I 

asked him what he meant by “research hole” and he confirmed 

my fears that it meant “research gap”. These and so many other 

examples that I have seen both at masters and PhD students 

writing made me curious to want to know how they come up 

with these absurd words. Why are the students using incongruous 

words in developing their research work?   

 

II. METHODOLOGY, DATA COLLECTION AND DATA 

ANALYSIS 

           Primary data was collected from 60 postgraduate students, 

both from masters and PhD level using open-ended 

questionnaires and through interviews. These students had 

already done their projects/thesis and are either awaiting 

graduation or are in the process of clearing for graduation. 

Masters students were categorized based on their specialization 

that included both Master of Science and master of business 

administration students. The specialization courses included 

marketing, entrepreneurship, human resources, strategic 

management and insurance options. Stratified random sampling 

was used to come up with this figure. Both convenience and 

Snowballing technique was used to get the postgraduate students. 

Data was analyzed using qualitative method of content analysis. 

The study was conducted in Kenyan universities.  

           The researcher used methodological experts to develop a 

coding scheme to identify the categories. Two analysts 

conducted the content analysis discussed the discrepancies in 

their coding and reached an agreement on them and in some 

instances resolved them through a third analyst review. The Two 

analysts performed the initial coding independently and then met 

to reconcile any differences in consultation with a third analyst.  

 

III. FINDINGS AND DISCUSSION OF FINDINGS 

           1200 statements were collected from the responses the 

researcher got by responding to the open ended questions. The 

analysts came up with three categories and they include linguistic 

problem, Use of rogue experts and pressure. All the responses 

were then placed in either one of these categories based on how 

similar it is to the three categories. These statements were 

therefore classified into the three categories. Linguistic category 

had the most number of statements, followed by help from rogue 

experts and time pressure were the other categories that got 

majority of the statements falling in these categories.  The 

subsequent sections will be explaining the three categories.  

 

IV. LINGUISTIC PROBLEM 

           This was found to be a big problem that is contributing to 

the use of absurd language. The respondents noted that in as 

much as English is a national language in Kenya, majority of 

them are struggling using it efficiently hence the use of words 

that sometimes don’t make sense at all. Many of the respondents 

are fond of speaking their mother tongue therefore influencing 

S 
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their writing in a big way. They admitted that they use these 

kinds of words without knowing that they should not be used at 

that context. “You keep changing the words and antiplagiarism 

index is still above 15%,” they complained. On the same 

question of linguistic problem, some of them indicated that after 

changing the words, they would run it four to six times and it still 

does not reach the required threshold of below 15%. “Sometimes 

it becomes very difficult to describe what you want to say, so 

write what you think is closer to that”, responded one of the 

students. These findings are in tandem with the words of 

Gasparyan et al (2017) where they noted that antiplagiarism tool 

alone is not efficient for averting complex ways of plagiarism. 

They cited mass withdrawals by journals of  articles which 

proves that there are inequities in the current anti-plagiarism 

software that does not recognize manipulative scheming and 

editing. These journals accommodated nonsense-plagiarized 

items. As noted by Frederic (2015)that proper writing entails 

following up of rules that shape words and tie together sentences 

into fluid and comprehensible paragraphs.  

           She noted that the number of mistakes in a research paper 

of about one hundred pages would be too much if the paper is not 

properly written such that when readers devote their time to read 

the paper, such grammatical errors is discouraging.  Considering 

over 15 years of formal education, the least a research author can 

do is, display the foundation of the English language in a correct 

manner. Despite the validity of the results of one’s research, they 

will be of no use if accompanied by incorrect grammar. 

Therefore, expressing the research data correctly is as critical as 

research data itself if you want constructive feedback from your 

readers. Many research scholars don not consider the 

significance of correct grammar in their writings, which makes 

aan enjoyable read. Many research authors believe that to have 

the right data and represerepresent it correctly ensures success. 

This is a fallacy; in fact, they do not without correct grammar. 

 

V. ROGUE EXPERTS 

           After running the document, four to six times and it is 

above the required threshold, students engage the services of 

“experts”. The students who had earlier confirmed that English 

was a challenge to them resulted in seeking for services from 

people they thought are experts. The students indicated that these 

experts advertises themselves with posters all over the university. 

“All you need to do is look around for the posters where you will 

find their phone numbers contact them and you will be helped”, 

confided one of the respondents. They said that these experts 

would take a day or two in working on the document and by the 

time you get it, it is below 15%.  

           On probing further, by asking if they ask for the 

qualifications of the said experts, some of the students answered, 

“All you want is an antiplagiarism index of below 15%, who 

cares about their qualifications”, they responded. The researcher 

therefore inferred that these so-called experts are the ones who 

come up with the kind of language the student use. They just 

write words without considering if it makes sense or not for as 

long as at the end of the day; the antiplagiarism index goes down 

to 15%. A write up by Jena (2016), on the number of people 

involved in the writing process noted, “The number of people or 

experts involved in a project depends on the type of order. For 

instance, in an essay only one writer works on the paper, whereas 

for a dissertation there are usually two experts- a writer and a 

statistician. Moreover, there is a Handler assigned to each order. 

The Handler coordinates between the team of writers and 

experts, ensuring timely submission and quality”. 

 

VI. TIME PRESSURE 

           Another category that emanated from the respondents is 

pressure. The students indicated that they usually do not get 

enough time to go through the document even after running it 

several times. Once the document is at 15% or below, they just 

take it to the supervisor. The students who take their 

thesis/projects to the “experts” also confirmed this. They too 

confirmed that once they get the document and it is below 15%, 

they take it to the supervisor directly without proofreading it. 

They indicated that they are under pressure of meeting the 

deadline. “Sometimes, when the supervisor asks these questions, 

you also get shocked”, they responded. One of the students noted 

that at graduate level, they have many things going on in their 

lives including family and work. Therefore, they get a lot of 

pressure from all over to an extent that they just write words for 

as long as it will get them to below 15%. An advise by Prasade 

(2011) on proofreading insisted that this is the last and essential 

step that must be considered before submitting any research 

paper. “The research paper should not only be neat but also 

readable in terms of how well you have formatted and placed 

your content. After all, a poorly written paper cannot 

communicate its message to the reader” (Prasade, 2011 pp 18). 

 

VII. CONCLUSIONS AND RECOMMENDATIONS 

           Based on the findings of the study herein, it is therefore 

concluded that the students are in some cases aware that they are 

using an absurd language; however, their target is to attain the 

threshold of 15% or less antiplagiarism index. The students who 

may not be aware of the grammatical errors in their thesis/project 

probably because they have used the rogue experts do not take 

their time to proofread their work. Language barrier, use of rogue 

experts and pressure are the main reasons why students use the 

rogue language. 

           It can therefore be recommended that short seminars and 

workshops be done more often to improve the students’ 

knowledge of grammar and proper sentence construction. This is 

due to the finding that the students may not be aware of the 

grammatical errors that they make during research writing. In 

order to improve students academic writing, open workshops that 

deals with the importance of good writing must be carried out. 

Possibly lectures should work with their students during the 

course of their degree, by ensuring in-class activities to help 

them with this problem. 

           Fortunately, the use of rephrasing tricks, among them 

copying verbatim and exchanging words, which are regularly 

used by the rogue experts, can be curbed by using a computer-

based software analysis of lexical, syntactic, and semantic 

attributes to track inappropriate rephrasing in unsavoury 

sentences and long passages of texts. 
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           Supervisors must manually check every manuscripts after 

receiving the software generated anti plagiarism index to evade 

false negative and positive results. In all preventive anti-

plagiarism plans, those relying on human factor is the most 

dependable precautionary measure of antiplagiarism. Unseasoned 

authors need to be updated by senior research supervisors on 

details about plagiarism of words, ideas, and graphics. Their 

disclaimers about candid writing, which some journals are 

currently asking may reduce the chances but may not be as 

efficient. Particularly, even getting a positive report of 

antiplagiarism softwares, lecturers should look for ways of 

working on plagiarism, like sudden changes in style of writing. 

This can help to detect “copy-and-paste” kinds of plagiarism. 

However, the techniques described above show that even un-

grammatical phrases may be plagiarized. An inconsistency on the 

styles of different works by the same author, or an inconsistency 

between oral and written language skills, should be a sign of 

plagiarism. In addition to distorted phrases, missing characters 

and unexpected symbols can be a sign of plagiarized work.  To 

avoid the issue of Word macros, it is recommended that one 

checks the source file of the submitted manuscript as seen by the 

tool itself.  

Writing a research paper is a skill that involves sensible 

presentation of the facts in a way that makes it interesting and 

explicable. It involves deep research on a particular topic 

covering all the various facets of the subject.  
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Abstract- The present research determines the best practices among grade 1 teachers in teaching social studies 

in the K- 12 Curriculum. This is to showcase instructional excellence and develop instructional materials that will 

enrich teaching and learning process. The study employs complete enumeration of 90 grade I teachers as research 

participants from South East Districts of Butuan City, Caraga, Philippines.  A descriptive-survey method has been 

used and self-made questionnaire with open-ended interview guide was the instrument for data collection, and Focus 

Group Discussion ( FGD) was also conducted. A percentage was used to describe the data. Quantitative data was 

analyzed using descriptive measures such as percentage and mode.  Qualitative data from open-ended questions were 

quantified using rubric and analyzed using quasi-statistics. Also, stacked bar graph was utilized for comparison across 

different grade levels.  Findings revealed that art doing question and answer and storytelling are among the top 3 

praiseworthy learning activities. Such learning activities have a positive impact on the life of the grade one learners 

and considered as their best practices. Different learning activities have different ways of implementation but focus 

on the specific needs of the learners, hence these best practice will only limit to enhance the learner’s knowledge but 

also develop the skills that will enable them to solve real-life problems. 

 

Index Terms-: Best Practices, K-12 Curriculum, Instructional Material, Social Studies. 

 

 

I.INTRODUCTION 

 
Children are born into social studies from birth, they begin exploring their world at each stage of early 

development—infant, toddler, preschool, and primary—children look around and try to make sense of their social and 

physical environments. They gradually learn more about their expanding community and eventually come to see 

themselves as citizens. Mindes ( 2005). Social studies course was considered as one of the main elements of the K-12 

curriculum for it simply prepares young generations as exemplary citizens of the country. Kilinc (2014). Social studies 

involve the development of inquiry, research skills and methods, historical thinking, and geographic thinking. The 

skills and competencies learning outcomes are integrated throughout each cluster and are developed, refined, and 

applied across the grades ( Social Studies K-12 Curriculum). A social study is a field designed to meet the educational 

needs of society. it is subject that focuses on the social aspects of the human conditions. Brophy.J, et.al (2016).  

Research posits that constructivism is the most effective approach to educating social studies students. However, most 

social studies teachers of today still use traditional methods of teaching inside their classrooms, Wiersma, (2008). 

Thus, this study is to investigate what are learning activities considered as best practices in teaching social studies 

among grade I teachers. 

 
 Today's paradigm shift in the-12 curriculum in which Kindergarten to grade 3,  the learners learn the alphabet, numbers, 

shapes, and colors through games, songs, and dances, in their Mother Tongue. Examples of these activities are songs, poems, 

stories, and illustrations that are based on local culture, history, and reality. This makes the lessons relevant to the learners and easy 

to understand and basically the learners will acquire in-depth knowledge, skills, values, and attitudes through continuity and 

consistency across all levels and subjects. (officialgazette.gov.ph/k-12/).To facilitates the process of knowledge transmission, 

teachers should apply appropriate teaching methods specifically learning activities that best suit specific objectives and levels of 

understanding for the teacher to develop critical thinking, communication skill, collaborate skills even geospatial technology skills 
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and other 21st first century skills Beddow, (2011) as the standard  skills required in the K-12 curriculum, thus it requires a lot of 

teaching and learning activities in order to meet all of these mentioned skills,   There are many forms of teaching 

strategies and there are some difference and distinction among them cooperative learning, learning communities, 

reciprocal learning, peer teaching, peer learning, team learning, collaborative learning, collective learning, study 

circles, study groups, and group work are among them. There are three general types of group work: informal learning 

groups, formal learning groups, and study teams (Johnson & Smith 1991 as cited in Ur-Rehman, 2014).There are 

different ways that can be adapted to teach the students. These ways include direct instruction, providing reading 

materials, problem-solving method, cooperative learning, explore information, role plays, students’ research, case 

study and students’ writing. In direct instruction, we put emphasis on each level, in which we judge the student's level 

on the basis of authentic outcomes (Roseshine 1987). In this way, the teacher performs a various and significant role, 

that necessary and useful to the learners especially in providing learning activities that are exemplary and motivates 

the learners who have the same understanding of the concept which would be discussed in the class. According to 

Rehman et al (2014), Teachers use different methods and different learning activities to meet the different learning 

styles and that is why teaching strategy consists on various techniques ensuring that these techniques have a great 

impact on the learner's lives. As every man is different from each other same as every student have the different mental 

approach. Supported by (Vijayalakshmi, K.S.2004, P.1 as cited in Tariq et all (2011) teachers must always find ways 

and means to improve their teaching techniques. With the change in time, the teachers are asked to employ newer 

methods for teaching their learners more effectively so that they must be able to cope with the demand of the age.  

Hence, the latest techniques of teaching are a need of hour take note also that effective teaching techniques also depend 

on the teacher. (Hartley & Davies 1976). Thus, a teacher should adopt best and suitable techniques in accordance with 

the abilities and capabilities of the learners. 

 

Alleman,J.et.al  (2007) suggests that practitioners must select and implement it carefully for the reason that 

it will influence learner's attitude, their values, their desire to learn,  their retention level what they have learned, and 

the eventually to a real-life application. Based on the study when teachers are given a class of learners which consist 

of the range of abilities, when learners come, some of them are on the grade level, some are above the grade level and 

some are below the grade level. So it all depends on the teacher to select such strategy which is suitable for all the 

students (Whitman & Schwenk 1983 as cited Rehman 2004).  Previous studies have proved the significant impact of 

teaching methods on the academic performance of the learner. Learners who were given instructions in modern 

teaching methods significantly secured higher mark in their subject tests as compared to those who were taught their 

lesson in a conventional way (Khurshid & Ansari, 2012). Learners not only learn the lesson effectively but activity 

based knowledge further enhance their ability to solve real-life problems and enrich their understanding at the highest 

level (Boud & Feletti, 1997).  However, there are other researchers like (Cox, 1997; Gardner, 1990 as cited in Ilhan 

2017) have explained that teachers who are lack of strategic teaching activities will result to the problem in an 

understanding the content. Previous research has demonstrated that reading strategies and limited teaching and 

learning strategies in teaching in social studies do not attract learners interest learners to learn, and in particular, 

concern inhibits the teachers to showcases its practices.(Harmon, Katims, & Whittington, 1999; Harmon, Wood, & 

Hedrick, 2006; Hedrick et al., 2004). Since previous studies give more emphasis on the teaching strategy but limited 

emphasis on learning activities, and also there were no proper documents that support on the study of best practices 

used by the grade one teacher in teaching social studies.   

 

In this respect, one can clearly say that if social studies teachers have a better understanding of the best 

practices in teaching social studies, and the students’ academic demands may be met with less struggle and their future 

experiences strengthened as they pass to higher grades it surely meets quality learning.  Therefore, this study  is to 

investigate social studies teachers’ on their best practices in teaching social studies in order to showcase instructional 

excellence  and develop instructional materials that will enrich teaching and learning process ,accordingly students 

exposed to various teaching strategies such as texts and sets of specific words or concepts can gain greater multiple 

perspectives by enriching people’s knowledge of societal events, geographical locations, and historical incidents 

(Massey & Heafner, 2004). This study will further answers to following queries :(1)What are learning activities used 

by the grade 1 teachers in teaching social studies? (2) What specific best practices do you employ in the first quarter 

to the 3rd quarter. (3) What are the top 3 learning activities considered as best practices in teaching grade 1 social studies? (4)Based 

on the findings of the study, what instructional materials may be designed?  The researcher explores the different learning 

activities that help not only the students but also effective for teachers and the researcher will not just identify these 

learning activities but also highlight the learning outcomes 
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 II RESEARCH ELABORATIONS  

 
 This study is anchored on the theory of constructionism an educational theory that is student-centered and 

emphasizes discovery learning, where students are encouraged to work with tangible objects in the real world and use 

what they already know to gain more knowledge The point is to make the process of thinking and learning visible and 

to allow for a more process-oriented engagement with an idea via construction and deconstruction. Under 

constructionism, teachers take a backseat role as facilitators of student learning instead of giving lectures or step-by-

step instruction. and emphasizes discovery learning, where students are encouraged to work with tangible objects in 

the real world and use what they already know to gain more knowledge. The point is to make the process of thinking 

and learning visible and to allow for a more process-oriented engagement with an idea via construction and 

deconstruction..( Papert, S., & Harel, I. (1991). 

 

As inspired by this theory, the researcher would like  to explore this constructionist instruction to be 

incorporated in making Instructional Materials and this can be realized with the help of (ADDIE)  Model ( Analyze, 

Design, Develop, Implement, and Evaluate) this model has been used to instruction design that has a proven record 

of success. This particular study used AD, Analysis and Design in the ADDIE model, the researcher determined the 

best practices by exploring the different strategies used by the grade 1 teacher teaching social studies, after the 

researcher had found its best practice Instructional material was made.  

 

 

 
 

RESEARCH METHODOLOGY 

 
 The descriptive-survey method has been used in this study; self-made questionnaire with open-ended 

interview guide was the instrument used for data collection, To ensure internal validity, focus group discussion (FGD) 

was also conducted. The instrument was composed of two parts Part 1: the profile of the respondents in terms of the 

name (optional), age, gender, number of years in teaching, work status and the school. Part 2: a checklist of individual 

and group learning activities, best activities or teaching strategies in each learning competencies and the top three best 

practices. Researcher made questionnaire was validated and pilot-tested prior to the actual data gathering.    AD 

approach in the ADDIE Model particular on the analysis and design were utilized. Further, this study was conducted 

at South East District Schools of Division of Butuan City, Province of Agusan del Norte. The study employs complete 

enumeration of the 90 basic education teachers for the primary levels particularly grade 1 teacher as research 

participants. Quantitative data was analyzed using descriptive measures such as percentage and mode.  Qualitative 

data from open-ended questions were quantified using rubric and analyzed using quasi-statistics. Also, stacked bar 

graph was utilized for comparison across different grade levels. 

 

 
 

 

III. RESULTS AND FINDINGS 

 
 

 

Figure 1 shows the summary of the individual learning strategies employed by grade 1 teachers in social studies across 

the three (3) grading periods – 1st grading (G1), 2nd grading period (G2) and 3rd grading period (G3).  The data revealed 

four (4) strategies namely: storytelling, concept mapping, art doing and synthesizing. 
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Data further show that the 4 strategies 

were employed in the 3 periods at varying extent.  

The storytelling strategy was employed by the 

majority of the teachers (62.0%) during the 

preliminary period but sustained by only a few in 

the subsequent periods (13.3% and 18.7% for 2nd 

and 3rd grading periods, respectively).  This can 

be accounted to the variation in the unit topic - to 

wit, for G1 Ako ay natatangi G2 Ang aking 

Pamilya G3 Ang aking Paaralan.  

On the other hand, the other strategies 

were employed by some teachers uniformly 

across the study periods for the teachers see it 

effective in teaching grade 1 pupils. Teaching 

aids (audio/video lectures, documentaries, 

pictures and images, art and craft material) are 

used as innovative teaching style. Researchers 

have demonstrated that storytelling and art doing 

proved to be an effective learning tool for 

students (Shefton, 2001). 

 

Fig 1[A] shows the distribution of the 

learning activities employed by the teachers in 

storytelling.  Data revealed that the majority of 

the teachers employed tell oneself (93.3%), draw 

and tell (86.7%) and read and tell (83.3%).   

The learning activities are diverse in the 

1st grading period but become scarce in the 

subsequent grading periods for the reasons that 

teacher able observes best learning activity that 

can be best applied in their lesson. In 

Kindergarten through grade 3, students learn the 

alphabet, numbers, shapes, and colors through 

games, songs, and dances, in their Mother 

Tongue. Examples, activities, songs, poems, 

stories, and illustrations are based on local 

culture, history, and reality. This makes the 

lessons relevant to the learners and easy to 

understand. (officialgazette.gov.ph/k-12/).   

 

Draw and tell (46.7%) is least employed 

in the storytelling activities in the first grading 

period and not sustained in the second and 3rd 

grading period. 

   
Figure 1.  Percent (%) distribution of learning strategies 

employed in grade 1 Social Studies 

 
 

 
Fig 1[A]. Percent (%) distribution of learning activities in 

storytelling 
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Fig 1[B].  Percent (%) distribution of learning                       Fig 1[C]. Percent (%) distribution of learning  

activities in concept mapping                                                activities in synthesizing 

 

 Specific activities for concept mapping and synthesizing were presented in figure 1(B) and figure 1 ( C). 

Learning activities like  picture presentation, ( 12.0%; 43.3%. 57.3%) Venn diagram, ( 27.3%, 28.7%, 40.7%) 

mapping, ( 12.0%, 31.3%, 48.7%) graphic organizer, (17.3%, 21.3%, 33.3%) are activities that are commonly 

employed by the grade 1 teacher across grading period.  These specific activities are the powerful way for learners in 

grade 1 to reach high levels of cognitive performance. A concept map is not just a learning tool, but an ideal evaluation 

tool for grade 1 teachers in measuring the growth and 

assessing learners learning. As the learners create 

concept maps, they reiterate ideas using their own 

words and help identify incorrect ideas and concepts; 

teachers problem-solving see what learners do not 

understand, providing an accurate, objective way to 

evaluate areas in which learners do not yet grasp 

concepts fully. Another highly employed activities for 

synthesizing are  question and answer (83.3%) 

sequencing events ( 73.3%), Puzzle, (55.6%) and 

comparing, (41.7%) but these were not sustained for the 

2nd  grading period and 3rd grading period teachers in 

grade one able to identify what learning activities that 

promote active learning. It is helpful to remember that 

what the student does is actually more important than 

what the teacher does. (Schuell, 1986) 

 

Fig 1[D] shows the learning activities in art 

doing strategy.  The majority of the teacher employed 

collage making (14.3%, 8.3%, 12.8%) and drawing ( 
13.0%. 6.0%,9.3%) across grading period. On the contrary learning activities like scrapbook ( 5.3%. 9.7%) 
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 Fig 1[D].  Percent (%) distribution of learning 

activities in art doing          
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and name tags making *13.0%, 5.3%) were also use from the 1st grading period but not sustained until 3rd grading 

period  This results were supported by Wilks Keeper (2005) connect learning  outcomes to relevant learning  activities 

that the learner can easily express their experiences, knowledge through their creative products like drawing and 

collage making, Thus, giving such kind of learning activities may always address to the learners need 

 

 

. 

Table 1.  Topmost individual learning activities employed in grade 1 social studies and the intended learning outcomes 

Activities % Intended learning outcomes 

Art doing 87.0 Relate to their day to day experiences 

  Display resourcefulness in their unique output 

  Develop visual spatial skills 

  Express their own knowledge of understanding 

  Show and discover their own potentials as great artist 

  

Enjoy expressing their understanding of the concept      

presented 

Creates creativity by allowing the learners to express 

themselves 

  

Builds the learners confidence 

Focus on what they were doing  

Question & answer 44.0 Promote discussions and interaction among learners 

  

Stimulate thinking and allows freedom to  share their 

ideas 

  

Check the retention of previously learned information 

Make their own judgment 

Fun and interactive especially learning the previous 

lesson  

Storytelling 76.7 Makes them aware of their own local culture 

  Instills virtues  and right values to the learners 

  Improves listening Skills 

  Express themselves to their new learning 

  Establishes  great tool for sharpening memory 

  Enhances  verbal Proficiency 

  Helps  the learner in doing better communication 

 

 

Highlighting the learning outcomes of the topmost individual learning activities employed by the grade one 

social studies teachers were considered as their best practice. In particular Table 1 shows different learning outcomes 

as mentioned by the research participants during the conduct of the study to the every learning activity mentioned. 

Further, the table shows qualitative frequencies of the verb used to wit.  Majority of the grade teachers confirmed that 

Art doing (87.7%) by grade 1 learners will surely develop visual-spatial skills, express their own knowledge of 

understanding, show and discover their own potentials as great artist, display resourcefulness in their unique output, 

creates creativity by allowing the learners to express themselves, builds the learners confidence, relate to their day to 

day experiences, the last establish focus on what they were doing. 

As to the learning activity particularly the question and answer (44.0%), most specific outcome were revealed 

are the following; aside from the fact that it is fun and interactive especially learning the previous lesson, it will also 

stimulate thinking skills and allows freedom to share their ideas, it helps them aware of their own local culture,  and 

able to express themselves to their new learning and eventually promote discussions and interaction among learners 

and help them make their own judgment. They found even more interesting and noteworthy learning outcome to an 

specific learning activity in storytelling ( 76.7%) in particular, according to the teacher participants using this learning 

activity it instills virtues  and right values to the learners, making them aware of their own local culture, helping the 

learner in doing better communication  and improving   their listening skills, expressing themselves to their new 

learning, enhancing  verbal proficiency and this is a good avenue for establishing  great tool for sharpening memory. 
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These learning outcomes support to the k-12 curriculum intended for grade one learner that they may acquire in-depth 

knowledge, skills, values, and attitudes through continuity and consistency across all levels and subjects 

(officialgazette.gov.ph/k-12/). 

 

 
IV. CONCLUSIONS 

 

The paradigm shift of the educational system of the country due to the K-12 Curriculum brought big impact 

in the mind and heart of every teachers in the field specially the government believes that K to 12 curricula in the 

Philippines will put Filipino learners at par with the rest of the world and this can only be realized if we have right 

mind seat on how we can help and contribute to the educational system of the country since it is the key toward 

reaching national growth and development. 

 In line with this goal, East Butuan District 1 of Butuan City Divison, Caraga Philippines, find their way how 

they can contribute by  simply modeling their Best Practice in teaching social studies among grade 1 learners,   It was 

found out, that if we make (teaching and learning) more interesting and challenging for the learners  it becomes more 

effective and proficient it later they define it as their best practice.  Thus, the teachers and learners both learned more 

due to the implementation of these best practices.  

Different learning activities have different ways of implementation but focus on the specific needs of the 

learners that who can process, understand, and absorbed the important concepts that will impact in her life as a lifelong 

learner.  There were four individual learning strategies employed by grade 1 teachers in social studies across the three 

(3) grading periods – 1st grading (G1), 2nd grading period (G2) and 3rd grading period (G3).  These are the story 

telling, concept mapping, art doing and synthesizing, under story telling there were draw and tell, show and tell, read 

and tell, tell oneself and autobiography,  for concept mapping there were graphic organizer, picture presentation, 

mapping, venn diagram and web chart, for  art doing, collage making, name tags making, drawing and scrapbook 

making and for synthesizing they have to compare, puzzle, questions and answer and sequencing events, , hence 

teachers in grade one are more creative and resourceful in facilitating learning. 

Based on present findings, It has top 3 best practices that are considered praiseworthy. These were the art 

doing, question and answer and storytelling, such learning activities have a positive impact on the life of the grade 

one pupil as evident by the present findings. Learners obtained different skills, attitudes, and values that help them to 

become a well-rounded individual. These best practices will not limit to enhance their knowledge but also enable them 

to solve real-life problems. In fact, effective learning activities as their teaching methods give boundless results. The 

Researcher strongly recommends that the school administrator should implement the used of contextualized and 

localized instructional materials using these best practice. Train teachers to explore more on the 21st teaching and 

learning strategies especially on the use of technology in the classroom and conduct further study on the relationship 

of the identified best practices and to the academic performance of the learners. 
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Abstract- Internal Quality Audit is the process of systematically 

inspection of the quality system carried out by an internal or 

external quality auditor or an audit team. It plays a significant role 

in an organization's quality management system and proves to be 

a salient element in standardization of organization under quality 

control systems certified as ISO 9001. Internal Quality audits can 

play a vital part of compliance or regulatory requirements. The 

process of internal quality audit in the education system focused 

essentially on procedural issues instead on the results or the 

effectiveness of a quality system implementation. Audits can also 

be utilized for safety purposes. It is one of the dominant safety 

monitoring techniques and 'a successful way to avoid 

complacency and features deteriorating conditions', particularly 

when the auditing focus not only on compliance but also on 

effectiveness. The processes and tasks that a quality audit involves 

can be conduct by using a wide range of software and self-

assessment tools such as formulated forms and requirement list as 

per the kind and size of organization. Some of these relate 

specially to quality in terms of strength for achieving purpose and 

conformance to standards, while others relate to Quality value or, 

more precisely, to the value of poor quality. It helps to clearly 

understand the time cost and quality pyramid for a particular 

organization and proved means to increase its effectiveness by 

providing effective action plan. The purpose of this paper is to 

offer a conceptual model which is based on the article of ISO 

9001:2015. The model comprise of main variables such as: 

Knowledge of ISO 9001:2015, Benefit of ISO 9001:2015, 

financial performance of companies, and organizational learning 

capability. However, the relationship between organizational 

learning capability and financial performance of RMC plant based 

on QCI criteria’s is included in the model. Moreover, mediating 

role of organizational learning capability is additionally 

considered within the model of this study. 

 

Index Terms- ISO9001, compliance, safety monitoring technique, 

effectiveness, time, cost, quality, financial performance, RMC 

plant, QCI criteria’s 

 

I. INTRODUCTION 

1.1 Internal Quality Audit 

    uality Internal Audit is the process of systematically 

inspection of the quality system carried out by an internal or 

external quality auditor or an audit team. It plays a significant role 

in an organization's quality management system and proves to be 

a salient element in standardization of organization under quality 

control systems certified as ISO 9001. 

      Quality audits are periodically performed at definite time 

intervals and ensure that the company has clearly describe the 

internal quality conditions , system monitoring course of action 

and their links for effective action. This could help the auditor to 

check whether the company should proceeds with the defined 

quality system processes or not and may involve course of action 

or results-based assessment criteria for quality assurance or not 

and have worldwide certification based on common regulatory 

terms and conditions.  

      With advance of the ISO9001  standards from the 1994 to 

2015, the main focus of the audits has completely shifted from 

purely procedural adherence to measurement of the particular 

effectiveness of action plans under the standard Quality 

Management System (QMS) and the results that are achieved 

through the application of same.  

       Internal Quality Audits is the most important management 

tool use for justify the objective evidence of processes, to assess 

how successfully processes are implemented, for judging the 

effectiveness at various targeted levels, to produce remedial 

concerning reduction and elimination of problem areas. For the 

advantage of the organization, quality auditing should not only 

report non-conformities and corrective actions, but also underline 

areas of fine practices. This way other departments may share 

information’s that are associated with them and enhance their 

working practices as a result, also contributing to continual 

improvement. 

       Internal Quality audits can play a vital part of compliance or 

regulatory requirements. Audits can also be utilized for safety 

purposes. It is one of the dominant safety monitoring tool and a 

successful way to avoid complacency and feature deteriorating 

conditions, particularly when the auditing focus not only on 

compliance but also on effectiveness. 

        The processes and tasks that a quality audit involves can be 

conduct by using a wide range of software and self-assessment 

tools such as formulated forms and requirement list as per the type 

and size of organization. Some of these relates specially to quality 

in teams of strength for achieving purpose and conformance 

standards, while others relate it to Quality value or, more 

precisely, to the value of poor quality. It helps to clearly 

understand the time cost and quality pyramid for a particular 

organization and proved means to increase its effectiveness by 

providing effective action plan. 

 

1.2 Total Quality Management  

Q 
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      TQM may be a globally unfold expression to typically 

describe strategies and tools for organizations and firms to 

unceasingly develop quality product or services to customers. The 

origin of the term “Total Quality Management” or “TQM” is 

commonly cited be a yank director A. Shewart, however several 

scientists, consultants and establishments have developed loads of 

aspects and principles, that square measure supported TQM. It had 

been additionally in a very main role of the standard world within 

the 70´s and 80´s and light-emitting diode to the launching of the 

ISO 9000-series of standards within the 90´s. Since those days, 

TQM has evolved to cover even more; consistent with Lecklin 

quality should be thought-about to lay eyes on the leadership, 

strategic designing in addition as development of the organization 

(Lecklin, p. 17). To boot, client focus was antecedently seen as an 

external issue, however is currently thought-about to surpass 

everything else. “Customer’s wants square measure the foremost 

thought in quality work”, states Lecklin. AN adaptation of 

Lecklin’s illustration underlines the importance of the client in 

trendy interpretation of TQM.  

 
Fig.1. Total Quality Management Cycle 

 

1.3 ISO 9001:2015 International Standard Edition  

        ISO 9001:2015 (ISO, 2015) was published in September 

2015 comprising a twofold  goal:  reliability-  by  ensuring  that  

organizations  who  meet  its requirements on a consistent basis 

provide products and services that convince their customers’  

needs  and  expectations  addressing  the  proper  statutory  and 

regulatory requirements; flexibility- by developing the 2015 

edition appropriate and  suitable  for  the  present  complex,  

demanding  and  dynamic  business environments. According to 

Fonseca (2015a) a number of the foremost new approaches of the 

ISO 9001:2015 are:  

a. A strengthened approach enabling managers to 

demonstrate their Leadership throughout all levels of the 

organization;  

b. A reinforced integration with the organization business 

and other Management systems (MS) components;   

c. The consideration of the organization’s context 

(including its internal Culture, external factors, and also 

the requirements and expectations of the relevant 

stakeholders);   

d. The adoption of risk-based-thinking; 

e. The introduction of novel concepts such as 

organizational knowledge and Change management;   

f. The consideration of both continual and disruptive 

improvement;  

g. The adoption of more pragmatic and non-prescriptive 

requirements with 

h. Greater emphasis on the achievement of results and less 

on documentation 

 

II. STUDY AREA AND RELEVANCE 

2.1 ISO 9000 Series  

    The International Organization for Standardization (ISO) is an 

organization that evolve and retain standards (Bergman & Klefsjö, 

2002), of which many concerns good practices and making 

industry more effective and efficient (ISO, 2014b). Many national 

standardization bodies around the world are connected to ISO, of 

which the Swedish Standards Institute (SIS) is working with the 

ISO standards in Sweden (Bergman & Klefsjö, 2002).       

     The ISO 9000 series is a set of standards handled by ISO. It 

addresses various areas in the field of quality management and is 

updated and adjusted continuously. The standards primarily 

provide tools and guidance in order to improve effectiveness and 

efficiency of organizations (ISO, 2014c).   

     Currently there are four standards within the ISO 9000 family, 

which are (ISO, 2014c):  

a. ISO 9000:2005 - Describes the basic principles 

and language.  

b. ISO 9001:2008 - Covers the requirements of a 

QMS.  

c. ISO 9004:2009 - Provides guidance on how to 

make QMS more effective and efficient.  

d. ISO 19011:2011 - Addresses how the internal 

and external audits are planned, implemented and 

monitored.  

       The standard speaks of six principles which serve as basis for 

auditing that are  

a. Integrity  

b. Fair Presentation  

c. Due Professional Care  

d. Confidentiality  

e. Independence  

f. Evidence-Based Approach.  

       Combined, these principles make auditing a reliable and 

useful tool to support the control of QMS and policies. By 

following the guidance in the ISO 19011 standard the company 

should be able to improve its performance in a secure and 

controlled way. At the end of an audit many conclusions can often 

be drawn. Audit conclusions may, for example, address issues 

such as; to what degree the QMS meets stated objectives, root 

causes of findings and similar findings made in different audits for 

the purpose of identifying trends. Based on these audit 

conclusions, changes and suggestions can be made in order to 

improve the QMS as well as the audit programme. 

 

2.2 Quality Auditing  

        An organisation can base their QMS on the ISO 9000 series, 

with all the requirements on the system pinpointed in the ISO 9001 
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standard. The ISO 19011 standard could on the other hand be used 

for guidance on the QMS audits. The purpose of quality audits is 

to make sure that the processes in the organisation are constructed 

and followed to deliver the contracted value to the customer. Each 

performed audit leads to some audit findings that either indicate 

conformity or nonconformity with audit criteria. A nonconformity 

is defined as a ‘nonfulfilment of a requirement’ and will be an 

example occur when a routine is performed differently than 

described within the QMS. Nonconformities may be graded by 

severity and should, together with supporting audit evidence, be 

recorded and presented. Good practices, opportunities for 

improvement and recommendations to the auditee should also be 

included in the audit findings when specified by the company’s 

audit plan. Audits are according to ISO a vital part of the 

management system approach, since they check to what degree the 

organisation’s achievements meet their objectives. There are 

besides this other positive effects from audits on the QMS.  

 

2.3 Internal Audits  

      The main focuses of internal audits often are to determine how 

effective the QMS is, how well the set standards are met, to 

confirm the level of implementation of new solutions and finally 

to seek new opportunities for additional improvements. Shorter 

lead times or better information sharing between divisions are 

examples of that. Once the purpose of the internal audits is 

defined, audit criteria can be chosen standard regulates the use of 

internal audit at the company. It states that ‘the organisation shall 

conduct internal audits at planned intervals’ This is done in order 

to determine whether the QMS: 

a. Meets the other requirements of the ISO 9001 

standard and the requirements of the QMS itself.   

b. Conforms to the planned arrangements.   

c. Is effectively implemented and maintained.   

       The audits shall be meted out in an objective and impartial 

manner. The audit method, scope, criteria and frequency shall be 

defined. Also, the audit programme shall be planned, procedures 

documented and records of the audits maintained. 

 

III. MODEL OF THE PROCESSED - BASED QMS 

        Quality management system (QMS) is an organization which 

helps in the documentation ways of working in order to fulfill their 

stakeholders’ and customers’ requirements on the business 

(Wahlman, 2004). A QMS is based on eight principles in the ISO 

standards, for a detailed description of the ISO standards see 3.2 

ISO 9000 series. Those principles are as follows (Bergman & 

Klefsjö, 2002; SIS, 2005):  

a. Customer focus  

b. Leadership  

c. Involvement of people  

d. Process approach  

e. System approach to management  

f. Continual improvement  

g. Factual approach to decision making  

h. Mutually beneficial supplier relationships 

       Much of the QMS is built around the identification and 

management of processes and the interactions between them. Any 

activity, or set of activities, which transforms input to output is 

considered a process (SIS, 2005). Processes are used to supply the 

customer with the demanded product or service, trying to use the 

necessary resources as efficiently as possible (Bergman & Klefsjö, 

2002).  

       Bergman & Klefsjö (2002) mean that focus should be at 

managing and improving the process instead of using a lot of 

energy in “putting out fires”, moving from one emergency to the 

next. Finding solutions for nonconformities will add knowledge 

necessary to improve the process, but the focus should never be to 

fix smaller problems occurring once. Making temporary solutions 

will just make the process more complex. Improving processes is 

important to possess a holistic approach to avoid sub-optimizing 

(Bergman & Klefsjö, 2002).  This is often called the “process 

approach” (SIS, 2005). The goal of this approach is to improve 

(Bergman & Klefsjö, 2002):  

a. The quality - how well the process fulfills the 

customer demand.   

b. The effect - how well resources are used.  

c. The flexibility - how easily the method is 

changed to new conditions.   

        The processed-based QMS, described in the ISO standards, 

is focusing on customer requirements of the organization. In order 

to monitor customer satisfaction, the organization must analyses 

and evaluates information regarding the perceived extent to which 

customer requirements have been met. Based on that information, 

continual improvements of the QMS are often made (SIS, 2005). 

A model of the processed-based QMS used in the ISO standards 

can be seen in figure Processes, policies and goals are all 

components that should be described in the QMS (Wahlman, 

2004). The quality goals should be aligned with the standard 

policy and it’s has to be possible to measure the degree to which 

they need to achieved (SIS, 2005).   

 

 
Fig.2. Model of the processed-based QMS 
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        There are many reasons why to maintain a QMS in an 

organization. If kept effective, it will lead to increased customer 

satisfaction, more efficient resource use and improved risk 

management (ISO, 2014a). Documented procedures are much 

clearer than those only spread by word and they are also easier to 

follow-up and improve. Besides, documented procedures are 

easier to spread inside and outside the organization (Wahlman, 

2004), something that grows in importance with the size of the 

company (ISO, 2014a).   

 

3.1 Internal Audit Process  

          The internal quality audit process is followed in the similar 

way as shown in the figure below. The auditor starts by collecting 

information about the process to be audited, which could be 

standards, policies and procedures. The process activities are then 

thoroughly tested through interviews, observations and checklists. 

Any nonconformities or improvement opportunities are noted and 

collected in a report.  

 
Fig.3. Internal Quality Audit Process 

 

The audit method, scope, criteria and frequency shall be defined. 

Also, the audit program shall be planned, procedures documented 

and records of the audits maintained. For the internal audits to be 

ready to become a viable tool it is required for:   

a. The audit is independent and objective  

b. It serves as a consulting tool that will add value 

to the organization. 

c. It improves the operations and lets the 

organization achieve its goals through systematic and 

disciplined efficiency.  

       Internal quality audit is a powerful tool if used appropriately, 

as it is able to; analyzed problem and risk areas cut costs and 

improve the overall business. To utilize the advantages of quality 

audits, as of the full ISO 9001 standard, the management’s support 

and enthusiasm are paramount. On the idea of the all the 

necessities mentioned by ISO 9001-2015, case study was carried 

out of Ready Mix Concrete plant (RMC) supported on criteria 

mentioned by Quality Council of India (QCI) in QCI quality 

manual. Three internal audits at specific time intervals were 

carried out of the RMC plant; findings of the audit are summarized 

and compared with one another to test the effectiveness of every 

audit over the other by considering the efficiency of the plant. 

 

IV. RISK AND CHALLENGES 

For the internal audits to be ready to become a viable tool it is 

required for the:   

a. The audit is independent and objective.  

b. It serves as a consulting tool that will add value 

to the organization. 

c. It improves the operations and lets the 

organization achieve its goals through systematic and 

disciplined efficiency.  

 

Table I:  Strengths and Weaknesses of Internal Audits 

 

Strengths  Weaknesses  

Potential to find 

improvements 

Fall short of enabling 

performance 

improvement  

Great when 

comparing with 

criteria  

Often the auditor lack 

deep knowledge of the 

audited process  

Objective  

Often the auditees lack 

motivation to follow-up 

nonconformities  

Generally leading to 

better control of the 

organization  

May become too simple  

Holistic approach  

Auditees may perceive 

audit result as personal 

criticism  

 

4.1 Risks with Internal Audits 

a. Audits may become too simple. One wants to 

avoid complaining about the linguistics and how the 

documents are written. It is possible to avoid this by 

setting clear objectives and goals with the audit.  

b. In the planning phase all functions in a process 

should be covered, if the auditor is not familiar with the 

area it can be easy to miss unobvious functions.   

c. The auditee could take the audit personally, 

especially during internal auditing. The questions may be 

perceived as criticism of the person, when it is meant to 

be towards the process. In this it is important that the 

auditee interpret that the audit is a positive activity and a 

chance for improvements.   

 

V. AUDITING OF RMC PLANT 

         5.1Objective: Verification of the effective implementation 

of the Criteria for RMC Production Control. 

         5.2 Opening Meeting: In the Opening Meeting, the Team 

leader shall ask the Management Representative to show the list 

out the customer’s orders undertaken in last 6 months including 

those to be processed during the day (for verification, the auditor 

is liberal to select any five random orders since last audit including 

a minimum of one from those executed during the day of the 

audit). The audit plan shall be modified accordingly. During the 

opening meeting, the Team leader shall collect information on the 

true situation of the plant and also the changes concerning RMC 

plant, equipment, raw materials and anything relevant. 

         5.3 Safety during audits: The Audit involves risks linked to 

the requirements to travel to work environments. Responsibility 

for risk analysis and also the identification of the foremost suitable 
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means of protection is of the RMC plant that manages the building 

or factory. However, auditors must have personal protective 

equipment which may be reasonably required to run within the 

security checks. Specifically, every auditor must go to the sites to 

verify with at least: 

a. helmet 

b. safety shoes 

c. goggles 

d. ear protectors 

e. high visibility vest 

         5.4 Use of the Check List: The Audit had been conducted 

for every type of certification (RMC Capability Certification and 

RMC 9001+ Capability Certification) in accordance with 

guidelines given in QCI quality manual. The whole check list in 

terms of formatted forms is attached in Annexure. 

         5.5 Capability Certification: The audit had been conducted 

with the assistance of the Check List included in Section B of the 

Criteria document attached as Annexure. The auditor shall fill 

within the entire Check List with the remarks of objective 

evidence of compliance/noncompliance within the production 

facility itself, and not within the office. 

         5.6 RMC 9001+ Capability Certification: The audit had 

been conducted with the assistance of a Check List prepared by 

the CB subject to the following: 

a. The check list must embed all the necessities of the 

"RMC Production Control Criteria"  

b. The check list must address all the necessities of ISO 

9001 standard. 

      Check list used by CBs shall be verified by the Accreditation 

Body to confirm the compliance with the reference documents. 

Competence of individuals at site shall be audited in each plant to 

verify the effective knowledge of internal procedures and 

applicable standards. 

 

VI. CONCLUSION 

       Any  nonconformity  needs  to  be  reacted  upon  by  taking  

actions  to  control  it  and  deal  with  the implication. Once 

identified, nonconformity should trigger a corrective action so as 

to get rid of the explanation for    the nonconformity and prevent 

its recurrence. The  effectiveness  of  actions  taken  must  be  

evaluated  and  documented,  along  with  the  originally reported 

information about the nonconformity / corrective action and also 

the results achieved. To establish criteria for determining the 

relevance of evidences considered as NCs to scale back variation 

among auditors and CBs. 

        The certified clients shall be shown with a green colour code 

on the Certification Body’s website as a indication of their current 

status. Just in case critical NCs are raised, the status shall be 

classified as ‘Certification Status under Review’ and colour coded 

as Orange. Just in case the certification is suspended, the colour 

code Red would be used to indicate the status of certification. Any 

non-compliance observed during audit, for which corrective 

actions are taken on-site during audit and not raised as non-

conformity, shall however be reported within the report findings. 

The Non Conformities, related corrections and corrective actions 

shall be: 

a. Prepared by the Team leader before the Closing Meeting.  

b. Discussed with the Customer.  

c. Countersigned by the Team leader and also the 

Customer’s representative.  

d. Sent to the CB for verification. 

 

Fig.4. Classification of Non- Conformity and Closure 

 

 
Fig.5. Criteria for Classification 

 
        Audit Report: The CBs sent the Audit Report within 7 days 

from the date of the completion of the audit to the client. The Audit 

report: 

a. Describe the structure of the audited RMC plant  

b. Specified all the part of the RMC plant to which each NC 

is addressed  

c. The processes excluded by the Scope of the certification, 

if any 

       The research question ‘why internal audits?’ and its sub-

questions have been answered. The second research question ‘In 

what way, if any, do auditors justify their judgment about the 

effectiveness of the quality audit system?’ is answered. Thus, it 

seems necessary to introduce a new model for future audit 

practices. The literature suggests that in process- oriented auditing, 

the auditor should not only audit the input, output, and 

transformative features of a process.  The auditor should also audit 

the progress of the audit within set boundaries, as this would 

deliver measurable information about the capability of any 

process. Furthermore, the design and process of audit action 

should be guided by the individual contextual levers of a business 

entity, as this context shapes the organizational construct. 
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Therefore, standardized checklists and audit schedules are 

obsolete and auditors must have competence in business 

administration.  The auditor’s judgment is based on a broad range 

of evidence including observed actions, discussed information, 

and analyzed records. The analysis had then lead to a picture that 

allows the auditor to make a judgment based on evidence and 

indicators.  

 

Table II: Overview of Intended, Observed and Suggested 

Future Practice 

 

Intended 

practice  

Observed practice  Suggested 

practices  

Process- 

oriented 

auditing  

Outcome- oriented  Progress-

oriented  

Systematic 

processing  

Sequential 

processing  

Contextual  

Objective 

evidence  

Evidence- oriented 

evaluation (paper-

based, haptic 

evidence)  

Evidence and 

indicator-

oriented 

evaluation 

(haptic, optic, 

and acoustic  

evidence)  

Principle-based  Arbitrary   Compliant with 

rules and 

principles  

Appreciative  Dominant  Encouraging  

Critical  Non-critical  Detailed  

Independent 

and 

autonomous  

Pragmatic or 

accommodating  

Pressure-free  

Leading  Manoeuvring 

through the 

Leading by 

exerting expert 

power  

schedule and 

checklists  

  

Ethical conduct  

Prone to being 

open to blackmail  

Led by a strong 

organizational 

culture  
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Abstract- Unless these basic facilities are improved in all primary 

schools we cannot expect   teachers  to   succeed in  accomplishing   

even the   more   modest  aims of primary   education. In  a highly   

completive   world all schools   must have   good   infrastructure    

facilities. Otherwise   they   cannot  attract  more    students and 

the objective of universal of elementary   education   cannot be   

achieved. 

 

Index Terms- Elementary Education, Right To Edaucation Act In 

India, Source Of The School Literacy, Gross Enrolment Rate, 

Indicators, Facilities, Radhyamik Shiksha Abhiyar, Pupil Teacher 

Ratio. 

 

I. INTRODUCTION 

hildren are property of a nation. Human rights are important 

to the development of children. Children rights are to 

standard living adequate for their intellectual and physical moral 

and spiritual development. All the children are to be giving the 

right to live with human dignity, children should be provided with 

opportunities and qualities to grow in a healthy manner. For it, a 

State (or) Government must serving as duty to protect the children 

rights. Education is one of the fundamental rights among various 

children rights. The educational right has a solid basis in the 

human rights which speaks of international law. A general 

education right we directly formulated firstly in the Universal 

Declaration of Human Rights (UDHR) in Article 26, later it was 

rearticulated at the universal level by the International Covenant 

on Economic Social and Cultural Rights (ICESCR) in Article 13 

and Article 28 of the Convention on the Rights of the Child (CRC) 

which both gave an assurance to everyone the right to compulsory 

and free primary education. United  Nation’s  convention   on the 

right s of then  child  drew its  framework  on two   principal 

schools  of thought   that have contributed to the concept of child  

rights.1  The two concepts are the child Liberationist, view and  the 

child protectionist view. The child ‘Liberationist’ view considers 

children as independent and  free individuals  who deserve to be  

treated  with  dignity  while the  ‘Child   Protectionist  view  feels  

that children   are  immature dependent  and their    care needs   

have to be   looked   after by  adults  and the society. Today, a 

Government felt that education is a necessary for safeguard of the 

children rights. Every government provides education for all in the 

nation. This paper explore the primary education development 

with Analysed increasing of the student’s literacy, Teachers Ratio 

and impact of the facilities Development. 

  

II. RIGHT TO EDAUCATION ACT IN INDIA 

          The Right to Education Act (RTE) enacted in parliament of 

India on 4 August 2009. According to this act, free and 

compulsory primary education for children between 6 and 14 in 

India as per Article 21A of the Constitution of India2. The State 

and Central Government implementation this right for free and 

compulsory education. Free  and  compulsory  education refers  

that.”  All children between the ages  of 6 and 14 shall have the 

right to free and compulsory elementary  education    at  a  nearby 

school.  Directly   there  is no  school  fees    or  indirectly    no 

cost on the  uniforms   text books,   mid-  day meals , transportation 

etc. Nothing  to  be borne  by the child   or the   parents   of the 

child   to get   elementary    education  The government    has to   

provide    free   schooling   until   a child’s   elementary   education  

is completed.  

 Different   states   adopted   different  approaches  to 

implement   the right     to education . Though   the  approaches  

towards  implementation  were   different   in nature    and scope. 

From 2012, the   Central Government    became   more   conscious    

to  implement   the right   to education.  The State government 

encouraged and implemented right to education in government 

school and private school like aided school and self finance 

school. Among the nations, the right to education was the biggest 

challenge for implemented in the nation.. This act  stands  as an  

evidence   to ensure   that such  and every  child  should claim their   

right  to  education. By the   right to    education, all the   children  

will get a  high   quality   elementary    education. To achieve   this 

both   the  central   and state  Governments will  make   adequate 

measures  to attain this  achievement. Hence it is the  sole   

responsibility  of the   government  to ensure   that every  child  

gets  right  type of education   at the  right    time at the  right    

place. At the   same time, the quality    of elementary    education  

in India    had also    been  a  major concern. Free   and  compulsory  

education    to all  children   upto then  age  fourteen   is 

constitutional  commitment  in India.  The parliament   of India  

had recently   passed  right  to education   act through   which  

education   has  become   fundamental  right  of   all   children   of 

age   group  6-14 years  3      It is the education  that  it  would   

accelerate   economic   growth , that it  would improve  levels   of 

living   of the people   and that  it would   encourage   modern 

attitudes, Education is also  recognised  as a basic input  for   

empowerment    to individual and overall   development   of the   

society.  Almost   all third   world   countries   believe   that it is   

the rapid   expansion  of educational  opportunities  that  holds    

the basic  key for state development. Despite   its importance,    

C 
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education   continues  to be  a neglected  area at the  policy   level 

after many  years of  planning  and promise   total  literacy   India   

remains  to be   a distant  dream.   In 2001, 65.38  percent  literacy   

rate out of  total population has a whole nation among several 

years and above .  The corresponding  datas     for males  and   

females   are 75.85 and  54.16  percent    respectively.   kerala   

with   a literacy  rate of   90.92 per cent  holds   the first   rank  

while   Bihar   with a literacy  rate  47.53 per cent   ranks    last in 

the   country. As per Census 2001, Tamil Nadu is one of the better 

off states in India interms of high overall literacy rate of 73% and 

also a high female literacy rate of about 65%. Tamil Nadu has 

India’s highest student enrolment rate in primary education1. 

.Objectives Ensuring 100% enrolment and retention of, all 

children in 6-14 age group  Implementation of  RTE Act, 2009, 

Providing quality education in all schools4. Opening of new 

primary schools.19  Upgrading of primary schools to upper. 

primary schools  Opening residential schools in sparsely, 

populated areas  Providing transport and escort services to, 

children in habitations, where opening of new school is not 

feasible, particularly, in areas of dense forests and remote areas of 

hilly regions  Providing an inclusive environment in, schools 

conducive to Children With Special Needs (CWSN) and children 

belonging to weaker section and disadvantaged group  Improving 

listening, speaking, reading, writing and arithmetic skills of the 

children  Enriching the knowledge of the children in scholastic and 

co-scholastic area.  

 

III. ELEMENTARY EDUCATION IN TAMIL NADU 

SOURCE OF THE SCHOOL LITERACY RATE 

          The Net Enrolment Ratio (NER) for primary education in 

2010-2011 has reached 98.15 percent with all the districts in the 

state reached above 95 percent. Only a small gap in terms of out-

of-school children remains to be filled to achieve the target of 

universal elementary education. According to 2011 Census, 

Literacy rate in Tamil Nadu has been higher change and is Male- 

80.09 percent Female-64.06% and Total-73.0% Gap-

16.3%Literacy Level and Rural -67.08% Urben-84.01% Both -

73.0 and Gap-16.03% per 2011 population census. Increasing in 

School education   Literacy Tamil nadu,2011-12 Boy-

88.99prectage Girils-88.60 percentage total Average-88.75 

percentage and 2017-18 in Boys-95.62%and Girils-97.16% The 

School education structure in Tamil Nadu has four levels namely 

Primary, Upper Primary, Middle School5. In Tamil Nadu, 

elementary school is generally divided into two parts with five 

years of primary schooling (Grade I - V), followed by three years 

of upper primary. Tamil Nadu is one of the greatest literate states 

in India. The state performed prudently in terms of literacy 

increased during the decade 2001-2011. As per the statistics, 

enrolment is not a issue in Tamil Nadu and Government trying to 

attract parents in different approaches including providing 

awareness to the public about the importance of education and 

how it helps to their ward for their future. and Total Average-

96.39% increasing literacy in Radhyamik Shiksha Abhiyar 

(RMSA)6   

 

2011 - CENSUS ANNUAL GROWTH RATE IN PRIMARY AND UPPER PRIMARY7 
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SOURCE OF THE YEAR  2013-14 SCHOOL LITERACY 
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          District wise literacy rate in Tamil Nadu 2011 census Tamil 

Nadu state and Districts literates 2011 total Rural and Urban 32 

Districts total 51,837,312 rural 24,502,195 urban 27,335,312 total 

literacy rate 2011 rural -73.5 percent urban 87.0 of total literacy 

among the districts in Tamil Nadu Kanlyakumari District has 

reported the highest literacy rate of 92.14 percent while 

Dharmapuri district accounts for the lowest rate of 64.71 percent 

among the males, 86.81 percent are literate whereas among the 

females the rate is 73.86 percent.9 

 

           Gross Enrolment Rate: Total enrolment in primary 

education (Grades 1-5), regardless of age, expressed as a 

percentage of the eligible official primary school-age population 

(6+ to 10+ years) in a given school-year. The table below: 

 

Primary and Middle-School Level GER Child Age 1 -10 

 

Primary  Middle-School 

Level Male Female Total Male Female Total 

2013-14 100.2 102.6 101.4 86.3 92.8 89.3 

2014-15 101.4 101.4 100.1 87.7 95.3 91.2 

2015-16 100.7 100.7 99.2 88.7 97.6 92.8 

 

          Educational Indicators: The impact of all interventions can be easily evaluated through indicators. An educational indicator is 

a measure of the status of education system with regard to its goals. The definitions for some of the educational indicators are given 

below:             

       UN explained Gross entrollement Ratio,(GER ) as the total entrollement with in a country.In India,the number of students entrolled 

in School in the primary school after implementation of RTE-The given below data is clefined the percentage of student entrollement 

in primary school during 2017-2018. 

 

The Table Shows The Educational Indicators That Prevailed During 2017-18,Differed Pupil Teacher Ratio(PTR)10 

 

INDICATORS PRIMARY   UPPER PRIMARY  

Gross Enrolment Ratio 106.40 106.35 

 Net Enrolment Ratio 99.86 99.22 

0

10

20

30

40

50

60

Total

Annual Growth Rate

Boys 20834(6.1%)
80305(25%)
30574(9.5%)
131713(100)

Girls 18046(6.0%)
19569(25.6%)
28943(9.6%)
66558(100)

Total 38880(6.2%)
159874(25.3%)
59517(9.5%)
238271(100)
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Retention Rate  99.15 98.60 

Dropout Rate 0.85 1.40 

Pupil Teacher Ratio 24.02 24.77 

   

PTR - Difference 

 

PTR , Educational Indicators That Prevailed During 2018-19 Are Given 

Below In The Table11 

 

INDICATORS PRIMARY   UPPER PRIMARY  

Gross Enrolment Ratio 106.55 106.45 

 Net Enrolment Ratio 99.88 99.25 

Retention Rate  99.25 98.7 

Dropout Rate 0.8 1.35 

Pupil Teacher Ratio 22.1 23.6 

   

                                           Source : Project Director, SSA, Chennai 

 

IV. FACILITIES IN ELEMENTARY SCHOOL 

          The Government is of the view that providing access to 

schools in the immediate Surrounding would ensure high 

attendance. The RTE Act, 2009 envisaged laying down the 

providing norms, education i.e., the distance within which every 

habitation should have a primary - middle primary school. The 

Tamil Nadu Right of Children to Free and Compulsory Education 

(RTE) Rules, 2011, provide that a primary school can be 

established within a distance of one km, and middle school within 

three km. A scientific tool based on Geographic Information 

System (GIS) plan has been developed on the basis of norms 

envisaged in the Tamil Nadu RTE Rules to the help the 

administration in taking decision to improve access to elementary 

education. Revision of curriculum, syllabus and textbooks and 

invigorating schooling process with usage of ICT in every 

classroom are major eagerness of the Government to ensure 

quality education to all children. Continuous and Comprehensive 

Evaluation (CCE) in every class room on regular basic would also 

ensure quality education to every child. 

          For quality education, the Administration provide the 

availability of teachers and infrastructure facilities. These    basic    

facilities    include   permanent   building   black – board   drinking 

water,    toilets, library    playground    and electricity. As high   as 

80 per cent  of the primary  schools have excellent buildings but 

nearly half of the schools    have single  rooms and about 31 

percent   of the schools   are single  teacher    schools,  It is also   

data   that the  number of schools   without   important   

infrastructure   facilities increased  each a year. However   

Infrastructure facilities in Elementary Schools across the nation 

has impressively improved. Tamil Nadu is having  achievements 

in terms of Elementary education infrastructure facilities. It 

definitely helps the smooth shift to quality education once the 

Government completes their task in providing reasonable 

infrastructure across the state. Facilities Available in Elementary 

Schools Boundary Wall  having-71.85 percent and  Drinking 

Water 100 percent, The students both  Girls  and Boys Toilet 

(Functional) 91.29 percent, Boys Toilet (Functional  93.68 percent 

common Toilet Facility (Functional) 90.13 percent,  Electricity 

Connection got 94.58 percent,  Ever School having Computer 

30.15 percent, and Ramps 58.81 percent, Books 90.79 percent, 

sports Ground 76.66 percent, Kitchen Shed 98.01 percent, 

Furniture for Students 84.81 percent, Furniture for Teachers 98.48 

percent, Continuously  given Medical Checkups to the student 

accurately 88.79 percent, School Having Pre-Primary Section 

18.16 percent, Percentage of Residential School maintaining 1.35 

percent, Received Development Funds 78.46 percent, Teaching 

and Learning Material (TLM) 64.01 percent12. 

 

V. CONCLUSION 

           The Tamil Nadu Government taking effort for the 

Development of Human. Especially, the Government 

implemented Compulsory Primary Education to all Children upto 

the age of 14. Tamil Nadu Government introduced various 

schemes for the development of primary education i.e., 

Infrastructure development, Class Room modification by the 

scheme of Sharva Shiksha Abhiyan and SCPCR. By this various 

schemes and acts of Government, the Tamil Nadu Literacy ratio 

increased year by year. The performance of Tamil Nadu in the 

field of human development, especially in elementary education, 

has been notable throughout the last decade. It has already 

achieved their goal. 
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Abstract- This study aims to analyze the influence of teacher 

leadership and competence on teacher performance. The 

population in this study was 62 teachers at PENABUR Harapan 

Indah Christian High School. The sampling method uses a 

saturated sample that is using the entire teacher population of 62 

people. Data collection methods using survey methods, the 

research instrument is a questionnaire. In this research 

independent (X1) is Leadership and (X2) is Teacher Competence, 

the dependent variable (Y) is Teacher Performance. Research 

results obtained after testing the Hypothesis Test Model show that 

leadership has a positive and not significant effect on teacher 

performance. Whereas teacher competence has a positive and 

significant effect on teacher performance at PENABUR Harapan 

Indah Christian Senior High School. 

 

Index Terms- Human Resource Management, Leadership, 

Teacher Competence, Teacher Performance. 

 

I. INTRODUCTION 

uman resources are the strength, energy and potential that 

come from humans. In everyday practical sense, human 

resources are better understood as an integral part of the system 

that forms an organization. The world of education is an institution 

that has an important role in improving the quality of human 

resources. This role is related to efforts to make the next 

generation of the nation with reliable human resources. In 

improving the quality of human resources from the education 

sector, teachers have a large role in the education process. One 

function of human resource management is performance 

 Entering the global economy, the world of education is 

experiencing quite fierce competition, this can be seen with the 

emergence of various Educational Institutions that are 

increasingly qualified and become their own competitiveness in 

the world of education. Therefore, in facing global competition, 

every Educational Institution must have a good performance. With 

good performance, the community, especially parents, will easily 

make choices in entrusting their children to be educated in certain 

educational institutions. The good performance of an Educational 

Institution will show the quality of the Educational Institution, and 

the more quality an Educational Institution is, the more qualified 

the Educational Institution's students will be. 

 PENABUR Harapan Indah Christian High School is a 

high school level educational institution under the auspices of 

BPK PENABUR Jakarta. To maintain the quality of education and 

service for students in PENABUR Harapan Indah Christian High 

School, good performance is needed. According to Rivai and Basri 

(2005) performance is the result or level of success of a person or 

overall during a certain period in carrying out the task compared 

with various possibilities, such as work standards, targets or 

targets or criteria that have been determined in advance and have 

been agreed upon. Therefore the performance of PENABUR 

Harapan Indah Christian High School teachers can be seen 

through the interest of students who enter PENABUR Harapan 

Indah Christian High School. Throughout the 2016/2017 academic 

year up to 2018/2019, there has been a decrease in the interest of 

students entering PENABUR Harapan Indah Christian High 

School so that they do not reach the target. 

 The decrease in students' interest in entering PENABUR 

Harapan Indah Christian High School shows that there is a 

decrease in teacher performance. Declining employee 

performance is influenced by several factors. According to 

Donelly, Gibson, and Ivancevich (in Lijan Poltak Sinamblea, 

2018) suggested that individual performance is influenced by six 

factors; namely (1) Expectations regarding rewards, (2) 

encouragement, (3) abilities, needs and nature, (4) Perceptions of 

duties, (5) internal and external rewards, and (6) Perceptions about 

levels of reward and job satisfaction. According to the Regulation 

of the Minister of State for Administrative Reform and 

Bureaucratic Reform No. 16 of 2009, teacher performance 

appraisal is an assessment carried out on each item of the teacher's 

main task activities in the context of career development, rank and 

position. The implementation of the main tasks of the teacher 

cannot be separated from the ability of a teacher in the mastery and 

application of knowledge, as well as the skills to carry out learning 

activities. This is an indispensable competency for teachers as 

mandated by Minister of National Education Regulation No. 16 of 

2007 concerning Academic Qualification Standards and Teacher 

Competence. 

 Based on the data shown above and looking at some 

previous research on employee performance, the writer wants to 

know whether leadership influences teacher performance. In 

H 
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addition to leadership, the authors also want to find out whether 

teacher competence affects teacher performance. So the 

researchers gave the title of this study "Teacher Performance in 

the Perspective of Teacher Leadership and Competence in 

PENABUR Harapan Indah Christian High School" 

 

II. IDENTIFY, RESEARCH AND COLLECT IDEA 

 

A. Teacher Performance 

 

Teacher performance is the ability and effort of teachers to carry 

out learning tasks as well as possible in planning teaching 

programs, implementing learning activities and evaluating 

learning outcomes (Ministry of National Education, 2008). 

Teacher Ability Assessment Tools (APKG), including: (1) 

learning plans (teaching plans and materials) or called RPP 

(Learning Implementation Plan), (2) learning procedures 

(classroom procedures), and (3) interpersonal relationships skill) 

(Ministry of National Education, 2008: 22) 

 

B. Leadership 

 

According to George R Terry (in Sagala 2017) leadership is an 

activity to influence people to be directed towards achieving 

organizational goals. Referring to the view of George R. Terry, 

Betram M. Gros and other experts that the essence of leadership is 

the participation and willingness of others to follow the leader's 

wishes because there is a guarantee of meeting the desired needs. 

 

C. Teacher Competency 

 

The Teacher and Lecturer Law (UUGD) article 10 paragraph 1 

states that teacher competency as referred to in article 8 covers the 

pedagogical competence, personal competency, social 

competence, and professional competence obtained through 

professional education 

III. RESEARCH ELABORATION 

 

THE RELATION BETWEEN DEPENDENT VARIABELS AND 

INDEPENDENT VARIABELS 

 

1. The influence Leadership (X1) on Teacher Performance (Y) 

Leadership is an activity to influence people so that they are 

directed towards achieving organizational goals directed towards 

achieving organizational goals (George R. Terry - Sagala 2017). 

Previous research by Rabiyah, Herculanus Bahari Sindju, M. 

Syukri (2016) on the Relationship Between School Principals' 

Leadership and School Organization Climate on the Performance 

of SMPN Teachers in Sungai Kunyit Subdistrict Pontianak 

Regency concluded that there was a significant relationship 

between school principal leadership and the climate of school 

organizations together. together with the performance of teachers 

of state junior high schools in Sungai Kunyit District, Pontianak 

Regency. 

2. The influence Teahcer Competency on Teacher Perfomance (Y) 

Teacher competencies referred to in article 8 include pendagogis 

competencies, personality competencies, social competencies, and 

professional competencies obtained through professional 

education (Constitution of Teachers and Lecturers Article 10 

Paragraph 1). Then Jamaludin and Suharno Pawirosumarto, 

(2017) on the Effect of Competence, Motivation, Work, and Work 

Discipline on Teacher Performance (Case Study in Vocational 

Work in Petir Subdistrict, Petir Subdistrict, Serang District, 

Banten Province) concluded that the variables of competency, 

motivation and work discipline were proven together - the same 

(simultaneous) positive and significant effect on the performance 

of teachers in SMK Karya Fajar 

Conceptual Framework for Thinking 

Teacher performance, influenced by several factors, from the 

temporary questionnaire found that teacher leadership and 

competence have an influence on organizational performance. 

From the results of this questionnaire, the researchers are 

interested in conducting research whether Teacher Leadership and 

Competence are factors that influence Teacher Performance. 

 

 

 

 

 

 

 

 

Based on the background, the formulation of the problem, research 

objectives, the theoretical basis and theoretical framework. Then 

the hypothesis proposed in this study are: 

H1: There is a positive and significant influence between 

leadership and teacher performance 

H2: There is a positive and significant effect between Teacher 

Competence and Teacher Performance 

RESEARCH AND METHODE 

 

A. Types and Sources of Data 

 

According to Sugiyono (2017) Likert scale is used to measure the 

attitudes, opinions, and perceptions of a person or group of people 

about social phenomena. By using a Likert Scale, the variables to 

be measured are translated into indicator variables. Then the 
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indicator is used as a reference for compiling instrument items 

which can be questions or statements. The answers of each 

instrument have categories from strongly disagree (1) to strongly 

agree (5). 

B. Population and Sample Research 

 

The population in this study were all teachers in PENABUR 

Harapan Indah Christian High School, totaling 62 people. 

According to Sugiyono (2016: 90-91) ie a decent sample size in 

research is between 30 to 500. Then according to this opinion the 

researcher determines the size of the sample taken for this study is 

a saturated sample 

 

C.Data analysis method 

 

Data analysis method in this research uses multiple linear 

regression approach, before analyzing the data, the following 

research instruments (data) are tested as follows: Descriptive 

Statistics Test, Data Quality Test, Classical Assumption Test, 

Model Suitability Test, Hypothesis Test. The equation used in this 

study:  

Y = α + b1X1 + b2X2 + b3X3 + ε 

 

IV. RESULT AND FINDING 

 

A. Descriptive Statistics Test 

 

Table 1 

Gender 

Gender 

Frequency 
Frequency 

Percentase 

(%) 

Men 26 41,9% 

Woman  36 58,1% 

Total 62 100 % 

 

Table 2 

Age 

Age Frequency 
Percentase 

(%) 

21-25 Years Old 1 1,6% 

26-29 Years Old 

30-34 Years Old 

6 

4 

9,7% 

6,5% 

35-39 Years Old 15 24,2% 

>40 Years Old 36 58,1% 

Total 62 100 

 

 

Table 3 

Level Of Education 

Level of 

Education 
Frequency 

Percentase 

(%) 

S1 56 90,3% 

S2 6 9,7% 

Total 62 100 

 

 

Table 4 

Years Of Service 

Years Of 

Service 
Frequency 

Percentase 

(%) 

0-5 Years 11 17,7% 

6-10 Years 

11-15 Years 

16-20 Years 

>21 Years 

15 

15 

12 

9 

24,2% 

24,2% 

19,4% 

14,5% 

Total 62 100 

 

 

B. Data Quality Test 

 

1. Validity Of Test Result 

 

Below are the results of testing the validity of this research: 

 

Table 5 

Leadership Validiy 

Statement Pearson Correlation Information 

KP-1 0,743 Valid 

KP-2 0,701 Valid 

KP-3 0,756 Valid 

KP-4 0,719 Valid 

KP-5 0,715 Valid 

KP-6 0,757 Valid 

KP-7 0,784 Valid 

KP-8 0,813 Valid 

KP-9 0,736 Valid 

KP-10 0,725 Valid 

KP-11 0,400 Valid 

KP-12 0,596 Valid 

 

 

Based on the data presented above shows that the results of the 

validity test of Leadership variables, as many as 12 statements 

declared valid because they have a Pearson Correlation (r count) 

value greater than r table (0.2500). 

 

Table 6 

Teacher Competency Validiy 

Statement Pearson Correlation Information 

KG-1 0,644 Valid 

KG-2 0,562 Valid 

KG-3 0,623 Valid 

KG-4 0,608 Valid 

KG-5 0,775 Valid 

KG-6 0,688 Valid 

KG-7 0,630 Valid 

KG-8 0,674 Valid 

KG-9 0,779 Valid 

KG-10 0,506 Valid 
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KG-11 0,683 Valid 

KG-12 0,774 Valid 

KG-13 0,778 Valid 

KG-14 0,701 Valid 

 

Based on the data presented above shows that the results of the 

validity test of Teacher Competency variables, as many as 14 

statements declared valid because they have a Pearson Correlation 

(r count) value greater than r table (0.2500). 

 

Table 7 

Teacher Performance 

Statement Pearson Correlation Information 

KN1 0,668 Valid 

KN2 0,768 Valid 

KN3 0,621 Valid 

KN4 0,736 Valid 

KN5 0,805 Valid 

KN6 0,807 Valid 

KN7 0,880 Valid 

KN8 0,695 Valid 

KN9 0,731 Valid 

KN10 0,783 Valid 

KN11 0,742 Valid 

KN12 0,817 Valid 

 

Based on the data presented above shows that the results of the 

validity test of Teacher Performance variables, as many as 12 

statements declared valid because they have a Pearson Correlation 

(r count) value greater than r table (0.2500) 

 

2. Reability  Of Test Result 

 

Below are the results of testing the reability of this research 

 

Table 8 

Reability  Of Test Result 

Variable Cronbach's Alpha N of Items 

Leadership 0,906 12 

Teacher Competency 0,905 14 

Teacher Performance 0,931 12 

 

Based on the data presented above shows that the results of the 

reliability test of leadership variables, teacher competency and 

teacher performance have a Cronbach's Alpha value of more than 

0.60 which means that all the variables in this study are declared 

reliable. This means that the statement items used are able to 

obtain consistent data, in the sense that if the statement is 

submitted again, it will get relatively the same answer. 

 

C. Classic Assumption Test 

 

1. Test of Normality 

 

Normality test aims to determine whether a data distribution is 

normal or not. Because with normally distributed data, the data 

can be said to be able to represent the population. 

 

Table 9 

the results of the Kolmogorov-Smirnov one-sample test 

 Unstandardized Residual 

N 62 

Normal 

Parametersa,b 

Mean 0,0000000 

Std. Deviation 0,24008671 

Most Extreme 

Differences 

Absolute 0,063 

Positive 0,063 

Negative -0,048 

Test Statistic 0,063 

Asymp. Sig. (2-tailed) 0,200 

 

 

Based on the data presented above shows that the results of the 

Kolmogorov-Smirnov one-sample test have Asymp values. Sig 

(2-tailed) of 0.200 or greater than 0.05. It states that the research 

residual data used are normally distributed. 

 

2. Test Results Multicolinearity 

 

Table 10 

The Result Multicolinearity 

Model 
Collinearity Statistics 

Tolerance VIF 

Leadership 0,437 2,291 

Teacher Competency  0,437 2,291 

 

Tolerance value of all independent variables is greater than 0.10 

and the VIF value of all independent variables is smaller than 

10.00. So it can be concluded that there is no multicollinity 

between independent variables. 

 

3. Test Results Heterokedastisitas 

 

Table 11 

Test Results Heterokedastisitas 

  
Unstandardized 

Residual 

  Leadership 
Sig. (2-

tailed) 
0,742 

Spearman's 

rho 

Teacher 

Competency 

Sig. (2-

tailed) 
0,640 

 

Based on the data presented above shows that the results of the 

heteroscedasticity test using the Spearman's rho correlation 

method can be seen that both independent variables have a 

significance value (Sig. 2 Tailed) of more than 0.05. Because the 

significance value is greater than 0.05, it can be said that there was 

no heteroscedasticity in this regression model. 

 

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9885
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 2, February 2020              623 

ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9885    www.ijsrp.org 

D. Model Conformity Test 

 

1. Determination Conformity Test (R2) 

Table 12 

Determination Conformity Test (R2) 

Model R R Square 

Adjusted R 

Square 

Std. Error of 

the Estimate 

1 0,836a 0,698 0,688 0,24412 

 

Based on the table above shows that the results of the coefficient 

of determination test, note the Adjusted R ^ 2 value of 0.836 or 

equal to 83.6%. This figure implies that teacher leadership and 

competence affect teacher performance by 83.6% while the 

remaining 16.4% is influenced by other variables outside this 

study. 

 

2.  Results of Simultaneous Test (Test F) 

 

Table 13 

Results of Simultaneous Test (Test F) 

Model 
Sum of 

Squares 
df 

Mean 

Square 
F Sig. 

1 Regression 8,129 2 4,065 68,202 .000b 

Residual 3,516 59 .060   

Total 11,645 61    

 

Based on table 22 it shows that the F ANOVA test results, known 

value (Sig) of 0,000 and the value is smaller than 0.05. So it can 

be concluded that the equation model can be accepted and 

influential simultaneously between the independent variables (X) 

together against the dependent variable (Y). 

Meanwhile, by comparing the calculated F value with F 

table. The calculated F value (68.202) ≥ F table (3.15), then Ho is 

rejected and Ha is accepted, meaning there is a significant 

influence between the independent variables (X) together against 

the dependent variable (Y). 

 

 

E. Multiple Linear Regression Analysis Test 

 

Multiple linear regression analysis was used in this study with the 

aim to prove the hypothesis about the influence of the variable 

Leadership (X1), Teacher Competence (X2) partially on Teacher 

Performance (Y). 

 

Table 14 

Multiple Linear Regression Analysis Test 

       Model 

Unstandardized 

Coefficients 

Standa

rdized 

Coeffi

cients 
t Sig. 

B 

Std. 

Error Beta 

1 (Constant) 0,647 0,328  1,972 0,053 

Leadership 0,025 0,093 0,030 0,275 0,784 

Teacher 

Competency  
0,845 0,113 0,813 7,508 0,000 

 

 

From the analysis data above it can be seen that the multiple linear 

regression model is as follows: 

Y =  b1X1 + b2X2 

KN =  0,030KP + 0,813KG 

 

Based on the test results can be summarized as follows: 

1. The regression coefficient of leadership variable (KP) of 

positive 0.030, this shows that the leadership variable has a 

positive influence on the performance of PENABUR Harapan 

Indah Christian High School teachers, which means the better the 

leadership the teacher performance will increase. 

2. The regression coefficient of the teacher competency variable 

(KG) is positive 0.813. It states that the teacher competency 

variable has a positive influence on the performance of 

PENABUR Harapan Indah Christian High School teachers, which 

means the better the teacher competency, the teacher's 

performance will increase 

 

F. Hypothesis Test Results 

 

Partial Test Results (t test) 

 

T test is a test conducted to find out how far the influence of the 

independent variables (leadership and teacher competence) 

partially in explaining the variation of the dependent variable 

(teacher performance). 

Here comes the most crucial step for your research 

publication. Ensure the drafted journal is critically reviewed by 

your peers or any subject matter experts. Always try to get 

maximum review comments even if you are well confident about 

your paper. 

 

Table 15 

Partial Test Results (t test) 

       Model 

Unstandardized 

Coefficients 

Standardi

zed 

Coefficien

ts 
t Sig. 

B 

Std. 

Error Beta 

1 (Constant) 0,647 0,328  1,972 0,053 

Leadership 0,025 0,093 0,030 0,275 0,784 

Teacher 

Competency  
0,845 0,113 0,813 7,508 0,000 

 

Based on the table above can be known the t-value of each 

variable, the following analysis of each variable. 
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1. Effect of leadership on teacher performance 

Based on table 21 can be obtained the t-value of 0.275 

with a sig of 0.005. This shows that the t-count value is 

smaller than the t-table value (1.67) and the sig value is 

greater than 0.05, thus H1 is rejected and H0 is accepted, 

meaning that the leadership variable has no significant 

effect on teacher performance (Y). 

2. Effect of teacher competence on teacher performance 

Based on table 21 can be obtained the t-value of 7.508 

with a sig of 0.002. This shows that the calculated t-value 

is greater than the t-table value (1.67) and the sig value is 

smaller than 0.05, so H2 is accepted and H0 is rejected, 

meaning that the teacher competency variable has a 

significant influence on teacher performance (Y) 

 

V. DISCUSSION OF RESEARCH RESULTS 

 

1. Effect of Leadership on Teacher Performance 

Based on the results of the multiple linear regression test 

of leadership has a positive effect and from the results of the 

hypothesis test shows that the leadership variable has no 

significant effect, so it can be concluded that leadership has a 

positive and not significant effect on teacher performance. This 

means that the system running at PENABUR Harapan Indah 

Christian High School is good. Whoever takes the lead, the 

organization continues to run according to the existing system. 

This result is in line with previous research conducted by 

Hakim Azizi (2018) about the influence of leadership style on 

employee performance of the Central Statistics Agency in West 

Kalimantan with work engagement as a mediating variable which 

states that leadership has a positive but not significant effect on 

employee performance. As well as previous research by Utari 

(2015) on the Effect of Motivation, Leadership, and Discipline on 

Employee Performance in the Wonogiri Regional Financial 

Management Revenue Service which states that the Leadership 

Variable has no significant effect on the performance of the 

Wonogiri Regional Revenue, Financial Management and Asset 

Service employee. 

2. Effect of Teacher Competence on Teacher Performance 

Based on the results of multiple linear tests that teacher 

competence has a positive effect on teacher performance and the 

results of hypothesis testing show that teacher competency 

variables significantly influence teacher performance, so it can be 

concluded that teacher competence has a significant effect on 

teacher performance. This means that the better or worse the 

teacher's competence, the significant influence on the performance 

of PENABUR Harapan Indah Christian High School teachers. 

This result is in line with previous research conducted by 

Markx Pattiasina, Mieke Roring, Wehelmina Rumawas (2018), 

that human resource competency has a close relationship with 

employee performance and the results of regression tests it turns 

out that human resource competency has a significant influence on 

employee performance, as well as previous research conducted by 

Donny Feronika Octorano (2015), that competence has a positive 

and very significant effect on the dimensions of work quality on 

employee performance variables. 

 

VI. CONCLUSION AND SUGGESTION 

 

Conclusion 

 

After conducting the discussion and research in the previous 

chapter on "Teacher Performance in the Perspective of Teacher 

Leadership and Competence" the researcher draws the following 

conclusions: 

1. Leadership has a positive and not significant effect on the 

performance of PENABUR Harapan Indah Christian High 

School teachers. It can be concluded that the system that 

runs in PENABUR Harapan Indah Christian High School 

is good. Whoever takes the lead, the organization continues 

to run according to the existing system. 

2. Teacher competence has a positive and significant effect on 

the performance of PENABUR Harapan Indah Christian 

High School teachers. This means that the better the 

competency of the teachers they have, the more it will 

affect the performance of PENABUR Harapan Indah 

Christian High School teachers. 

 

 Suggestion 

 

1. For companies  

It is recommended that the management of PENABUR Harapan 

Indah Christian High School be able to direct the leadership style 

in accordance with the company's vision and mission. Leaders 

must increase mutual trust and facilitate cooperation between 

school work units. The leader must listen more to the teacher / 

employee's opinion regardless of position. The leader maintains 

evaluation activities and always makes improvements in every 

activity carried out in the school. 

Then in learning activities, giving students the opportunity to 

master learning materials according to their age and learning 

abilities through the regulation of the learning process and 

activities that need to be carried out and maintained. If the teacher 

has to leave the class, the teacher must ask the teacher to pick and 

supervise students by doing productive things. The teacher should 

have a learning journal, input notes from colleagues and the results 

of an assessment of the learning process as evidence that illustrates 

performance. With the increasing competency of teachers, which 

has an impact on the better performance of teachers, it will make 

parents' trust in schools increase, thereby increasing the admission 

of new students in the new school year. 

 

 2. For Further Researchers 

 

Can be used as material Can be used as reference material for 

those who want to conduct similar research related to leadership 

variables, teacher competence and performance. Suggestion that 

can be given is the teacher's performance can also be influenced 

by other variables, so that it can be used as a reference to examine 

variables that have not been explained in this study. 
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Abstract- Objectives: To identify the nurse-midwives’ socio 

demographic characteristics and to assess the nurse-midwives’ 

knowledge and practice in the delivery room. 

         Methodology: A descriptive study designed to found 

relationship between Nurse-midwives’ Knowledge, and Practice 

in Delivery Room in Al-Najaf Al-Ashraf from 3 February to 10 

November 2019.  

         Results: The findings of present study indicate more than 

41% of the study sample between age group (23- 36) years old, 

(90.6%) live in rural area, (56.5%) of the participants are primary 

school graduated, their participation of training is (72.9%) and 

(44.7%) of women have  from 1-4 time training,  their employed 

years numbers <10 years (45.9%), their income high is (44.7%), 

their marital status for married (75.3%), the employed have 

children is (76.5%), the employed have 4-6 children  number  is 

(36.5%). 

         Conclusion: The study confirms that there is a significant 

relationship between the nurse-midwife knowledge and their 

demographic characteristics of age, years of employment, and 

income. There is significant correlation between the nurse-

midwife practice and the level of education. 

         Recommendation: Preferably installing in-service 

education programs with efficient training courses to upgrade the 

techniques necessary to assess, evaluate, and improve the quality 

of care rendered for in labor woman throughout stages of labor and 

provide the nurses-midwives with efficient training courses, 

regarding the proper practices to be hold in delivery room to take 

care of the laboring women and updating their knowledge. 

Implementation of the partograph in delivery room after 

conducting an educational training courses for the nurse-midwives 

for how to use it in order to change their malpractices and updating 

their knowledge with regular supervision on their performance. 

Also giving opportunities for nurse-midwives to participate in 

organizations, conferences, and study projects to promote their 

levels of knowledge & practices. 

 

Index Terms- Nurse-midwife, knowledge, practice, delivery 

room. 

 

I. INTRODUCTION 

he Delivery room is a place in the hospital used for deliveries 

of babies under the supervision of medical staff. Labor is the 

series of events by which uterine contractions and abdominal 

pressure expel the fetus and placenta from the women’s body. 

Regular contractions cause progressive dilatation of the cervix and 

sufficient muscular force to allow the baby to be pushed to the 

outside. It is a time of change, both an ending and a beginning, for 

the women, the fetus, and the family(Suliman & Ahmed, 2015). 

Labor and birth require the women to use all the psychological and 

physical coping methods she has available. Regardless of the 

amount of childbirth preparation and the number of times she has 

been through the experience previously, she needs family-focused 

nursing care, because childbirth marks the beginning of a new 

family structure. This is further emphasized by the National Health 

Goals. The laboring and birthing process is a life-changing event 

for many women. Nurse-midwife need to be respectful, available, 

encouraging, supportive, and professional in dealing with all 

women. Nursing management for labor and birth involves 

assessment, comfort measures, emotional support, information 

and instruction, advocacy, and support for the partner(Sethi, 

Tholandi, Amelia, Pedrana, & Ahmed, 2019) 

           The health of mothers and their infants is of critical 

importance, both as a reflection of the current health status of a 

large segment of our population and as a predictor of the health of 

the next generation. Addresses maternal health in two objectives: 

reducing maternal deaths and reducing maternal llness and 

complications due to pregnancy. In addition, another objective 

addresses increasing the proportion of pregnant women who 

attend prepared childbirth classes(Shkrawe & Alyasiry, 2005) 

           Labor normally begins when a fetus is sufficiently mature 

to cope with extra uterine life, yet not too large to cause 

mechanical difficulties with birth. The trigger that converts the 

random, painless Braxton Hicks contractions into strong, 

coordinated, productive labor contractions. In some instances, 

labor begins before the fetus is mature (preterm birth). In others, 

labor is delayed until the fetus and the placenta have both passes 

beyond the optimal point for post-term birth (Bimbashi, Ndoni, 

Dokle, & Duley, 2010) 

           Nurse in the delivery room must have knowledge and 

understanding about labor and delivery. Knowledge, information 

and techniques needed to diagnosis and treat pregnancy women, 

and knowledge of principles and processes for providing pregnant 

women care services and evaluation of pregnancy satisfaction. 

Also knowledge about methods for training design, teaching and 

instruction for individuals and groups, and the measurement of 

training effects especially in colleges and knowledge of 

procedures for diagnosis, treatment, and rehabilitation of physical 

and mental dysfunctions, and for career counseling and guidance 

in hospitals. The knowledge of management principles involved 

in strategic planning, human resource modeling, leadership 

T 
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technique, production methods, and coordination of people and 

resource is very important for head nurse(Bradley et al., 2017). 

Approximately 11% of singleton pregnancies are delivered 

preterm and 10% of all deliveries are post-term. Thus, nearly 80% 

of newborns are at full term, although only 3-5% of deliveries 

occur on the estimated due date. The number of patients who go 

into spontaneous labor has decreased, and the percentage of 

inductions (iatrogenic labor) has increased to 22% of all 

pregnancies. The prevalence of normal delivery in Iraqi hospitals 

is 72.8 %(Elamin & Ahmed, 2018)  

           During labor and delivery, the Nurse–Midwives should 

administer sensitive and appropriate care, based on the particular 

needs of the client and her family. They require two-fold effort to 

assess labor progress and use personal skills to assess the client 

and family's needs during this physically and emotionally stressful 

time. The aim of the care in normal birth is to achieve a healthy 

mother and fetus with least possible level of interventions that are 

compatible with the safety(Granado et al., 2016) 

            Nurse-midwife can help to achieve these goals by closely 

monitoring women during labor and birth and by teaching women 

as much as possible about labor so that they are able to use as little 

analgesia and regional anesthesia as possible. The investigator 

tries to highlight the Nurse-Midwives role in the delivery room 

toward using proper and healthy practices compatible with good 

knowledge throughout stages of labor(Boateng, Kumi, & Diji, 

2019)  

 

Statement of problem: 

           Assessment of nurse-midwives’ knowledge and practice in 

the delivery room at Al-Najaf City 

1. To identify the nurse-midwives’ socio-demographic 

characteristic 

2. To assess nurse-midwives’ knowledge and practice. 

3. To find out the association between the nurse-midwives’ 

knowledge with their practice in delivery room. 

 

Design of the study: 
           Quantitative research non probability (purposive sample) 

from 5 February to 20 April 2019. 

 

Setting of the study 

           The study was carried out in delivery rooms in Al-Najaf Al-

Ashraf hospitals. 

 

The sample of the study: 

           A purposive sample of (85) nurse-midwives who were 

working at the delivery rooms of hospitals at Najaf City were 

selected. 

 

II. RESULTS 

Table (1) : Socio-demographic data of the study sample 

 

Percentage (%) Frequency 

 (total 300) 

Variables 

12 1 ≤ 22  

Age (years) 41.2 35 23-36 

32.9 28 37-49 

24.7 21 50 ≤ 

90.6 77 rural Hospital Region 

9.4 8 urban 

56.5 48 Midwifery course Level of Education 

22.4 19 Midwifery institutes 

12.9 11 Nursing school 

8.2 7 Nursing college 

72.9 62 Yes Participation of 

the training 23.1 23 no 

27.1 23 0 Number of 

training 44.7 38 1 - 4 

23.5 20 5 - 7 

2.4 2 8 - 11 

2.4 2 12≤ 

40 34 < 5 years Employment years 

14.1 12 5-10 

44.9 39 > 10 years 

44.7 38 High income 

 27.1 23 Middle  

28.2 24 low 

75.3 64 Married Marital status 

11.8 10 Single 

7.1 4 Divorce  
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5.9 5 Widow  

76.5 65 Yes  

23.5 20 No Have children 

23.5 20 <= 0  

10.6 9 1 – 3  

36.5 31 4 – 6 Number of 

children2  23.5 20 7 - 8 

5.9 5 9+  

100 85  Total 

 

         Table 1 shows that more than 41% of the study sample between age group (23- 36) years old, (90.6%) live in rural area, (56.5%) 

of the participants are primary school graduated, their participation of training is (72.9%) and (44.7%) of women have  from 1-4 time 

training,  their employed years numbers <10 years (45.9%), their income high is (44.7%), their marital status for married (75.3%), the 

employed have children is (76.5%), the employed have 4-6 children  number  is (36.5%). 

 

Table (2) : Distribution of the Study Sample by Their Overall Evaluation of Levels Knowledge Results 

 

Variables frequency percentage 

Knowledge first stage 

 
Good 14 16.5 

Middle 44 51.8 

Low 27 31.8 

Knowledge second 

stage 
Good 4 4.7 

Middle 38 44.7 

Low 43 50.6 

Knowledge third stage Good 11 12.9 

Middle 61 71.8 

Low 13 15.3 

Knowledge evaluation  Good 1 1.2 

Middle 47 55.3 

Low 37 43.5 

Total 85 100.0 

This table shows the distributed in regarding to the first stage of the middle knowledge is (51.8%), to the second stage of the low 

knowledge is (50.6%), to the third stage of the middle knowledge is (71.8%), and knowledge evaluation for all stages is middle 

knowledge (55.3%).  

 

Table (3): Distribution of the Study Sample by Their Overall Evaluation of Levels Practice Results 

 

Variables frequency percentage 

practice first stage 

Good 1 1.2 

middle 20 23.5 

Low 64 75.3 

practice second stage 

Good 2 2.4 

middle 53 62.4 

Low 30 35.3 

practice third stage 
Good 2 2.4 

middle 29 34.1 
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Low 54 63.5 

practice evaluation 

Good 1 1.2 

middle 39 45.9 

Low 45 52.9 

Total 85 100 

This table shows the distributed in regarding to the first stage of the low practice is (75.3%), to the second stage of the middle practice 

is (62.4%), to the third stage of the low practice is (63.5%), and practices evaluation for all stages is low practice  (52.9%).  

 

Table (4) Correlation of the knowledge by their General Information 

 

 Knowledge     

variable Good middle Low Total p-value 

Age 

≤22 0 1 0 1 

0.04 

23-36 0 17 18 35 

37-49 0 15 13 28 

50+ 1 14 6 21 

total 1 47 37 85 

address 
Rural 1 41 35 77 

0.094 urban 0 6 2 8 

total 1 47 37 85 

Level of 

education 

preparatory 1 28 19 48 

0.459 

institute 0 8 11 19 

College 0 7 4 11 

Nursing 

course 
0 4 3 7 

total 1 47 37 85   

Participation of 

training 

Yes 1 35 26 62 

0.318 no 0 12 11 23 

Total 1 47 37 85 

Number of 

training 

non 0 12 11 23 

0.129 

1-4 0 20 18 38 

5-7 1 12 7 20 

8-11 0 1 1 2 

≥12 0 2 0 2 

Total 1 47 37 85 

Employed 

years number 

<5 years 0 18 16 34 

0.03 
5-10 years 0 3 9 12 

>10 years 1 26 12 39 

total 1 47 37 85 

Income High 0 19 19 38 0.047 
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  Low 0 12 12 24 

  middle 1 16 6 23 

Total 1 47 37 85 

Marital status 

  

married 1 37 26 64 

0.165 

Single 0 6 4 10 

Divorce 0 2 4 6 

widow 0 2 3 5 

total 1 47 37 85 

Have children 

yes 1 36 28 65 

0.412 No 0 11 9 20 

Total 1 47 37 85 

NO. of 

children 

≤0 0 11 9 20 

0.141 

3-Jan 0 3 6 9 

6-Apr 0 18 13 31 

8-Jul 1 11 8 20 

9+ 0 4 1 5 

Total 1 47 37 85 

*significant at p-value ≤ 0.05 

 

This table shows the correlation between the study sample knowledge percentile results and their different general information which 

indicated that age at p-value (.04), employed years at p-value (.03), and income at p-value (.047). While other variable have no significant 

(N.S) relationship (p. value more than 0.05). 

 

Table (5) Correlation of the Practice by their General Information: 

 

  Practice     

Variable good middle low Total p-value 

Age 

≤22 0 1 0 1 

0.165 

23-36 0 19 16 35 

37-49 1 10 17 28 

50+ 0 9 12 21 

Total 1 39 45 85 

address 
Rural 1 33 43 77 

0.271 Urban 0 6 2 8 

Total 1 39 45 85 

preparatory 0 22 26 48 0.318 
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Level of 

education 

institute 1 6 12 19 

College 0 9 2 11 

Nursing course 0 2 5 7 

Total 1 39 45 85 

Participation 

of training 

Yes 1 29 32 62 

0.376 
No 0 10 13 23 

Total 1 39 45 85 

Number of 

training 

≤0 0 10 13 23 

0.212 

1 - 4 0 17 21 38 

5 - 7 1 10 9 20 

 8 - 11 0 1 1 2 

12+ 0 1 1 2 

Total 1 39 45 85 

Employed 

years 

number 

<5 years 0 19 15 34 

0.224 
5-10 years 0 4 8 12 

>10 years 1 16 22 39 

Total 1 39 45 85 

Income 

High 1 16 21 38 

0.271 
Low 0 14 10 24 

Middle 0 9 14 23 

Total 1 39 45 85 

Marital 

status 

married 1 28 35 64 

0.388 

Single 0 5 5 10 

Divorce 0 3 3 6 

Widow 0 3 2 5 

Total 1 39 45 85 

Have 

children 

Yes 0 29 36 65 

0.2 No 1 10 9 20 

Total 1 39 45 85 

Number of 

children 

≤0 1 10 9 20 

0.506 

3-Jan 0 3 6 9 

6-Apr 0 12 19 31 

8-Jul 0 10 10 20 

9+ 0 4 1 5 

Total 1 39 45 85 

            *significant at p-value ≤ 0.05 
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         This table shows the correlation between the study sample 

practice percentile results and their different general information 

which indicated that only level of education at p-value (.001). 

While other variable have no significant relationship (p. value 

more than 0.05). 

 

III. DISCUSSION 

         In the present study, the characteristics of samples from the 

nurse-midwives in Al-Zahraa Teaching Hospital & Al-Hakeem 

Hospital are 85 nurses. Throughout the course of the present study 

which refers to the statistically distribution of the observed 

frequencies, percentages of some related demographical 

characteristics variables for all the nurses samples, as shown in 

Table (1) illustrates that the highest percentage (41.2%) of the 

nurse-midwives ages was (23-36) years, (56.5%) of them was 

midwifery Preparatory graduates, & (75.3%) of them was married. 

This finding is in agreement with result done by (Schuiling, Sipe, 

& Fullerton, 2015) that average age of nurse midwife staffs are 

between (25-35) year and have at least midwifery school 

certificate. 

         Table (2) & (3) presents that the highest percentage (44.7%) 

of participants having knowledge & practice in maternity hospitals 

between (1- 4) years while (23.5 %) of them having (5-7) years’ 

experience of work in delivery rooms, (27.1 %) of them do not 

having any training courses during their experiences, (2.4 %) of 

them having (8-11) time, and (2.4%) of them having more than 12 

time of training course these findings are in settlement with (Hou 

et al., 2018) study that states the young age of nurse midwife staff 

in labor room have strong relationship with their lack of training 

opportunity and their experience. 

         It was shown in (Table 1) that the higher percentage (21.2%) 

of (23-36 years) and over and the lowest percentage (1.2%) of 

them was in age group (≤ 22years). Regarding the level of 

education, the highest percentage (56.5%) of the study participants 

was midwifery preparatory graduate. Regarding marital status, the 

majority (75.3%) of the participants was married. This is 

something that can be expected with such population due to the 

nature of their profession as female oriented has been mentioned 

in (Shkrawe & Alyasiry, 2005). It was revealed from (Table 1) that 

the highest percentage (45.9%) of them was employed for (more 

than 10) years. While, (14.1%) of them spent between (5-10) years 

of employment in midwifery and (21.4%) had spent less than (5) 

years of their employment in midwifery .(Onibokun & Akpa, 

2016) study claims that it is so essential for nurse midwife who 

work in critical ward such as labor room to have enough 

experience though years of employment for dealing with pregnant 

women during child birth. Regarding training courses in 

midwifery, the highest percentage (44.7%) of them has the 

opportunity to be enrolled or participated in training courses 

ranging between (1-4) courses. While, (27.1%) of them do not 

have any training courses. It was found that in-service training is 

essential to ascertain that midwives' skills and their understanding 

quality of care have been updated to maintain high quality in their 

nursing and midwifery practices and give them the opportunity for 

high quality of performance(Granado et al., 2016). 

         The results presented a high mean of scores in nurse-

midwives' knowledge regarding the stages of labor in all items, 

such as the physiology of labor, signs and symptoms, episiotomy, 

conduction of delivery, and cord clamping and cutting. It was 

stated that nurses' knowledge is vital at all levels of nursing 

practices Knowledge and their impact on interactions with health 

care of women in delivery room are essential to prevent 

complications of labor also been suggested by other studies (Sethi 

et al., 2019). Labor support is an important part of this experience, 

since it influences women's classification of the birth experience 

as a positive or negative. By understanding professional labor 

support, intrapartum nursing knowledge can be advanced and help 

professional labor support interventions which can enhance the 

delivery process for all women. This study was in agreement with 

the study done by (Elamin & Ahmed, 2018) regarding nurse-

midwives' practices in nursing interventions in second stage of 

labor, concerning their performance in perineal preparation and 

cleanliness and sterilization during actual conduct of delivery. 

 

IV. CONCLUSION 

1. The highest percentage of nurse-midwife's knowledge in 

delivery room is middle level or acceptable (55.3%). 

2. The highest percentage of nurse-midwife's practice in 

delivery room was low level (52.9%). 

3. The correlation between the study sample knowledge 

percentile results and their demographic characteristics 

of age, employed years, and income have strong 

relationship and statistically significant in P-value≤0.05. 

The correlation between the study sample practice 

percentile results and their demographic characteristics 

indicated statistical significance at level of education. 

 

V. RECOMMENDATION 

         1- Installing in-service education programs with efficient 

training courses to upgrade the techniques necessary to assess, 

evaluate, and improve the quality of care rendered for in labor 

woman throughout stages of labor and provide the nurses-

midwives with efficient training courses, regarding the proper 

practices to be hold in delivery room to take care of the laboring 

women and updating their knowledge. 

         2- Implementation of the partograph in delivery room after 

conducting an educational training courses for the nurse-midwives 

for how to use it in order to change their malpractices and updating 

their knowledge with regular supervision on their performance. 

         3- Giving opportunities for nurse-midwives to participate in 

organizations, conferences, and study projects to promote their 

levels of knowledge & practices. 
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Abstract- Fifth Generation (5G) network is a sort of the network 

that is being discoursed about, in recent times. This is something 

that has being embraced by China in recent times. However, 

while there is major demand in this, the network needed to 

maintain this is quite complicated. In order for this network to be 

under control, cognitive radio (CR) technology requires basic 

level of intelligence otherwise it won’t happen. This article 

emphasizes about the distribution of cognitive cellular network in 

order to have a smooth real-time process. Such method connects 

artificial intelligence as well as this technology into an 

innovating multi-agent system (MAS). It’s a holistic pattern for 

5G communication networks. It is of utmost importance to 

allocate all the resource efficiently, to primary and secondary 

users and the base stations to ensure optimum utilization, of 

implementing this resource in cellular network. For that to 

happen we proposed four-layered framework for layer 

distribution and creating a benchmark MAS model. In addition, 

we proffer the ideal methods, technologies and process and come 

to a conclusion regarding the effectiveness via numerical 

simulations. Lastly this report discusses about the challenges and 

open issues. 

 

Index Terms- 5G, Base Station, Channel Allocation, MAS 

Model, MARL. 

 

I. INTRODUCTION 

Fifth Generation (5G) cellular networks has evolved since its 

invention in late 2018. Within the span of less than two years it 

has become a key tool in the world of Information and 

Communication Technology (ICT) industry [1] [2]. This network 

is nimble and is capable of assisting supremely high data rates, 

for enhancing provisioning of service and meeting the necessities 

of diversification. Consequently, it results in the users having 

superior internet service and experience, by the users where they 

can download gigabytes of data in seconds [3]. While offering 

such sounds fancy the groundwork for providing it is a lot. The 

wireless technology needs to be adaptive and support multiple 

functional networks. These include cognitive radio (CR), 

technologies that are device to device (D2D) and many more. 

One may think the emergence of newer technologies will help 

the process to create an efficient 5G network, but this will make 

it very challenging to implement. Such potential challenges that 

may hinder the effective implementation of this network are 

astronomical growth regarding mobile internet service and its 

traffic, and a high level of spectrum scarcity [4]. Cognitive Radio 

is one of the most encouraging technologies of 5G networks, 

where it garnered significant industrial and academic attention. It 

is believed a bit of research is needed to solve the above 

challenges. Also, unlike its predecessors 3G and 4G, 5G scores 

more in a lot of aspect such as access to the device, data 

volumes, and different communication scenarios [5] [6]. The 

configuration problems are immense, and the service 

requirements are tedious, and for that to neutralize the 

enhancement of autonomy and intelligence is highly critical. 

Basically, CR is termed as a smart technology capable to sense, 

analyse and make decision regarding allocating resources 

dynamically, and managing spectrum. Despite equipped with 

such features it’s not immune to its complexity such as global 

optimization constraints, taking more time to compute, and 

having a complex nature [7]. The good news is such complexities 

can be compensated. As the era of artificial intelligence (AI) is 

approaching it can complement CR’s benefit of learning smart 

and making better decisions when approaching with the 

environment, will implement faster [8]. In the world of AI, 

machines have the human-like perceptive and learning abilities 

when they are exposed to the similar environment. AI and 

humans will complement each other courtesy of the superior 

intelligence level of the former [9]. Consequently, the robotic 

human will offer communicative networks, and Internet of 

Vehicle (IoV) software to enhance individual’s cognitive 

benefits. Some of the AI technologies already started optimizing 

networks to connect themselves in the human world. As AI 

requires superior data to function effectively, combining with CR 

will be super advantageous, something that a 5G network has the 

power to implement, because such combination will give the 

robots the similar level of human intelligence and autonomy. The 

learning techniques will be introduced by AI and its role can be 

shown in CR. Reinforcement Learning (RL) is applied in a lot of 

cognitive radio network (CRNs) schemes as a method of 

unsupervised learning. Some of the examples include channel 

routing, and sensing, followed by dynamic channel selection. 

Both the primary and secondary users of CRNs, can allocate their 

dynamic resources intelligently through online learning patterns, 

and with that can take the maximum actions needed in their 

respective environment, for enhancing the utilization of spectrum 
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resource [10] [11] [12]. RL algorithm do generate favourable 

performance of CRNs, however there is one key factor dependent 

on its effectiveness: the characteristics of the networks’ system. 

This involves single to multi agent as well those of centralized 

and decentralized. As a lot of genuine communication moments 

are multi agent system (MASs) as well systems that are 

observable, a lot of industrial and academic research has been 

taking place in recent times, regarding AI technologies’ 

adaptation in multi-agent environments [13]. One of the 

instances involves applying MARL aka multi-agent 

reinforcement learning for allocating power cooperatively in 

CRNs. In addition, the algorithm is used for predicting the 

detects and the throughput that are found in CRNs’ idle channels. 

Also a multi-agent model of RL base station was proposed 

alongside the optimization technology for distribution of 

heterogeneous network of small cells. All the methods are the 

drivers of solving the problems regarding efficient resource 

allocation regarding optimizing networks in communication. 

There is one small limitation however, as there are no framework 

for hierarchical distribution of networks to operate in multi-agent 

environments. The AI based technologies are an inspiring 

technique to solve the problems mentioned above. Therefore I 

am proposing, a four layered frameworks on the basis of two 

MARL mechanism 

 

1) A mechanism that categorizes 5G networks on four tiers 

on the basis of combining AI and CR. 

2) Establishing a MAS model of three levels, for primary 

users, secondary users, and base stations. Then introducing key 

application technologies in the model and evaluating the 

performance via numerical analysis and simulations. 

3) Having a smart base station control mechanism 

alongside channel resource allocation, for achieving network 

optimization in cellular phones 

4) Discussing the opportunities and challenges, of the 5G 

wireless communication. 

 

II. HIERARCHICAL NETWORKING FRAMEWORK AND 

MAS MODEL 

In this research we propose the framework regarding hierarchical 

network distribution that requires the implementation of AI 

technologies to primary and secondary users’ resource allocation 

as well the 5G cellular networks’ base station resource control 

for guaranteeing the quality of service requirements, enhancing 

spectrum resource utilization, and maximizing the BS’ resource 

control strategy of the CR users. The frameworks as well as the 

MAS model of three levels are elucidated below. As illustrated in 

Figure. 1, this framework is solely on the basis of 5G cellular 

networking that has four tiers: Tier 1: Cognitive Radio (CR) 

users, Tier 2: Cellular Base Stations (BSs) Tier 3: Cloud 

Processing Tier 4: Application 

 

Tier 1: Cognitive Radio (CR) users: For the layer of CR user, 

the framework of 5G cellular network regarding cognitive radio 

scenario, is being taken into consideration. This consists of a lot 

of cells among many CR users, that tries to transfer data to the 

base station of the cellular on each cell. Generally the users can 

be a number of both primary and secondary, with the former 

having higher priority for the usage of channel resource. For each 

cell both the AI and CR technologies and put together to 

distribute CRNs’ channel resources. Each of the users are 

considered as an agent, both primary and secondary, albeit 

having different characteristics. Each cell have a complex MAS 

where both the agents coexist. Both of them interacts with 

CRN’s environment and learn behaviours among each other 

regarding performing dynamic things intelligently. This 

ultimately improves the efficiency of utilizing its resource. 

Consequently it boosts the communication network and hence 

the data gets uploaded to the base station really fast. As both of 

the agent learns intelligently they adopt MARL algorithm that 

will be elaborated in the following section 

 
Figure 1: Hierarchical distributed cognitive network 

architecture. 

 

Tier 2 : Cellular Base Stations (BS): Base station is the 

infrastructure of the wireless cellular, and thus is an 

indispensable factor to an effective communication network. 

Normally 5G networks have smaller and traditional base stations, 

hence having a two-tier hierarchical cell network. But the 

framework that we proposed to ease the model only considers 

one kind of BS, in cell structure. It can be seen in Figure 1, there 

are many BSs, every single of them covers the cell of CR user 

cell layers. Such layers helps to connect the layer of CR user as 

well as cloud processing. Each base station is termed as agents in 

the layer, and constitutes MAS for the agents that are isomorphic. 

Tier 3 : Cloud Processing: It is a common knowledge that there 

are tons of merits for cloud computing, which involves cheap 

computing costs, connecting resources and bringing more 

flexibility. For centralized data processing there is cloud 

processing centre that has numerous AI algorithms and cloud 

computing. The base stations send various data to the processing 

centre of the cloud, where the data is processed and stored 

centrally. To be more precise, machine and deep learning can be 

used for data classification and prioritization. Data that are top 

priority are transmitted as fast as possible to the local users, and 

those of least priority are temporarily stored on the cloud that 

helps to expand the storage space, while reducing the data loss 

and transmission time from the base station to the users. 

Tier 4: Application: Lastly the data in the networks are 

ultimately processed via the processing centre of the cloud and 
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are finally transmitted to the layer for application to important 

fields, like transportation, health and education. 

 

III. THREE LEVEL MAS MODEL 

The three-level MAS model that we have proposed features the 

infrastructure of both the distributed as well as hierarchical 

networks. Tier 1 and 2 of this network has MASs that includes 

MARL algorithm. The model that we’ve proposed is made to 

attain the following objective in CRN’s multi-agent scenario. 

Firstly MARL, an AI technology is implemented to CR users for 

5G networks; we propose a new and unique channel resource 

mechanism that can enable both primary and secondary users to 

use the channel resources efficiently, and having impeccable 

quality of service. Secondly in this report we propose a smart 

three-level MAS model for BS control mechanism for 

understanding the perceptual performance of them and adjusts 

the requirement for each resource.  

 
Figure 2: Multi-Agent Scenario In Crns 

 

Figure 2 shows the three-level MAS model where two things are 

displayed. Firstly it shows the scenario of actual communication 

in CRN, secondly in an abstract model. Basically the agents can 

understand the environments. The MAS has a high number of 

single agents that interact internally via communication and are 

independent. This model was based on two factors: competition 

and collaboration. In figure 2(b) the phenomenon among the 

agents are layered based on isomorphic agent’s behaviour. Both 

the primary users (PUs) and (SUs) are among. Despite being 

isomorphic agents they are heterogeneous. Therefore the 

proposed model indicates they have competitive relationship 

among them and their layer have cooperative relationship. 

Basically both isomorphic and heterogenous agents are combined 

to create a sophisticated MAS. Most real-life scenarios consists 

of highly complex MAS. So after taking these into consideration, 

we developed two smart algorithm mechanisms to tackle the 

allocation of resources and problems associated with smart 

channel through our proposal. 

 

IV. CHANNEL RESOURCE ALLOCATION MECHANISM 

The technologies that were used in the proposal were smart base 

station and channel resource allocation mechanism. For this 

mechanism, the scenario is MAS that has a number of PUs and 

SUs. Each of the cognitive users are termed as agents, while the 

other ones and 5G network are considered as environment. All of 

the agents learn from the environment and make decisions 

through interaction and spectrum resource allocation, for 

optimizing each agent’s benefit. Through that, MARL algorithm 

will be implemented to solve problems found in MAS. In 

addition analysing the agent’s behaviour is crucial as we need to 

find an appropriate MARL method. So from this aspect we 

believe we need three components that needs treatments. Below 

are the details of the components. 

In our proposed model we conclude agents are pretty basic and 

will involve both PUs and SUs as agents. All of them are 

individuals that have the power to perceive, learn, observe and 

make decisions. All of them interact in the CRN’s environment 

via properly guided rules. Figure 3 illustrated an abstract MAS 

model, involving channel resource allocation as well as the smart 

BS control model. For the former there are numerous PUs and 

SUs and the former has the power to communicate each other. 

Every agent gets a perceptive state that comes from environment.  

 

 
Figure 3: Channel resource allocation model and Intelligent 

BS control model 

 

Through that they decide what will be the best course of action 

after observing and learning online.  

Environment is termed as POMDP meaning ‘Partially 

Observable Markov Decision Process (POMDP). But in this 

MAS model when an agent makes a decision, the rest of them are 

fixed where MDP aka Markov’s Decision Process acts as an 

environment. When single PU agent communicates in the 

environment, the remaining are a part of it in CRN’s that 

includes all the primary and secondary users. 

Rules are very crucial in MARL. There are two of them that 

should be considered: one is isomorphic agent and another one is 

heterogeneous agent. For the former the agents are from one PU 

to another and one SU to the next. For heterogeneous the agents 

are from PU to SU. The rewards alongside policies between 

these two are proposed below. 

There are competitions amongst PUs in the MAS. Firstly PUs 

obtains the channel resources that Base Stations (BS) allocated. 
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After that the PUs utilizes the partial resources then offer the rest 

to SUs. SUs then have to fight for spare channel resources; 

therefore PUs would be given a resource allocation mechanism, 

so that the benefits are optimized.  

The secondary unit agents firstly store the channel resource’s 

state of usage that consist of current channels’ numbers, and the 

total PUs and SUs. Competition and neutrality are the two 

relationships between the CR users. Numerically, we can state 

that C is equal to the number of channel resources whereas PUs 

and SUs, are termed as M and N. The relationship of SUs are 

neutral when C-M ≥ N. Also the various spare channel resources 

can be obtained when SUs negotiate among themselves. The 

relationship among SUs become competitive when C-M < N, 

where C-M is the subchannel. These are then competing for 

spectrum resources in the subchannel of C-M. So we can 

conclude SU can make a fairly reasonable policy. 

In CRN both of these agents can be able to learn as well as 

interact. In the interaction process, PUs prefers to use the 

spectrum resources that BSs allocates. Then spare resources are 

distributed to SUs. The data demands of SUs are defined as S = 

{s1, s2, ... sn}. For multi-agent environments both of these 

agents have an objective to optimize resource utilization. PUs 

can understands SU’s data demands and characteristics to 

achieve the task. For each PU’s strategy the allocation, wait for 

request are termed as π. When PU’s spare resources are sufficient 

to allocate for SUs, each of them prefers waiting whereas when 

they don’t have adequate resources they can opt to get requests 

from other PUs. The last case is getting a request from a different 

PU, whereas the current one can choose to accept or decline the 

request. The terminology of PUs rewards are defined by R = {r1, 

r2, ... rm}. The reward for long run is RL = min{1/MSR,1}. 

When RL=1 it shows that PUs resources are capable to meet 

SUs’ demands. However if RL <1, PUs have to take request from 

their own counterparts that has RL=1, only then they can 

successfully undertake online learning via interaction with SUs 

for maximum allocation of resources strategy for the dynamic 

environment. Like PUs the SUs’ goal has changed dynamically. 

To select PU’s resources there are MN-1 ways to achieve that. So 

the policies are designed for both the agents to collaborate their 

actions for achieving efficiency and common objective of 

enhancing utilization of resources.  

 

V. INTELLIGENT BS CONTROL MECHANISM 

Figure 3 also illustrates MARL model about a smart base station 

control system. Being a basic infrastructure of the network, BSs 

offers standard signal coverage alongside the resource of 

channels about existing cells for ensuring users will have a wide 

range of channel resources available with the least data 

transmission rate. Hence we projected a prototype BS control 

mechanism in both BS and CS layer, classifying as MAS. The 

biggest purpose of the control mechanism is to have a better 

utilization of channel resource and rate of transmission. 

Agent: The model of the BS was a single agent in cellular 

network. In its layer every agent’s acts as isomorphic and all of 

them perform as the most interactive communication.  

Environment:- It consists of MAS and external environment of 

every agent in particular, which is the remaining agents in BS 

layer and the primary users of the network 

Rule: Rules define a set of rewards and policies for agents. As 

shown in Fig. 3, a two-tier system is considered in the intelligent 

channel control model, including cellular BSs and PUs. 

Basically BS has the coverage of the cellular area, where the 

quality of communication of the whole system is based on the 

total resources own by each BS, alongside BSs’ quantity and 

many more. Higher coverage in channel spectrum resource is 

expected by switching among each BS.  

They can attain maximum accurate estimation of channel 

resource’s probability distribution smartly via trial and error 

learning method online. Then we have discussed agents’ policies 

as well as rewards. As they are the agents in MAS and N Bs B = 

{b1, b2, ... bn}) are the drivers that manages N cells, the 

resources are distributed to all the primary users via each BS as 

probabilities (P). P = {p1, p2, ... pn}, (pi ∈ [0, 1], Σ pi = 1). At 

the start the channel spectrum resources regarding every BS are 

allocated randomly, and PU’s probability distribution resource is 

termed as A={a1,a2,...an},(ai ∈ [0,1],∑i ai = 1). In mathematics 

it can be decoded  

𝐼 =
𝑃

𝐴
= (

𝑝1

𝑎1
,
𝑝2

𝑎2
,… . ,

𝑝𝑛

𝑎𝑛
) 

followed by 

(
𝑃

𝐴
, 1) 

All the elements of D show BS channel resource’s value of 

probability distribution. R is denoted as the agents’ reward aka 

channels resource utilization. This is formulated by Rʹ=∑D / M 

R= The reward value of every agents after implementation of 

normalization; M= BSs’ total channel resources. 

The strategy of BS depends on R. Based on its value we can 

decide and strategize whether BS should stick to this or opt for 

another BS channel. If the value of D ≥ 1 the channels can be 

changed to BS that has the probability distribution of less than 1, 

and then the spare resources will be used by others. 

The BS attains the CR user layer’s resource utilization through 

interaction with environment and learning online. In addition 

they learn the best actions and achieve their utmost rewards to 

better their channel resource utilization during interaction. By 

using MARL method, BS learns about the strategy to distribute 

optimal channel dynamically, and it reaches at its peak when 

R=1.  

VI. RESULT ANALYSIS 

Under this section we measure the performances of two smart 

algorithm mechanisms in three-level MAS. The experiment is 

done on the basis of Windows 10 OS (Intel® CoreTM i7-6700 

CPU @ 3.40 GHz). In this smart base control mechanism, it is 

derived from the Figure 4a. In the figure there are three bars: Red 

signifies PU’s data demand, green is the BSs’ probability 

distribution of starting resources and the blue is probability 

distribution after taking part in online learning.  On the basis of 

bar chart, the resources that are distributed by each BS and PU’s 

demands are virtually identical after online learning. The 

simulation result shows that the maximum resource allocation’s 

probability distribution can be attained via smart base system 

control mechanism. To test BS’s ability in autonomous resource 

allocation after interaction with dynamic environment, we have 

suggested to use KL divergence for the calculation whether there 

are similar probability distribution of such resource prior to and 
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after completion of online learning. Figure 4b shows that KL 

divergence occurs at 0.45 at the start. From there onwards, it 

takes a steep decline to 0.04. There has been a minute growth in 

the curve value but it declined further and the results are between 

0 to 0.05.  

 
Figure 4: The performance evaluation of the intelligent BS 

control mechanism. 

 

 
Figure 5: The performance evaluation of the intelligent 

channel resource allocation mechanism. 

 

The curve meets at comparatively low level. Hence it can be 

indicated that the smart mechanism of BS resource allocation 

offers the strategy to learn for BSs’ agent and attains its 

maximum probability distribution by using the MARL method. 

Also in this mechanism a reward for long-term is displayed, on 

the basis of assuming that there is a dynamic environment during 

the process of learning. Figure 5 shows a fluctuating figure in 

each iteration, as strategy causes to diverse and dynamic 

environment of the secondary users (SUs). The long-term result 

eventually goes to 0. Then the iteration level surges to 0.50, 

eventually reaches at zenith of 0.95 on the 50th attempt. The 

graph makes it clear to comprehend that curve value declines in 

the change of strategy and the following round of learning. 

Despite the consistently changing of rewards, the experiment 

comes into a stable result of 1 in each iteration. The trend rises 

and reaches to 1 constantly, which is basic, indicating that the 

resources are designed for optimum use between both the agents 

aka PUs and SUs. The curve fluctuates due to dynamic changes 

of strategy of SUs needs to be a matter of notice. After all the 

analysis of experimental results that shown before via 

hierarchical MAS, it can be concluded that the MARL method 

offer better performance in an environment which is dynamic, 

where the agents can allocate it’s resource and maximum 

communication networks.  

 

VII. CONCLUSION 

In this article a four layered framework of distributed network 

where it breaks down 5G networks by four categories. The 

problem can be solved for the demands of heavy users allocating 

resources reasonably and unreasonably, we offered two 

mechanisms of it, through using MARL in MASs. We did by 

proposing the channel mechanism to maximize strategies within 

CR users, with the objective to optimum resource utilization. 

Then we followed it by proposing smart base system control 

mechanism which helps BSs and PUs to understand the channel 

resources available for adjusting the resources’ probability 

distribution intelligently.  
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Abstract. 

 The urban flooding disaster is as a result combines with the action of heavy rainfall, degree of urbanization and capacity of drainage 

systems. Sustainable urban water management is a better alternative to the traditional approaches to managing water systems in 

urbanizing areas. The urban water runoff management goals are developing gradually beyond flood control and water conveyance, to 

include pollution control, runoff retention, and control, integrated infrastructure which consider environmental, social, economic and 

political contexts, providing the required water services for human and ecological uses. This paper seeks to investigate the existing 

sustainable measure for urban water management practices. 

Keywords: Urbanization, Climate change, Sponge city, LID 

1. Introduction 

Urban floods have increased in recent past as a result of climate change and rapid urbanization. Conventionally, drainage systems 

have been primarily  designed for collection of grey infrastructures that, in many instances, cannot cope with the increased stormwater 

flows patterns. [1]The urban flooding disaster is as a result combines the action of heavy rainfall, degree of urbanization and capacity 

of drainage systems. Above all, global climate change and increased rainfall patterns need more close attention to determine a way 

forward and deciding which is the most sustainable approach to build more floods and sufficient resilient cities. 

Sustainable urban water management is a better alternative to the traditional approaches to managing water systems in urbanizing 

areas.[2] The goals of stormwater management are developing gradually beyond flood control and water conveyance, to include 

pollution control, runoff retention, and control, integrated infrastructure which considers environmental, social, economic and political 

contexts, providing water services for human and ecological uses[2, 3]. 

Developing cities in developing countries are faced with many challenges associated with urban water sustainability issues such as 

aging and/or outdated infrastructure for water and wastewater, urban flooding, water quality deterioration, combined sewer overflow, 

water scarcity, and a high frequency of extreme weather. Thus, there is a necessity to incorporate LID sponge flood control measures 

in the early phases of developments of these cities to ensure livable cities in the future. 

2. Urban Water Management Transitions Framework 

The urban water management benchmarking tool has been put forward to assist planners to identify those cities engaged in 

progressive transition strategies that can be applied to other cities [4]. The framework identifies six transitions as shown in Figure 1, 

in Australian cities, the first three transitions are; the ‘Water Supply City’, ‘Sewer City’ and ‘Drained City’, all evolved from the 

historical research phase; the ‘Waterways City’ and some part of the ‘Water Cycle City’.  The current management practices show 

regime shifts towards the ‘Water Cycle City’ and ‘Water Sensitive City’ transitions states.  
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Figure 1: Urban water management transition framework[5] 

 

2. Drivers 

2.1 Stormwater Characterization; quality and Quantity 

Urban runoff contains pollutants including suspended solid particles, heavy metals, pathogens, and also nutrients [6]. Nonpoint water 

pollution which results from stormwater runoff has been found as among the leading causes of the degrading quality of receiving 

waters. The street suspended solids and sewer deposits are the main pollutants in urban runoff. It's noted also that, characteristics of 

urban runoff are not easy to qualify and quantify than are those of the wastewater.[7] Accurate information on the quantity and quality 

of stormwater runoff is needed to assess the resultant impacts on the environment and thus to develop relevant mitigation 

technologies[8]. 

Pathogens are the main cause for impaired surface waters [9], Elevated bacteria levels can lead to economic losses in recreation 

waters, increased drinking water treatment costs, and potential health concerns [11]. The most serious effect of flooding is the 

outbreak of water-borne diseases during the rainy season. It is estimated that slums are home two of every three persons in Nairobi's 4 

million people. In slums, open sewers overflow quickly and thus get into stormwater. This brings with them Harmful wastes which 

get washed through the city onto the rivers. Slum-dwellers depend on water in rivers for domestic use, washing clothes, prepare food 

and use it for irrigation and livestock. Because of such conditions, the city is under persistent threat cholera breakout. For example, In 

2017,  above 4,000 cases of cholera reported across the nation, of which more than 70%  in Nairobi. (WHO  report 2017) 

 

2.2 Impacts of climate change and urbanization 

The increasing urbanization has an impact on the urban hydrological and environmental conditions.[10] Such impacts are often 

reflected by an increasing amount of runoff in terms of volume and rate, decreases permeable surfaces for infiltration and 

consequently reduced groundwater recharge.[11] Africa’s urban population is projected to double itself over the coming 20 years, 

posing an immense water challenge for cities. There is always weather forecasts that there will be heavy rains but no sound plans to 

Mitigate these challenges. 

From the perspective of climate due to climate change, it is expected that there will be increased rainfall events in terms of frequency 

and intensity leading to increased flash floods at the rainy seasons.[2, 12] 

Urbanization results in urban land alterations due to competing for land usage such as construction, pavements, but also to blockage 

of drainage channels and the diversion of natural flows. [13]The two drivers; Climate change and urbanization thus all combine to 

produce increased stormwater flows and elevated flood frequencies, magnitude, and duration. 

   

2.3 Challenges to Conventional Drainage Systems 
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Conventional drainage systems have been in existence for the long term as important city infrastructure. The design of the 

conventional drainage network was to collect and convey the excess stormwater and used water away from the urban areas.[14] This 

approach usually treats stormwater as a nuisance that must be removed in the urban area as fast as possible with the only aim of flood 

avoidance.[15] It has also been noted that conventional drainage systems have minimal capacity and flexibility to adapt to future 

climate variations and urbanizing world[16]. 

Conventional methods of centralized urban drainage are ineffective to accommodate and to deal with excessive rainfall and have no 

mechanism for sustainable water mechanism in urban areas. Adverse impacts of water hydrology in urban areas can be resolved by 

using sustainable drainage, low impact developments, and best water management practices in urban areas[17].  

Formally, responses to increased flood risks in most affected cities have been solely based on expanding the capacity of the sewer 

systems in place. However, such approaches are associated with high economic and technical constraints, more so in the developing 

countries where there may be an infrastructure deficit hitherto [18]. 

The sustainable drainage features are designed as another alternative and/or complement to detain and reduce the stormwater flow, 

allow infiltration for groundwater recharge, provide water for purposes of irrigation, reduce soil erosion, and aiding elimination 

pollutants and sediments. 

3. Terms and cases of Sustainable drainage systems 

As noted earlier, The basic design of a conventional drainage system was to ensure a good flow of stormwater but most factors were 

not considered, for instance, consider the consequences when extreme rainfall rates occur.  Thus when rainfall intensifies and exceeds 

what can be conveyed by the designed conventional drainage system, floods may occur [19]. The urban planners, scientists have come 

up with alternative urban designs to complement/replace the conventional drainage systems. 

Different countries have adopted various methodologies to deal with urban flooding and restore urban hydrology, for example, China 

is implementing Sponge City Concept SCC in its Mega Cities.  

3.1 Low Impact developments. 

Low impact development (LIDS) is an alternative measure to combat stormwater flooding in urban areas. The LIDS aims at 

controlling floods through decentralized drainage systems, where stormwater is controlled nearly at the source. [20]  LID technologies 

and practices include permeable paving, rainwater harvesting, green roofs, infiltration swales and bio-swales, bio-retention areas and 

disconnected impervious surfaces.  

 

The goals of LID are to replicate the natural hydrologic landscape as much as possible and generate flow conditions that mimic the 

natural flow regime through its engineered mechanisms of microscale stormwater retention, storage, increased infiltration and 

increased runoff time[20].  

The reasons for incorporating Natural designs to help control floods at the source rather than infrastructural design. Most 

infrastructural designs require a lot of finances which cannot be achieved by Most developing countries, and thus low impact 

developments can compensate as it requires less capital and can restore the natural ecosystem in the urbanized Centres. 

The LID approach can suitable compensation to aging and outdated infrastructure in the urbanizing world. This LID infrastructure has 

a greater opportunity to be applied in developing countries especially in Africa as they are cost-effective and does not necessarily 

require extra space 

 3.2 Sponge Cities 

A sponge city means that an urban setting can be designed as a sponge with the potential to absorb, infiltrate, purify and store 

stormwater[21]. This alternative has a greater incentive as it can solve the scarcity of water in the urbanizing world. However, most 

sponge cities still experiencing urban floods due to high rainfall in some cases [22].  

The sponge city concept entails enhancing the city’s capacity to absorb, allow water to infiltrate, storage and manage rainwater and 

thus “regulating” the water cycle as much as possible to resemble the natural hydrologic water cycle. Thus, a “Sponge City” is a city 

that has the larger potential to mainstream its urban flood risk control into its decentralized urban plans and designs [23].  

The sponge city thus has the capacity not only to deal with excess water runoff but also to help mitigate challenges of water shortage 

especially in times of drought.  
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Figure 3: Sponge  urban design[24] 

3.3 Available green sustainable alternatives 

Permeable pavements 

Natural ground surfaces can let water to freely infiltrate and percolate. This can help to stabilize and balance between surface and 

underground water. However, with rapid urbanization in the world, it has replaced the natural land cover surfaces with impervious 

parking lots, streets and sidewalks. This explains why Most urban areas get flooded during rainy seasons thus disrupting the 

transportation and general economy of the urban area[25]. 

 To Mitigate this, the permeable pavement has been developed and applied in many parts of the world. Permeable pavement is 

designed with pores to let the surface runoff to infiltrate and percolate through it and thus can suffice to create a natural ecosystem[26]. 

Studies indicate that permeable pavement can reduce the rainfall peak flow by 95% and can lower the total rainfall by 95% in an event 

of 5mm rainfall and have the ability to curb flooding as less runoff will flow[27]. 

 

Figure 3: Section showing how permeable paving and landscape collects rainwater and disseminates stormwater (Cred: Smart Cities 

Dive) 

Permeable pavement also can regulate the climate of a place and thus often referred to as ‘’cool road.’’ [28] 

Green Roofs 

Green roofs are the current most common stormwater management practice in the urbanizing world. This is more convenient as it 

requires minimal space and can well fit into the existing space. Green roofs technologies are very effective in improving the urban 

environment through stormwater attenuation, water quality enhancement, noise reduction, air pollution[29] and can considerably 

reduce the temperatures in the building by absorbing heat radiation[30] 
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Figure 4: showing a green roof. Adapted [36] 

Swales and Bioswales  

swales are shallow stormwater conveyance vegetated channels which are either triangular or trapezoidal cross-sections.  Also, 

bioswale combines the conveyance system of grassed traditional swale and filtration and biological water treatment mechanisms of 

Bio-retention. Pollutant removal employed by standard bioswale includes sedimentation, infiltration and significant amounts of 

biological and chemicals reduction due to reactions in the soil [9, 31]. 

Bio retention employs a soil engineered medium below the vegetation. The media is underlain by coarse gravel drainage layers 

surrounding a perforated underlain to facilitate filtration and infiltration. 

 
Figure 5: Swales, Author 

Stormwater detention and biological treatment  

 

4.  Conclusions 

With urbanization resulting in hotter temperatures, deforestation and increased cases of urban floods, there should now be a high 

sensitivity of the urban policymakers to the valuable environmental, social and economic roles of trees, gardens, parks, fields, and 

grasslands. Having towns lined with trees, gardens, and adapting this as a priority in urban planning, should not only be an aesthetic 

goal but also recognized as a vital part of environmental, economic and social development. 

It’s worth noting that, there has been an improvement towards advanced technologies for sustainable water management in urban 

areas in the recent past, but still, the transition to actual implementation is hindered.  A more significant change in terms of 

governance processes when compared to governance structures. More options should still be explored, the monetary cost associated 

with each as this will determine the adoption by countries. Furthermore, people’s interest, willingness to pay, social and cultural 

values should be taken into account in planning as well as implementation. 
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Sustainable drainage systems should be further explored: reflections and discussions are thus suggested by the developing countries. 

They should be recognized in an environmental and economic sense, as well as improved social conditions, especially as floods get 

worse due to climate change.  
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Abstract: 

Background: Hypertension represents the major health problem primarily because of its role in contributing to the initiation and 

progression of major cardiovascular diseases. The aim of the present study was to determine the existing practice of prescribing 

pattern of Anti Hypertensive medication in tertiary care hospital in prospective of standard treatment of guidelines. 

Methods and materials: A hospital based prospective observational study on Anti    Hypertensive agent prescriptions was carried out 

among patients who were above 20 years of age and Inpatients in the tertiary care corporate hospital. The total of 270 prescriptions of 

patients suffering from hypertension were included. The collected data were sorted and analyzed on the basis of demographic 

characteristics and co-morbidities. 

Results: It was a prospective observational study in which 270 patients were selected. The most commonly prescribed 

Antihypertensive drugs in our study was telmisartan and least prescribed was spironolactone, diltiazem and indapamide. The drugs 

were prescribed as mono therapy, dual therapy, triple therapy and poly therapy. Mono therapy of about (51%) was most frequently 

prescribed and Poly therapy was least prescribed of about (7%). 

Conclusion: The study revealed that the prevalence of hypertension was predominantly more in male patients than in female patients. 

Present study represents the current prescribing trend of antihypertensive agents. Angiotensin receptor blockers were the most 

frequently prescribed class of drug in monotherapy. 

 

Index Terms: ACE inhibitors, Beta blockers, Calcium channel blockers, Diuretics, Hypertension. 

 

 

I. INTRODUCTION 

Hypertension is currently the leading risk resulting in considerable death and disability worldwide and accounted for 9.4 million 

deaths and 7% of disability adjusted life years in 2010. In India, the situation is more alarming as hypertension attributes for nearly 

10% of all deaths. Prevalence of hypertension in India is reported to vary from 4-15% in urban and 2-8% in rural population. It is 

estimated that the world wide prevalence of hypertension would increase from 26.4% in 2000 to 29.2% in 2025. Epidemiological 

studies also demonstrate that prevalence of hypertension is increasing rapidly among Indian urban and rural population. Hypertension 

is an established risk factor for cardiovascular diseases such as myocardial infarction, arrhythmias, angina pectoris, cardiac failure and 

for renal complications with shortened expectancy of life. In this context, the use of established antihypertensive assumes paramount 

importance. Accordingly, the general principles of antihypertensive therapy conforming to the guidelines of JNC VIII, WHO &ISH 

and ACC/AHA are considered [JNC VIII – On Prevention, Detection, Evaluation and Treatment of High Blood Pressure; WHO & 

ISH; ACC/AHA]. The guidelines of hypertension such as Seventh Report of the Joint National Committee on Prevention, Detection, 

Evaluation and Treatment of High Blood Pressure in 2003 (JNC 7) and the currently released, Eighth Joint National Committee (JNC 

8) report on Evidence Based Guideline for the management of high blood Pressure in adults are recognized as gold standards for 

hypertension management (James et al., 2014).  
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                                                                       The aim of this study is to observe the pattern of utilization of Antihypertensive 

in a tertiary care corporate hospital and relate the findings to current standard treatment guidelines. 

 

II. SUBJECTS AND METHODS 

The study was a hospital based prospective observational study which was conducted in all departments (Cardiology, 

Gastroenterology, Neurology, General medicine, Pulmonology, Orthopedics, Nephrology, Urology and Endocrinology) 

especially focusing to the cardiology department cases, Sunshine hospitals, Paradise, Hyderabad during the period of 6 

months from November 2018 to April 2019. 

 

STUDY DESIGN 

The present study includes prescriptive patterns of Anti Hypertensive Drugs which was approved by Institutional Review 

Board (IRB). At study center, Patient details were collected according to patient profile form which includes details           

like: Patient demographic details, Past Medical history, Past Medication history, Social history, BMI, Lab investigations, 

Drug therapy (Name of the drug, Route, Frequency, category of antihypertensive medication). The study includes only in 

patients and age greater than 18 years were included and who are willing to participate only are enrolled in the study. Those 

who are below 18 years of age, not willing to participate, pregnancy, lactating women, psychiatric patients are excluded from 

the study. 

 

 

III. METHODOLOGY 

             STATISTICAL ANALYSIS 

             The data obtained throughout the study were analyzed by unpaired t test wherever applicable and also data was analyzed by      

using mean, standard deviation, percentage in the study. 

 

IV. RESULTS 

 

           TABLE 1: GENDER WISE DISTRIBUTION 

 

 

 

 

 

           

 

 

 

 

 

 

 

 

 

 

                                                                   FIGURE 1 

 

  

GENDER NO. OF PATIENTS *n(%) 

MALES 180 67 
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TABLE 2: RISK FACTORS OF HYPERTENSION 

 

 

 

 

 

 

 

RISK FACTORS MALES *n(%) FEMALES *n(%) T VALUE *P VALUE 

OBESITY 22 9.1 9 9.8  

 

 

3.4449 

 

 

 

0.013 

DM 90 37.3 44 48 

CAD 44 18.3 20 22 

CKD 7 3 13 14 

CVA 16 6.6 2 2 

ALCOHOLIC 30 12.4 1 1 

SMOKER 32 13.3 3 3.2 

TOTAL 241 100 92 100 333 

MEAN 34.42  13.14   (%)* Percentage from 333 patients, ** T 

test 

 

STD. DEV 27.23  15.22 
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FIGURE 3 
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FIGURE 5 

 

 

FIGURE 6 
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TABLE 3: COMBINATION THERAPY  

COMBINATION THERAPY NO.OF Pts *n% 

TORSEMIDE+SPIRANOLACTONE 41 50 

TELMISARTAN+HYDROCHLOROTHIAZIDE 13 16 

FUROSEMIDE+SPIRONOLACTONE 6 8 

AMLODIPINE+ATENOLOL 5 6 

AMLODIPINE+TELMISARTAN 3 4 

TELMISARTAN+CHLORTHALIDONE 3 4 

AMLODIPINE+METOPROLOL 2 3 

SACUBITRIL+VALSARTAN 2 3 

LOSARTAN+HYDROCHLOROTHIAZIDE 2 3 

LOSARTAN+METALAZONE 1 1 

METOPROLOL+RAMIPRIL 1 1 

TELMISARTAN+HYDROCHLOROTHIAZIDE+AMLODIPINE 1 1 

TOTAL 80 100 

MEAN 11.42  

STD. DEV 8.141  

(%)* Percentage from 80 patients. 
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FIGURE 7 
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FIGURE 8 

 

V. DISCUSSION 

A total of 270 prescriptions of hypertensive patients with anti hypertensive drugs have been analysed for study by gender wise 

distribution (table 1), it was revealed that male predominance over female patients. out of 270 patients, the numbers of male patients 

were 180 (67%) and female patients were 90 (33%). the age wise distribution(figure-1) of the study population revealed maximum 

number of patients were between 60-69 and the least number of patients were in the age group of 20-29. by assessing the risk factors 

(table 2) of hypertension, it was revealed that dm was the most common risk factor of hypertension. therapy wise distribution (figure 

2) mono therapy (35%) was most commonly  prescribed type of therapy and least was poly therapy (5%). among mono therapy 

(figure-3), telmisartan was the most frequently prescribed. in the dual therapy(figure-4), the highest combination was metoprolol and 

amlodipine (12.5%). among the triple therapy, the most commonly prescribed combinations were metoprolol with ramipril and 

torsemide (12.5%). the most commonly prescribed poly therapy (figure-6), was amlodipine with carvidilol, furosemide,telmisartan 

and spiranolactone of about 23%. The most commonly prescribed combination therapy was torsemide and spironolactone (50%). 

Among all the therapies, Mono therapy was most frequently prescribed in patients between the age group 60-69 years and less 

commonly prescribed in the age group 20-29 years whereas the highest and lowest age groups of Dual therapy(70-79 and 30-39 

years), Triple therapy (70-79 and 80-89 years). Poly therapy(60-69 and 70-79 years).Combination therapy (20-29, 30-39 and 50-59 

years). On comparision between mono therapy and poly therapy with age the t test value was found to be 3.129 and p value was found 

to be 0.0087 with level of significance of 0.05 which shows significant difference with age and while comparision between poly 

therapy and combination therapy with age the t test value was found to be 3.053 and p value was found to be 0.01 with a level of 

significance of 0.05 which shows significant difference with age. Beta blockers were the most commonly prescribed category. 
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VI. CONCLUSION 

The study revealed that the prevalence of hypertension was predominantly more in male patients than in female patients. In this study 

it was observed that the physicians had preferred monotherapy more oftenly than the combinations and the most frequently 

prescribed agent among monotherapy was angiotensin receptor blocker class of antihypertensive.The study revealed that the 

physician were treated by the patients population with telmisartan, metoprolol, amlodipine as mono therapy. The most commonly 

prescribed combination was found to be torsemide with spiranolactone. Present study represents the current prescribing trend of 

antihypertensive agents. Maximum number of patients underwent mono therapy followed by combination therapy 

(torsemide+spiranolactone), dual therapy (metoprolol+amlodipine), triple therapy (ramipril with furosemide and spiranolactone, 

ramipril with torsemide and metoprolol), poly therapy (amlodipine with carvidilol, furosemide, telmisartan, spiranolactone). Thiazide 

diuretics were very less frequently prescribed which is not in accordance with JNC VII and JNC VIII guidelines. In our study it was 

concluded that maximum number of patients suffered from hypertension was between 60-69 years of age groupIn this study it was 

observed that DM was the most common risk factor for hypertension. In order to promote the rational prescribing drugs and hospital 

formularies in special committees are useful in reducing the misuse of drugs especially in poly-pharmacy and in the treatment of 

hypertension.The study points out a need for improved patient education on adherence to therapy. Counselling and educating the 

patient on importance of diet and exercise in the management of hypertension are of vital importance. 
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Abstract- For the countries within the Lake Victoria basin, 

sustainably managing it is critical to the harmonious survival of a 

vast array of biodiversity. The abundance of resources in and 

around the lake provides various vital ecosystem services (like 

food, transport, nutrient cycling, tourism, climate regulation as 

well as disease and flood control) for humans and countless other 

species. However, decades of unsustainable development 

practices combined with unchecked population growth are 

diminishing the lakes’ productivity and threatening its very 

existence. Eutrophication, proliferation of alien species, water 

pollution, inappropriate fishing techniques, and climate change are 

among some of the anthropogenic and natural threats that are 

besieging Lake Victoria. In light of recent exploration and 

exploitation of minerals, oil, and gas further degradation of the 

watershed is not only eminent but a surety. However, to date the 

institutions mandated with the regional management of the basin 

have fallen short of their expectations and literature pertaining to 

the basin’s management is quite outdated. There is urgent need to 

draw attention to the cause-effect relationship between the driving 

forces – pressures – state – impacts – responses, that diminish 

sustainable utilization and development of Lake Victoria. Using 

this indicator-based approach clearly highlights the nexus between 

the environmental metrics and anthropogenic interactions making 

decisions for practice and policy-making more sustainable. 

Overall, the need for robust integrated water management policies 

within the riparian countries is critical to simultaneously address 

conservation and development which are paramount in ensuring 

sustainable development and enhancing the lake’s productivity. 

Sensitization and capacity building within the communities 

utilizing the lake as a primary source of income will mitigate 

detrimental impacts from unsustainable usage. More so, 

appropriate incentives and fines to deter pollution and illegal 

reclamation of wetlands and forests will promote regeneration of 

the ecosystem and recovery in the long term. 

 

Index Terms- Lake Victoria, Threats, Sustainable Development, 

Transboundary, Fresh Water.  
 

 

 

I. INTRODUCTION 

ustainable utilization of transboundary fresh water lakes the 

world over is under immense threat. With the anticipated sharp 

rise in demand for fresh water due to population growth and 

climate change, reliance on shared water resources is significantly 

increasing, and so is the eventual degradation of these finite 

resources1. This is particularly heightened in developing countries 

and regions like Africa were fresh water is quintessential to 

economic development, and sustainable livelihoods. For the past 

half of the century or more the drivers and challenges to 

transboundary fresh water management in Africa have been under 

more scrutiny in the region and on the international scene.1. In 

Africa earmarked policies and national efforts to protect water 

resources are often undermined by their transboundary nature 

which requires integrated, co-operative mechanisms for effective 

management of existing and emerging threats2. Transboundary 

fresh water resources are continuously threatened by over 

exploitation, and continued degradation from anthropogenic and 

natural process3. . In this regard Lake Victoria is no different. With 

a surface area of approximately 68,800 km2 and an average depth 

of 40m, it  is Africa’s largest lake4. In terms of volume however, 

it is the world's ninth largest continental lake containing 

approximately 2,424 cubic kilometers of water and the second 

largest fresh water lake by surface area after Lake Superior in 

North America5. The lake is at an altitude of 1135 m above sea 

level and lies on the between latitude 0.7◦'N-3◦'S and longitude 

31.8◦'E-34.8◦'E6, 7. Annual rainfall in the lake area varies between 

950 and 2450 mm and on the terrestrial part of the basin, it ranges 

from 450 to 950 mm. Because of its location at the equator it has 

all year round productivity8. Surrounded by Tanzania, Uganda and 

Kenya which control 51% (79570km2), 43% (38913km2),  and 6% 

(28857km2), of the catchment area respectively, the lake’s 

194,000 km2 catchment area stretches further across Rwanda 

(20550km2) and Burundi (13060km2), please refer to Figure 1 

which are within the upper watershed that drains into Lake 

Victoria through river Kagera9, 10. Given its size, it is not surprising 

that the lake plays vital ecological and socio-economical roles in 

the state of the entire East African region. It is used for 

hydroelectric energy production, fishery, tourism, freshwater 

supply, mining, waste disposal as well as transportation. Lake 

S 
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Victoria is a habitat for numerous fish and bird species, including 

the crested crane and the sitatunga, a globally threatened species 

of water antelope 11, 12. Wetlands occupy 40.8% of the basin, 

cropland 40.3%, while rest is grassland, savannah and shrub land. 

Wetlands within and around the basin provide important 

breeding grounds for fish,13 and provide natural flood control and 

waste treatment services. 

  

 
Figure 1: Countries boarding Lake Victoria, and the entire 

catchment area, including major towns found within the catchment area (A: 

Kisumu, B: Kisii, C: Ukerewe island D: Mwanza, E: Butare, F: Kigali, G: 

Homabay, H: Migori, I: Kampala and J: Jinja) Source: Munguti et al 2012 

 

Lake Victoria is however under considerable pressure from a 

variety of interlinked human activities; and has undergone 

enormous ecosystem changes within the last 70 years. 

Environmental threats from activities like mining, overfishing, 

siltation from the erosion of deforested watersheds, proliferation 

of alien species, industrial pollution, eutrophication, urbanization 

and climate change are all contributing to a host of detrimental 

issues which have seriously threatened ecosystem function14, 15. 

Current water management policies are however, not robust 

enough to cope with the challenges, which has had significant 

impact on water use. Much of the literature on water resources in 

the East African countries is scattered and embedded in policy 

documents, strategic plans and reports produced by consultants 

and international organizations. Critical but otherwise basic data 

on population, health, and environment indicators that would 

adversely affect this ecosystem is inaccessible at basic community 

level making it difficult to assess, monitor, and communicate 

effectively about these connections16. Therefore, the search for 

more solutions in this domain remains an ongoing challenge1. 

With the rapidly growing population and improved living 

standards, the pressure on the lake’s resources is increasing and 

per capita availability of water resources is reducing day by day17. 

This paper is a systematic review of various literature highlighting 

the continuous threats to Lake Victoria and its catchment area. The 

political, social and institutional gaps that have inhibited its 

sustainable utilization and ultimately compromised the entire 

ecosystem. It aims to inform and educate the public, drawing 

attention to the current environmental state of the basin, 

emphasizing key driving forces that may alter the state of 

environment and trends in ecosystem services that the basin 

provides. An explicit research strategy involving desktop literature 

retrieval of various studies from scientific databases namely; Web 

of Science, JSTOR, Science Direct, and Google Scholar were 

used. Grey literature including; UN Reports, and conference 

papers were also scrutinized to reduce publication bias. One 

hundred and thirty-six scientific articles from 1966 to 2019 were 

analyzed including 10% written within the last decade, then using 

inclusion and exclusion criteria based on relevance as level of 

threat; compilation was done. 

II. ECONOMIC SIGNIFICANCE AND GDP OF THE LAKE 

VICTORIA BASIN (LVB) 

The region’s GDP and economic growth has historically been 

driven by agriculture due to its contribution to employment. In 

2017 agriculture contributed to 41% of East Africa’s real GDP 

growth18. Annual incomes in the region range from USD 90-270 

per capita and gross economic product is at approximately USD3-

4 billion per annum. Commercial fishing is among the highest 

grossing foreign exchange earner in the basin area, employing 

more than 2 million people in various capacities 19, 20 and 

supplying about one million metric tons of fish valued at about 

USD500 million annually. Nile Perch, Tilapia and Silver Cyprinid 

aka daagaa or mukene however, continue to be the most 

commercially viable fish species on the market with catches of 

230,000 tonnes and 500,000 tonnes respectively per annum. Thirty 

two fish processing plants have in the last three decades been set 

up in the proximity of the lake for processing and eventual export 

supplying at least twenty six countries across the globe21. With the 

exception of Uganda and Tanzania the rest of the East African 

community members are importers of fisheries as well 22, 23. 

Kenya’s fishery export earnings increased from USD 0.4million 

in 1980 to USD66 million in 200324, 25. Tanzania’s fish exports 

leaped from USD8.3million in 1992 to USD112million in 2003 

with Uganda registering USD82million in 1998 to 86million in 

200325, 26. Agriculture and Aquaculture aren’t the only significant 

contributors to economic growth and development in the region. 

In addition to this, the lake also plays a vital role in regional 

transportation, with connections running between the major towns 

of Musoma, Mwanza, and Bukoba in Tanzania, Port Bell and Jinja 

in Uganda, and Kisumu in Kenya 27.The main source of 

commercial energy for electricity in East Africa is hydroelectricity 

which accounts for 78% of total production. Kenya is the biggest 

producer of hydropower in the East African Community, followed 

by Tanzania and Uganda 28. Uganda is heavily reliant on 

hydroelectric power which is produced from three dams (Bujagali, 

Nalubaale and Kiira) on Lake Victoria. Together the dams produce 

630MW of electricity which the country utilizes to run its budding 

industrial sector29. Currently, the major hydroelectric plants in 

Uganda at Owen Falls serve the double interest of regulating the 

outflow to Victoria Nile, and generating power, which supplies 

Kampala and Jinja as well as the export markets in Kenya and 

Bukoba in western Tanzania 28. However, the revenues accrued 

from the abundance of natural resources pale in comparison to the 

short-term, income from the emerging mining sector. The basin 

contains significant metallic and none metallic mineral resources 

in various parts. The mines in Mwanza and Mare region in 

Tanzania are one example of the new economy that is emerging. 

Mwanza, in Tanzania with the largest share of its population 

below the poverty line in the country, is witnessing one of most 

rapid expansions of gold production in Africa. The Lake zone gold 

fields, south and east of Lake Victoria, up to the Kenya border, 
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have yielded considerable exploration success with over 30 

million ounces of gold “discovered” during the past twenty-three 

years, the largest deposits currently known outside Ghana and 

South Africa. However, copious land endowed with an array of 

natural resources hasn’t translated to wealth for the inhabitants of 

the Lake Victoria basin. In Tanzania 41.3% of the inhabitants in 

the Lake Victoria basin live below the Basic Needs Poverty Line 

while 39% in Kenya and 34% in Uganda respectively. 

 

III. THREATS HINDERING THE SUSTAINABLE UTILIZATION 

OF THE LAKE VICTORIA BASIN (LVB) 

Lake Victoria’s ecosystem and catchment area are under threat 

from multiple sources, each posing its own management 

challenge11. To better understand the casual effect of these threats 

classification of the following categories was done for this 

particular study; Socio-Economic threats, Ecological and Water 

Pollution. The lake has been facing these problems for the last 

sixty years. However, unprecedented acceleration of these threats 

in the last four decades has induced; degradation of the water 

quality owing mainly to eutrophication caused by inflow of 

nutrients flowing into the lake. Land degradation caused by 

unsustainable agricultural, soil erosion, tree/forest cutting etc.  

Growth of massive blooms of algae which are dominated by the 

potentially toxic blue-green variety. Water pollution caused by 

industrial and municipal discharges such as tanning paper, 

breweries, fish processing, Agro-processing etc. Introduction of 

the Nile Perch as an exotic fish species which has altered the food 

web structure and Water hyacinth infestation which covered about 

2000 hectares in the Tanzania portion of the Lake by 1998 and 

15,000 hectares in the whole lake the same year. While the threat 

is no longer a concern, for now (2020) the threat of a resurgence 

is ever present.  

3.1. Socio-Economic Threats 

3.1.1 Population 

Lake Victoria catchment area is home to one of the highest rural 

population densities in the world, with over 100 residents per 

square kilometer in most places, and reaching densities as high as 

1,200 residents per square kilometer in some areas11, 30. The 

catchment area is either directly/or indirectly intrinsic to 

sustaining the livelihoods of nearly 30 million people. In other 

words, nearly a third of the East African population are dependent 

on this region5. Agriculture, fisheries, and manufacturing are the 

main drivers of GDP in the catchment area. The basin’s economy 

thrives mainly on agriculture with farmers primarily engaged in 

both commercial and subsistence farming including pastoralism. 

However, with the agricultural context heavily reliant on 

hydroclimatic conditions and sustainable land use management; 

poor agricultural practices, high poverty rates as well as the 

increasing demand for agricultural land have exacerbated or 

directly rendered the lake and its catchment area environmentally 

unstable. The rather remarkable growth in the agricultural and 

industrial sectors coupled with rapid population growth has 

however inevitably led to an increase in pollution and ultimately 

severe degradation of Lake Victoria. Figure 2 shows more than 

seven decades of continuous unchecked population growth within 

the lake proximity.  

The lake acts as an important biodiversity conservation area as 

well as a climate moderator for some parts of the riparian 

countries. One of the largest inland water fishing sanctuaries, and 

a major inland water transport linkage for the three East Africa 

countries. The abundance of natural resources, expanding 

urbanization and opportunities for employment thereto have no 

doubt inevitably caused an influx of increased migration over the 

last couple of decades triggering population growth rates 

particularly close to the lakeshore in the catchment area31, during 

the twentieth century this growth exceeded 3% per year within the 

riparian states. The average population density in the entire basin 

is about 165 persons/km232.Given the current population treads 

and projected estimations to 2050 (Table 1) the future livelihood 

of 40+ million people who depend on the lake for their survival 

will be seriously compromised if left unchecked.  

 

 

 

 
Population Density (People/km2) 

 

        High > (100)             Medium 25– 100            Low < (25) 

 

Figure 2: GIS imagery showing population growth round Lake 

Victoria basin in the last 7 decades. 

 

The average population density on the Kenyan, Tanzanian and 

Ugandan sides of the basin is 297 persons/km², 97 persons/km2 

and 635 persons/km2 respectively33. While migration may be 
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partly responsible for population growth around the lake basin, a 

study conducted by Lopez- Carr et al. indicates that high fertility 

is an important factor in population growth as evidenced in the 

population dataset below16. Table 2 shows the total population of 

children under five in the region from 2000 to 2015 obtained from 

that particular study. The under 5 population increased from 6.43 

million in 2000 to 8.27 million in 2010 and was projected to 

increase by approximately another million in 2015. Maps of 

percent growth of the under 5 population growth between 2010-

2015 suggest that the Lake Victoria Basin is among a handful of 

most rapidly growing regions of under 5 growth on the continent16.

 

Table 1: Total population and % increase relative to 2010 

Lake Victoria Basin 2010 2020 2030 2050 

Total Population  

(UN-Adjusted) 

42,394,936 60,781,332 76,517,200 113,197,070 

% increase relative 

to 2010 

 43.36% 80.48% 167% 

Source : Lopez – Carr et al 2013 

 

Table 2:Trend in the number of children in the LVB under 5 years of age 

Lake Victoria Basin 2000 2010 2015 

Population Under five 6,431,950 8,266,539 9,272774 

Source : Lopez – Carr et al 2013 

 

3.1.2 Unsustainable Land Use Techniques 

 
The land degradation problems facing the Lake Victoria basin are 

multi-faceted. The factors are several and include both natural and 

human-induced driving forces. Protecting the land quality for the 

benefit of people is a major challenge in the basin. The basin has 

experienced dramatic changes in the past century as a result of 

unsustainable land use practices and techniques34. Unsustainable 

land use techniques currently utilized by the population have 

exerted pressure on previously existing vegetation causing, in 

extreme cases, a barren environment that yields unwanted 

sediment to downstream communities35. The need for fuelwood 

and timber as well as land for settlements and other uses in 

terrestrial environments has led to changes in the ecosystem 

accelerating the extinction of rare plant and animal species. The 

incremental loss of natural habitat in the Lake Victoria basin has 

reduced vegetation cover exposing soils to both wind and water 

erosion. Water erosion is extensive in many parts of the basin with 

approximately 45% of the land prone to water erosion36. Siltation 

of dams and the increased risk of flooding in rivers and estuaries 

are the direct effects of soil erosion and other degradation forces 

in the basin. The near annual flash floods in Budalangi and Kano 

plains have been linked to such forces emanating from point and 

non-point processes37. The driving forces for the pressures causing 

land degradation are as complex and diverse as the ecosystem and 

socioeconomic set up of the basin itself. These forces both natural 

and anthropogenic have led to the current state and trends either 

directly or indirectly. They include commercial lumbering 

activities for timber industries in the region, clearing for 

agriculture and other land use types such as urban expansion, 

infrastructure and grazing. Population expansion, forest and 

environmental policies, laws and economic forces are the direct 

pressures. The most degraded parts of the basin, both in terms of 

nutrient deficiencies and physical soil degradation, are areas 

currently used for open grazing and extraction of fuelwood. Areas 

currently used for subsistence agriculture are also characterized by 

both types of degradation but at lower prevalence rates than 

grazing areas38. In the Mara, Mwanza and Kagera regions, clearing 

of forests has resulted into deforestation, a dominant feature in 

most parts of the area where land is left bare following the 

expansion of settlements, livestock keeping, and agriculture39. 

Over the past three decades, intensified cultivation of marginal 

areas and clearance of natural habitats like wetlands, forests and 

mountainous areas has been witnessed in the Lake Victoria 

catchment area. These activities have been the main driving forces 

behind the escalating land degradation in the region. The forces 

are so intense that many wetlands such as Nakivubo Wetland in 

Uganda and Yala Swamp in Kenya are heavily degraded40. The 

main issues relating to forests and woodlands include 

deforestation and declining forest quality, incomplete inventory, 

monitoring, unsustainable governance with poor community 

involvement as well as unsustainable exploitation41. In 2000, land 

under forest in the three East African countries were estimated at 

30.0-49.9% for Kenya and Tanzania and 15.0-29.9% for Uganda 

out of their total land area respectively. The deforestation rate was 

estimated at 0.5-0.9% for Kenya, more than 1.0% for Uganda and 

less than 0.1-0.4% for Tanzania 42. Woodland areas that used to be 

over 20% of land area have almost disappeared. Exotic trees have 

replaced varieties of indigenous trees. Similarly, many of the 

original wildlife species that existed in the early 1930 to 1950s 

have undergone varying degrees of decline. Forests and 

woodlands in the lake basin support an estimated 150,000 plant 

and animal species with a myriad of invaluable economic value to 

human beings in terms of shelter, food, medicinal purposes and 

energy needs (both industrial and domestic). However, since their 

ecologic benefits accrue not only to the inhabitants of the basin, it 

is impractical to estimate their economic value. On-going 

indications are that unregulated wetland conversion may 

contribute to a decline of floral and faunal diversity through loss 

of habitat, destruction of refugia, and floral/faunal mixing34, 43. To-

date, land use policies have not adequately addressed the root 

causes of land degradation. Recent trends in land degradation can 

be linked to imbalances in land distribution, lack of incentives for 

conservation, insecure tenure and the failure to provide for 

diversified rural production systems 44.The transboundary 

characteristics of the lake basin present it with unique 

opportunities and challenges in the attempts to address land related 

issues. Decisive and appropriate actions that take into account 
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these facets can significantly reduce vulnerability and increase 

human security through programs that strengthen coping 

capacities at all levels35. The United Nations Convention to 

Combat Desertification 45 asserts that land degradation is 

intricately linked to poverty and that addressing this problem 

requires the participation of the resource users and, where 

appropriate, providing them with alternative livelihood options 45. 

 

3.1.3 Inappropriate fishing techniques 

 
Lake Victoria fish stocks and fisheries have undergone remarkable 

changes over the past 20 years. Signs of overfishing were reported 

as early as 1970 when catch rates of tilapia dropped from 100 fish 

per 50m long net (127 mm stretched mesh) to less than 5 fish 46. 

As the stocks of Nile Perch increased, the diversity of 

haplochromines decreased rapidly. The contribution of 

haplochromines fish biomass in the lake decreased from 80% to 

less than 1% within a decade from 1970 and1980 47. According to 

the Lake Victoria Fisheries Organization 48, landings of Nile perch 

have declined despite increasingly intensive fishing efforts49. 

Surveys conducted by LVFO between 2000 and 2006 showed an 

increase in the number of fishermen operating on the lake, as well 

as an increase in the number of boats (with and without engines), 

nets, and hooks (2007). The increased numbers of fishermen and 

the use of modern catching equipment have caused a dramatic 

decrease in the stock of Nile perch. Between 1999 and 2001, the 

stock of Nile perch was estimated at 1.29 million metric tons. For 

the period between 2005 and 2006, estimated stocks had fallen to 

0.82 million metric tons. The stock of Nile perch as a percentage 

of the entire Lake Victoria fish stock decreased from 59 percent to 

39 percent of the total standing stock between 2001 to 2006 11, 49. 

There are about 35 fish fillet processing factories operating within 

the lakeshore cities which have created high demands for fish 

landing 7, 50. Artisanal fishermen cannot compete with commercial 

fishers because of the poor fishing gear they use 51. As an 

alternative, illegal gear such as trawlers and small-mesh-size nets 

have been used. These destroy breeding sites and catch juvenile 

fish52, leaving little opportunity for recovery of the fish population. 

As a result there has been a decline in Nile perch catches over the 

past two decades52, 53 leading to loss of jobs and substantial income 

losses to local populations and national economies. Following the 

drastic shifts in species composition and stocks, a number of 

management measures have been instituted on the lake. Notably 

among these measures are: the ban on the use beach sane nets and 

under-sized mesh nets (<127 mm stretched mesh) of 1994, the ban 

on trawlers in 1996, and the introduction in 2002 of slot size of 50 

– 84 cm TL for Nile perch34. 

3.2 Ecologically Related Threats 

 
3.2.1 Eutrophication  

 
Eutrophication primarily caused by poor land use management 

practices is a serious threat to Lake Victoria. Nutrient loads to the 

lake associated mainly with atmospheric deposition, natural and 

biomass burning as well as land runoff, together account for about 

90% of phosphorus and 94% of nitrogen input54. This has affected 

water clarity and dissolved oxygen levels. Algal blooms have 

increased since the 1960’s55. The filamentous and colonial blue 

green algae, known for causing hypoxia conditions that 

occasionally lead to fish kills is now very dominant in Lake 

Victoria34. Large mases of vegetation cover including wetlands 

and forests have over the years been reclaimed for infrastructure, 

agriculture, urban settlements as well as for use in building 

materials, furniture crafting and fuelwood. This has led to 

considerable nutrient load in the lake from non-point sources. 

Analysis of sediment cores from the lake show an increasing rate 

of sedimentation over the past 150 years 15, 38. While erosion 

attributed to loss of vegetation cover in and around the lakeshores 

and river channels is directly contributing to increased suspended 

solids in the lake; agricultural runoff, untreated soaps, detergents, 

and chemicals from industrial plants and homesteads within the 

catchment area are inducing eutrophication. 

The use of agrochemicals and resulting runoff  at large-scale farms 

of coffee, tea, cotton, rice maize, sugar and tobacco is increasing 

in the lake basin7. Agricultural runoff is the most significant source 

of high nitrogen loads in Lake Victoria, accounting for as much as 

75% of the nitrogen flow into the lake56 Consequently, nearly half 

of the lake floor currently experiences prolonged anoxia for 

several months of the year, compared to the 1960’s when anoxic 

zones were localized and sporadic 47, 57. Algal concentrations are 

three to fivefold greater on the surface waters today than in the 

1960’s, reflecting higher rates of photosynthesis55. The situation 

has contributed to species decline with the major cause being 

attributed to land management whose control remains a significant 

remedy for saving the lake34, 52.. As a result, algae concentrations 

are three to five times higher today than in the 1960s43, and the 

resulting blooms have become a major problem, blocking sunlight 

and exacerbating anoxic conditions that harm plant life and result 

in fish kills. Hundreds of hectares have been cleared for cultivation 

purposes in Kenya, Rwanda and Burundi, see Table 3 leading to 

increased soil erosion as well 54.

 

Table 3: Agricultural Characteristics of the Lake Victoria Basin. Catchment land area (1000 ha) 

Catchment Area Cultivated None Cultivated Total 

Kenya 1470 3400 4870 

Uganda 1400 2100 3500 

Tanzania 1500 5540 7040 

Rwanda 930 1130 2060 

Burundi 670 640 1310 

Total 5970 12,810 18,780 
Source: Adapted from Odada et al 2004 
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Some rivers, such as the Sio, Sondu, Nyando and Kuja in the Lake 

Victoria basin Kenya, drain highly productive agricultural areas. 

In the 22 years the sediment load of river Nyando, increased 7.5 

times with turbidity measured at 527 NTU in the rainy season of 

200138. Nearly half of Lake Victoria’s floor currently experiences 

prolonged anoxia for several months per year, compared to the 

1960s when it was a localized phenomenon 43. Other indicators are 

similarly bleak; according to  FAO, the Secchi water transparency 

index declined from five meters in the 1930s to less than one meter 

in the 1990s 11, 58. Healthy papyrus wetlands, that prominently 

featured in the Lake Victoria region, and helped control the effects 

of nutrient loads as well as sedimentation 59 have in recent years 

become increasingly degraded, and their ability to continue 

providing  these valuable ecological services has been threatened 
12. The mining of development minerals like sand, clay and marble 

has only disrupted the ecosystem even further. In Kenya sand 

harvesting is mainly done 5 -10km away from the lake particularly 

in Winam and Ahero 52, 60. Without action, these problems will no 

doubt worsen in the coming decades, with increasingly adverse 

impacts on the environment and health of the communities in the 

Lake Victoria. In addition to environmental consequences, 

eutrophication also may impact the food and livelihood security of 

the most impoverished communities living along the lake shore11.  

 

2.2.2 Proliferation of Alien Species 

 

Fish Species 

 

Numerous literatures have established that the introduction of 

exotic fish species i.e. Nile perch (Lates niloticus,) and Tilapias 

(Oreochromis niloticus) in the 1950’s resulted in drastic reduction 

of nearly 200+ endemic species of fish2, 7, 53, 61. This was evidenced 

by the decrease of haplochromines to fish biomass from 83% in 

the 1970s to less than 1% in the 1980s 62-65.The native tilapiines.e. 

Oreochromis esculentus and O. variabilis were displaced through 

inter-specific species competition for food, space, and mates by 

the introduced superior breeds of O.Niloticus, Tilapia zillii, T.r.. 

The introduction of  the Nile perch however, brought with it a 

complete change in the local fishing economy and distribution of  

wealth 66. The original fish community of the lake included at least 

300 species, mostly haplochromine cichlids and at least 14 

cyprinids67. There were more than 20 genera of non-cichlid fishes. 

The most important commercial tilapiines were Oreochromis 

esculentus 68 and Oreochromis variabilis (Boulenger). 

Haplochromine cichlids and a native cyprinid, Rastrineobola 

argentea (Pellegrin) were abundant but, because of their small 

size, they were not originally exploited extensively67. 

Exceptionally high lake levels due to high rainfall, from 1961 to 

1964 helped the introduced tilapias to get established69 and also 

accelerated eutrophication and other limnological changes 
70.Since the 1990s the fishery of Lake Victoria has been dominated 

by three commercial fish species, Nile perch, R. argentea and Nile 

tilapia 53, 71. The late 1990s and the early 2000s were dominated 

by a drastic reduction in catches of Nile perch in the lake and there 

are indications that if the downward trend is not halted the fishery 

could be heading for an imminent collapse 72. However, some 

studies have postulated that following the decline of the perch, 

biodiversity is going to increase in the lake as was the case in the 

1960s to 1980s73, 74. A recovery of native species in the lake was 

noticed in the early 2000s. Even some haplochromines hitherto 

thought to be extinct were found in catches53, 72. 

 

Water Hyacinth 

 

The invasion of the non-indigenous water hyacinth (Eichhornia 

crassipes), between 1997-1999 caused changes that perhaps were 

less drastic ecologically but gravely disrupted local economies. 

Water hyacinth first appeared in Lake Victoria in 198975. By 1995 

in the Ugandan waters of Lake Victoria, stationary mats were 

estimated to cover 2200 ha along 80% of the shoreline; much of 

the Kenyan Winam (Nyanza) Gulf was covered, as were many 

other areas around the lake. The weed inhibited fishing, boating, 

and the decomposing plant material induced anoxic conditions in 

the lake. The waterweed was found to accumulate high heavy 

metal levels and to harbor high densities of pathogenic faecal 

coliforms, streptococci as well as Salmonella and Vibrio species 2. 

Water hyacinth provided feeding and breeding grounds for the 

tilapia, led to a reduction in beach seining, a common fishing 

method in shallow waters, allowing the fish time to reproduce and 

grow53. Under the hyacinth, water oxygen levels were as low as 

0.01 mgl-1. Nile tilapia has higher tolerance to low oxygen 

concentrations than Nile perch whose critical dissolved oxygen is 

5 mgl-163, 72.Water hyacinth disappeared almost completely by the 

late 1990s. This was due to mechanical and manual removal, 

changes in hydrological conditions during the 1997–1998 El Niño, 

ecological succession and the introduction of the Neochetina 

eichhorniae and N. bruchi weevils for biological control76. 

However, nutrient enrichment may cause resurgence and it is 

expected that periodic outbreaks may reoccur 71, 77.  

2.3 Water Pollution and Quality Concerns 

 
Both point and non-point source pollution are major problems in 

the Lake Victoria basin. Important pollution components of the 

lake include eutrophication, microbiological pollutants, chemical 

pollutants, and suspended solids. These are a result of direct 

activities on the lake i.e. untreated municipal sewage, agricultural 

waste brought in by inflowing rivers, maritime transport waste, as 

well as  runoff and storm waters inflow35. Population accelerated 

the rates of deforestation, agriculture, animal husbandry, 

industrialization, and wastewater disposal in to the lake, 

contributing to increased biological productivity during the 

twentieth century78. These changes at the landscape level were 

superimposed on a warmer and wetter regional climate during the 

latter half of the century 79, 80. The result was eutrophication of a 

pattern familiar in temperate regions 31, 70.Urbanization, along with 

industrial and agricultural activities around Lake Victoria, have 

increased significantly over the past three decades57, 81 resulting in 

major inputs of nitrogen and phosphorus to Lake Victoria 7, 81, 82. 

The quality of Lake Victoria’s water has been further exacerbated 

by large discharges of untreated sewer and chemical wastes from 

urban centers as well as mycobacterial and nutrient laden runoff 

from pastoral and agricultural land, shrub-lands, forests and 

municipal slums. Untreated wastewater from Mwanza City is 

discharged directly into Lake Victoria via the Mirongo River and 

Igogo Creek83, with a total discharge estimated at over two million 

litres per day 84.The Nakivubo sewage system in Jinja, Uganda, 

has been reported to discharge semi-treated effluents into the lake 
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at a rate of over 16 million litres per day, see Table 4 85. The lack 

of treatment poses major risks to public health because 70% of the 

basin population utilizes raw water in some form or another 57.  A 

study conducted by Kiwango and Wolanski estimated that 80% of 

the riverine phosphorus entering Lake Victoria comes from 

municipal and industrial sewage and the dumping of untreated 

sewage from villages and small settlements 86. There is evidence 

that the domestic biological oxygen demand (BOD) exceeds 

industrial loads in all regions54. While policies and regulations 

prohibiting the direct disposal of untreated waste into the lake 

exist, they are however not consistently enforced. The microbial 

contamination of the lake has increased the risk of waterborne 

diseases outbreaks87. Although life expectancy statistics are not 

available at the basin level, it is likely that in addition to 

dramatically reducing the standard of living of those who depend 

on the lake’s waters, water pollution also may be reducing their 

life expectancies43. 

 

Table 4 :  Number of sewered and unsewered urban populations in the Lake Victoria catchment area  

Country Total Population 

(1000 People) 

Sewered Urban population (1000) Unsewered Urban Population 

(1000) 

Number of towns 

Kenya 10,200 390 630 18 

Uganda 5,600 210 870 9 

Tanzania 5,200 27 340 4 

Rwanda 5,900 - 400 5 

Burundi 2,800 - 140 4 

Total 29,700 627 2,380 40 
Source: Scheren et al 2000 54 

 

3.3.1 Mining  

 
Exploitation of mining resources is another aspect that has led to 

pollution in the Lake Victoria basin. The region is endowed with 

a variety of minerals; metallic and non-metallic ore deposits such 

as gold, limestone, copper, iron, silver, soapstone, quartz sand, 

chromium and lead. Uncoordinated and haphazard prospecting for 

these minerals, has led to contamination as well degradation of 

both land and water 35. Recent studies indicate that high levels of 

mercury, an essential element used in artisanal gold mining 

activities is present in the lake due to recent exploration activities 

mainly in areas such as Geita and Musoma 88-90. The presence of 

mercury has been documented in large Nile perch, weighing more 

than 5-10 kilograms (kg) with concentrations usually exceeding 

200 ng/g in fish tissue91. Mining activities are not only associated 

with deforestation but with destruction of the soil surface, 

exposing open pits in the ground and covering top soil with gravel 

and sub soils.  

In some areas land has been abandoned after the mining activities 

without any attempt at rehabilitation. Several studies have 

revealed significant levels of Cr, Cu, Cd, Pb, Zn, and Hg in 

sediment and water samples from Lake Victoria 91-94, with the 

potential to adversely impact on human health.  

 

3.3.2 Use of Pesticides 

 
Pesticides directly introduced by fishermen or indirectly through 

runoff from agricultural areas are a public health concern. These 

have been detected in water and fish samples from Lake Victoria 
95-98 see Table 5. The levels detected are much lower than the 

WHO guidelines for daily intake of drinking water, however, they 

become significant considering magnification through the food 

chain 34, 99.The lake phytoplankton community has changed 

towards dominance of unpalatable and toxic cyanobacteria99. It is 

estimated that there has been a loss of up to 50% of oxygenated 

water volume in Lake Victoria since 1960s100.

 

Table 5: Comparison of pesticide residues in water from river Sio, Nzola and Lake Victoria (µg/kg) 

Pesticide R. Sio (n=9) R. Nzola (n=9) Sio Port Beach (n=9) Marenga Beach (n=9) 

𝛼-HCH 3.55-5.16 3.87-6.94 1.81-6.06 0.91-7.78 

𝛼-HCH 2.7-4.00 1.34-4.19 0.92-3.59 0.52-233 

𝛼-HCH 2.07-18.25 5.56-27.09 6.23-24.54 3.37-23.12 

P.P’-DDT 2.56-19.30 14.73-20.42 7.16-12.57 1.62-12.32 

O.P’-DDE 3.97-13.37 9.63-10.62 0-6.21 5.15-10.53 

P.P’-DDD 9.11-39.54 21.56-24.20 13.16-19.49 10.72-18.91 

𝛼-Endosulfan 16.50-25.50 11.04-49.11 5.96-22.47 0.12-13.45 

Endosulfan sulphate 11.26-15.56 10.32-25.97 2.88-13.17 6.72-13.06 

𝛼-Endosulfan 0.01-0.32 0.002-0.12 0-0.05 0-0.03 

Aldrin 6.15-57.32 9.41-27.76 11.71-12.71 11.44-20.78 

Dieldrin 22.07-65.48 30.65-51.92 16.03-57.01 11.94-69.55 

Endrin 7.07-12.76 14.07-26.86 8.64-18.13 8.00-10.99 

Heptachlor 8.25-16.59 17.24-27.99 2.49-10.00 13.76-30.83 

Heptachlor e 3.40-40.00 4.06-21.70 3.20-8.76 3.24-6.31 

Methoxychlor 2.61-8.13 7.82-37.47 2.52-14.78 3.45-4.41 
Source: Madadi 2004 
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Various researchers have found that heavy metals like copper, 

zinc, manganese, iron, cadmium, lead and chromium carried out 

in various sections of the lake generally have higher trace metal 

concentrations in sediments than water and other living organisms 
91, 101.  More so, tropical lakes are especially sensitive to pollution 

because their naturally lower levels of oxygen, resulting from high 

regional temperatures, reduce the ability of the lake to absorb 

pollution loads43.  

 

3.4 Climate Change 

 
The basin’s climate system has changed since the Holocene era 6 

and continues to vary spatially and temporally, in part due to 

human activities, and is projected to continue to change and 

influence ecosystem change52. Concerns regarding the ecological 

and social impact of potential climate change and variation have 

been raised by Hulme et al 102. Recent climatic trends for the lake 

basin have shown 10–40% decreases in precipitation since 1960 
34 and the potential for further decreases and increased air 

temperatures. Lake Victoria is sensitive to climate change as its 

water balance is dominated by rainfall and evaporation, with river 

inflow and outflow making minor contributions43. Global 

warming will lead to higher temperatures estimated to be between 

0.2 and 0.5 ºC per decade for Africa 102. The major effects of 

climate change on the basin’s water systems are as a result of 

changes in the hydrological cycle, the balance of temperature, and 

rainfall. Lake Victoria is now 0.5°C warmer than in the 1960s 47, 

103. Maximum temperatures in the region have been progressively 

increasing over the past four decades. It is also likely that extreme 

events such as El Niño are being experienced more frequently, and 

have become more intense  in the basin104. The 1997 El Niño 

which saw Lake Victoria level rise by 2.4m 105 was the strongest 

in the region and caused wide-ranging agricultural, hydrological, 

ecological, economic and health impacts106. Climate change in the 

lake basin is linked to local processes such as deforestation and 

burning of vegetation, reduced infiltration and topsoil depletion 

and soil erosion (Figure 3). It is also a driving force for a number 

of health problems including malaria epidemics 107, 108. Dramatic 

fluctuations in lake water levels have been reported during several 

time periods. As a general pattern, the lake levels were relatively 

low—but constant—between 1900 and 196127. Beginning in 1961 

with a period of unusually high rainfall, lake levels rose 

substantially, eventually rising by about two- and one-half 

meters109. Then, beginning in 2000, water levels began to fall once 

again, eventually declining by as much as two meters11, 109. Water 

levels highly sensitive to changes in rainfall patterns, and 

especially dependent on the yearly seasonal rains, including the 

long rains, which occur between March and May, and the short 

rains, which occur between October and December 27. Under 

normal circumstances, outflow is limited primarily to evaporation, 

which accounts for some 85% of the water leaving the lake11, 28. 

 

 
Figure. 1: Drivers and impacts of global climate change 

Source: Lake Victoria Basin Environmental Outlook.2006 34 

 

A few researchers have used models to show that decreasing 

precipitation and increasing air temperature are expected to cause 

decreases in plant, soil, and system carbon as well as plant 

production, all of which are instrumental in land cover dynamics33, 

110, 111. Climate change impacts on global and country level 

agricultural land use also relevant for understanding climate 

change impacts on ecosystems level changes112. 

IV. Regulatory Frameworks for Lake Victoria 

Given its location and importance, the management of Lake 

Victoria requires institutional and regulatory frameworks that will 

ensure the sustainable utilization of water resources for the benefit 

of all riparian countries. The water quality deterioration and loss 

of biodiversity in Lake Victoria, for example, is a result of 

weaknesses in current and past management strategies in the three 

East African riparian states52. Lake Victoria continues to be 

governed by international agreements that were established 

between the 1920s and 1950s under colonial rule. The agreements 

are generally geared towards ensuring that Sudan and Egypt, 

whose economies rely on irrigation schemes, get sufficient water 

throughout the year 2, 113, 114. These existing Nile agreements, 

which were expected to govern the development of Lake Victoria 

and its catchment, have failed to ensure its protection and 

sustainable development to Lake Victoria Basin states. Unless 

there is a comprehensive review of the existing Nile Basin 

agreements, Lake Victoria may become the source of water 

conflicts in the region. Negotiations are under way among the ten 

Nile Basin member states to review the Nile agreements under the 

Nile Basin Initiative 115. But how the legal and institutional 

frameworks proposed will equitably serve the interests of the 

member states, is a matter for future discussion. A lack of 

harmony in water and wastewater standards, and different 

agricultural policies among the three riparian states, further 

undermines common objectives. The three riparian states have 

weak economies that cannot support radical changes in food and 

industrial production as well as in waste management 

technologies. Thus, their end-of-pipe waste management 

approaches place significant pressures on the environment and 

will continue to affect Lake Victoria116. However, for now all the 

riparian states have established national environmental 

institutions, established by acts of parliament. Uganda and Kenya 

have cross-sectoral environmental legislation frameworks called 

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9890
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 2, February 2020              665 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9890    www.ijsrp.org 

the Uganda Environment Management Statute, 1995, and the 

National Environmental Management and Coordination Act, 

1999 (Kenya), respectively. While Uganda and Kenya have had 

framework environmental legislation since the 1990s, Tanzania 

has an Environmental Management Act enacted in 2004. 

Although the organizations empowered under these legislative 

provisions have been granted the powers to care for the 

environment, all experience difficulties in executing their powers 

because of the lack of human, technical and fiscal capacities. As 

a result, they lack monitoring and enforcement capabilities and are 

reduced to advisory institutions to their respective governments. 

 

Protocol for the sustainable development of Lake Victoria 

Basin (2003).  

 

A Protocol on Sustainable Development of Lake Victoria Basin 

was signed by the three partner states of the East African 

Community (Kenya, Uganda and Tanzania) on November 29, 

2003, and ratified in November, 2004. Article 3 of the Protocol 

outlined the fourteen areas of cooperation as they relate to 

conservation and sustainable utilization of the resources of the 

Basin. Among the areas of cooperation, was, “the sustainable 

development, management and equitable utilization of water 

resources” and “the improvement of public health with specific 

reference to sanitation”. Further, Article 33 of the Protocol 

established the Lake Victoria Basin Commission (LVBC).  The 

LVBC has a mandate to coordinate, promote and facilitate 

conservation and sustainable utilization of resources in the 

Basin. It aims to encourage appropriate stakeholder participation 

in conservation and management of resources at various levels, 

including at village, local, national and regional levels. It’s role, 

as the “body for the sustainable development and management of 

the Lake Victoria Basin”, involves a broad range of functions 

including; guidance on implementation of sector projects and 

programs, promotion of capacity building, institutional 

development, initiation as well as promotion of programs that 

target poverty eradication.  

V. Conclusion  

Managing a transboundary resource like Lake Victoria is complex 

and requires a long-term strategy that entails capacity building of 

the resource users, a partnership arrangement between them and 

their respective governments. However, in practice, many 

transboundary basins lack the required institutions to prevent and 

resolve conflicts and to coordinate resource sharing. Integrated 

water resources management (IWRM) strategies would open 

opportunities for addressing primary social and economic courses, 

including poverty alleviation and a way out of the subsistence 

farming trap and related environmental degradation in the basin. 

The water and land conservation issues are closely related to rural 

poverty and vulnerability of inhabitants of the basin. It is 

necessary for the decision-making mechanisms to take into 

consideration the differences in the communities within the 

transboundary basins. By adopting an IWRM approach that is 

geared to promoting coordinated development and management 

of resources linking land, water supply as well as demand, while 

involving all stakeholders and authorities would act as a measure 

to ease pressure on the degraded land and water basin and let it 

recover for present and future generational use. Integrated 

management should include programs/projects in domestic water 

use, water supply and sanitation for health; small and large-scale 

agriculture-ranching for food security and income generation; 

Agro-forestry for income generation, business and ecosystem 

services; tourism for wildlife conservation and earn foreign 

exchange; mining and other Agro-industries to add value to 

harvested natural resources and alternative energy sources. 

Further research/action is required on the following wider aspects: 

water-quality assessment; resource inventory, mapping and use, 

sociocultural issues (encompassing health), agriculture, and 

education, within the entire lake basin.  
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Abstract: The effectiveness of teaching the English language 

using the subject matter in a classroom where English is 

taught as a foreign language is supported by a practical way 

of teaching in order to achieve quality education. The use of 

content-based instruction approach provides an innovative 

and efficient method for teaching English language skills to 

EFL learners in opposition to the traditional learning 

environment. Introducing content-based language teaching 

in the EFL classroom would be more helpful in improving 

the learners’ language proficiency. The aim of this paper is 

to determine whether the implementation of content-based 

instruction (CBI) in teaching other courses in an English 

language graduation degree program would be more 

conducive for the students in the development of their 

linguistic skills and how the learners can get more 

advantages out of it. This study proved that applying CBI 

approach is the best practical way to promote the 

development of higher English language proficiency and 

provide Saudi learners with more opportunities for exposure 

to the English language. 

 

Index Terms- language teaching, course content, EFL learners, 

teaching approaches, Content-Based instructions 

 

I. INTRODUCTION 

 

Content-based Instruction (CBI) is taken into account to be one 

among the foremost effective teaching techniques in EFL 

classroom when implemented with positive attentiveness. 

Content-based Instruction is defined as “the teaching of language 

through exposure to content that is interesting and relevant to 

learners” (Brinton, 2003).  

Since English has been a medium of instruction in several majors 

like medicine and Engineering, and therefore the mean of 

communication in business within the education program in 

Saudi Arabia, the fundamental step is to place emphasis on 

English language teaching in all fields to satisfy the requirement 

of the labor market. The universities in Saudi Arabia aim to 

provide special opportunities within the field of learning 

language and translation in line with the higher education 

standards with the intention of preparing students’ active 

participation within the country’s economic, social and cultural 

development.  

There are many challenges faced by students during their 

learning process while learning a new language, as they are 

required to write down the exam and answer the questions in a 

language they are still learning instead of writing in their native 

language, leading to fear of failure or achieving low GPA. When 

the students are registered within the graduate program, they 

enter at a beginning level usually with low proficiency in English 

language which is the second language for Saudi students. There 

they encounter many difficulties in learning language skills, 

specifically, communication skill which becomes an obstacle to 

interact with language teachers if they happened to be non-

natives. One among the dominant reasons for this shortcoming, 

possibly lies within the school curriculum that has the English 

language course at the upper grade of the primary level, and in 

particular, the course is taught using bilingual medium of 

instruction in classroom where mainly grammar-translation 

method are adopted that distracts the students from focusing on 

the target language. Taking into consideration this pathetic 

situation, and therefore, the demand of the day, the ministry of 

Education has undertaken the responsibility for planning and 

implementing language policies in public and private schools. 

Alotaibi (2014) remarked that in all public schools, the EFL is 

taught four times per week as a mandatory subject from the sixth 

grade of elementary school. At present, Saudi Arabia is striving 

to do the best in various fields; such as education, economy, 

trade, and commerce, where language proficiency is the key 

factor. In most of the Saudi colleges, many English language 

instructors are non-native English speakers who use only English 

language as a medium of instruction. As the learners have 

become habitual to studying the subject matter in their native 

language, they expect their teachers to give instruction either 

bilingually or in their native language, Arabic. However, an 

instructor in the CBI setting needs to consider the desired balance 

between the language and the content. Though, in an EFL 

setting, a foreign language might be taught without translating or 

utilizing the learner's native language if the meaning has to be 
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conveyed directly through demonstration and action (Richards & 

Rodger, 1986). 

 

 

II. THEORETICAL ASPECTS OF THE STUDY 

 

A. The EFL Learners 

The EFL learner is the one who is learning English as a 

foreign language in a region where English is considered as a 

second or foreign language either in the learner’s home 

country or where the mother tongue is not English. In Saudi 

Arabia, English is taught as a foreign language, not an official 

language, hence, the exposure to the English language outside 

the institution is very limited, resulting in students’ entering 

into the University with the low level of language 

proficiency. It is very disappointing to find the majority of 

students unable to express themselves even at the level of 

completing graduate programs.  

 

B. The EFL Classroom  

As the CBI approach for language learning has gained much 

popularity now, there are some critical factors that assist in 

implementing this method in many educational settings. For 

instance, the learning environment, the understanding level of 

students, and the program curriculum are equally accountable for 

the attainment of the required learning. It’s always been the 

fundamental objective of a teacher to prepare an effective 

learning environment for the learners to bring about the desired 

behavioral changes in them.  For the efficient teaching-learning 

process, the teaching techniques also play an influential role in 

the achievement of quality learning.  

       There are many factors that affect the EFL learning 

environment, for example, the learners’ social background, the 

community they live in, their culture, religion, teaching and 

learning practices, and the learners’ primary language – Arabic. 

Adopting the mother tongue as the language of instruction in the 

EFL classes has a distinctly negative impact on learning a foreign 

language. The bilingual medium of instruction in teaching 

doesn’t allow the students to practice speaking English in or 

outside the classroom, insomuch as the language interaction in 

classroom is very significant in an EFL context, hence putting 

Saudi EFL learners to insufficient exposure to English language.  

Earlier, in Saudi Arabia English was regarded only as an 

academic subject since most Saudis communicate in their native 

language, Arabic, with their family, peers, friends, and teachers, 

resulting in obtaining very few opportunities for students to 

utilize the English language through day to day interaction. Some 

considerable factors, such as the economic situation of the 

learners and their parents’ education that obstruct the learning 

process, are beyond the bounds of both the teacher and the 

students. The more interaction with a language produces better 

learning.  In that event, students need to practice their language 

through more articulation of their ideas rather than merely 

memorizing the contents from the prescribed textbooks that 

‘consisted of statements of abstract grammar rules, lists of 

vocabulary, and sentences for translation’ (Richards & Rodgers, 

1986). Usually, foreign language teachers ‘rely on textbooks to 

prescribe increasingly challenging linguistic content and thus are 

usually not experts at gauging how to bring learners to higher 

levels of content and linguistic sophistication by themselves’ 

(Cammarata,2010). In the Grammar-Translation approach, the 

instruction is given in the native language(L1) of the students 

with little use of target language(L2), ending in the inability of 

students to use the language to have effective communication 

outside the classroom. On the other hand, the direct approach of 

teaching does not allow the use of students’ L1, focusing on L2 

of the learner. In content-based Instruction, the students can find 

plenty of activities to get real exposure to the L2. Regarding the 

teaching and learning practices in Saudi colleges, Liton (2012) 

supported the positive effect of a longer exposure on learning 

English as a foreign language, and recommended that English 

courses should be introduced in primary schools which may 

‘perceptibly progress the quality of English learning whitin the 

Kingdom’. 

 

C. The EFL program 

In Saudi colleges, the goal of the English program is to provide a 

good learning environment and enhance the practice of English 

language. As the program specification requires, the program 

concentrates on language skills, allocating the first two years of 

the program for teaching language skills. At the third year, other 

introductory courses of literature, Linguistics and translation are 

studied which goes to advanced level in the fourth year. 

Teaching a language through course content is considered to be 

very effective where the learners develop high level of language 

proficiency and achieve desired level of content learning as well. 

The ‘content’ can be interpreted as using the subject matter as a 

source for teaching a second language. It also promotes student-

centered approach which facilitates the process of teaching and 

learning and where students are highly motivated to be active 

participants in trying to understand the subject matter and later 

expressing the idea in their own words, which also boosts their 

confidence level. On the contrary, with the traditional method of 

giving lectures on a subject, students are found to be mere 

observant and passive listeners in the classroom. In CBI, the 

focus is on language acquisition using the content as the source 

material; therefore, the content has to be interesting and relevant 

so that its integration into language classes would better meet 

their needs (Howard, 2006).   

With respect to the achievement of desired learning outcomes by 

the program, it is inappropriate to focus more on language 

acquisition and ignoring the subject matter which is primarily 
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required by the course learning outcomes, as Krashen(1985) 

specifies that students get credit only for their language learned, 

instead of being tested on subject matter. Cammarata (2010) 

mentioned that ‘teachers are only one link in the chain of change 

and that the CBI’s call for curricular reform will succeed only if 

important school-based reforms are in place to support teachers. 

Such reforms will need to acknowledge teachers’ agency and 

rights to appropriate’.  

Richards & Rodgers (1986) asserted his points regarding the role 

of instructional materials within a method or instructional system 

that will reflect decisions concerning the primary goal of 

materials, such as, ‘presenting course content and practicing on 

it, may facilitate communication between learners, or enable 

learners to practice content without the help of the subject 

teacher’. 

Nevertheless, some course content used in the curriculum of the 

degree program in Saudi Arabia is a matter of great concern. In 

selecting the subject matter, the diversity of the sources, the 

accuracy of the information of various viewpoints, instructional 

appropriateness, and students’ interest also need to be considered 

(Howard, 2006).  

 

D. The Models of Content-Based Instruction 

The philosophy of content-based instruction (CBI) aims at 

empowering students to become independent learners and 

continue the learning process beyond the classroom (Leaver & 

Stryker, 1997). In one of his books, he discusses some of the 

commonly used models of the CBI approach implemented by the 

teachers in different educational settings, included the sheltered 

content course, the adjunct course, and the theme-based model, 

etc. 

In Sheltered classes, the teacher uses special methods 

and techniques to shelter subject matter that is to make the 

content more accessible to second language learner (Howard, 

2006); with more practicing activities to improve reading and 

writing skills in the form of a credit course linked to a sheltered 

subject matter. The language teaching course may not be 

necessary to ensure gains in second language competency 

(Burger, 1989). 

 In theme-based instruction, ‘teachers can select some 

topics that can satisfy their tastes and language proficiency. 

Apart from this, student-oriented classes call for students to be 

actively involved in every phrase, autonomously exploring 

knowledge (Chi, 2017). Another study (Brinton, 2003) affirms 

that the themes based lessons provide a lot of useful input using a 

wide range of activities that promote the successful acquisition of 

the target language. 

The third model of the CBI, adjunct courses can enhance 

students’ self-confidence with a feeling of using the new 

language to accomplish real tasks as learners are sheltered in the 

integration of content into language learning. The focus is shifted 

from traditional foreign language teaching to the learning of 

language through the study of subject matter (Styler & Leaver, 

1997). 

 

E. Implementation of the CBI Approach 

The rapid development in educational settings requires the 

inclusion of new trends in the teaching-learning process. In Saudi 

Arabia, the native language Arabic is used in most of the learning 

environments which acknowledge the grammar-Translation 

method as a prevailing approach for teaching a general subject. 

With the emergence of content-based instruction(CBI) in the 

language teaching process, ‘language proficiency is achieved by 

shifting the focus of the course from the learning of language per 

se to the learning of subject matter’(Leaver and Stryker, 1989). 

In one of her articles, Duenas (2004) describes Content-Based 

Instruction as ‘a new paradigm in language education, centered on 

fostering student competence in a second or foreign language 

while advancing in the knowledge of a subject matter.’ 

In the context of second/foreign language learning where content-

based instruction is implemented in a classroom other than the 

language skills classrooms, students are expected to learn both 

academic subjects, in addition, to achieve a higher level of 

language proficiency at the same time. Introducing the CBI in this 

context may enrich the program to provide them various 

opportunities for using the language.  

Integrating subject matter with language learning might motivate 

the students more than just teaching the textbooks merely to 

understand the content of the subjects. The teaching techniques 

and the concerned classroom activities should be designed to 

focus on teaching the language too. This might be helpful for the 

learner in accumulating a great deal of vocabulary, improving 

language discourse, besides expanding the subject knowledge. 

What makes the Content-Based instruction apart from other kinds 

of instruction is ‘the expectation that students can learn- and 

teachers can teach—both academic subject matter content and a 

new language at the same time’ (Lightbrown, 2014). He also 

expressed that Language learning through content provides 

students with a wide variety of opportunities to use language 

practically in real-life situations. The CBI as a pedagogy can help 

learners utilize the foreign language to express their thoughts in 

several situations and to comprehend the subject matter as well at 

the same time. In content-based instruction, students can acquire 

‘the content area of the subject matter with comprehensible input, 

and simultaneously increase their language skills’ (Krashen, 

1982). 

 

F. Literature as Content for the CBI 

‘By modeling language, literature teaches sustained; significant 

communication’ (Sage, 1987) which ensures a learner to convey 

and receive information practically. Using literature in the EFL 

classroom has always been very effective as literature 
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emphasizes the exploration of various themes as compared to 

other courses; students are able to learn more about how to 

express their thoughts through language in different situations. In 

the context of using of literary texts in the EFL classroom, Shang 

(2006) is found to have well quoted Langer (1997) who adds, 

"because it taps what they know and who they are, literature is a 

particularly inviting context for learning both a second/foreign 

language and literacy” consistent with Langer (1997), literature 

allows students to reflect on their lives, learning, and language. 

Literature can open "horizons of possibility, allowing students to 

question, interpret, connect, and explore" (p. 607). Since long, in 

Saudi colleges, teaching literature subjects such as novel, poetry, 

short story, and drama, revolves round the traditional method of 

analyzing literary texts for mere analytic purpose, not to intensify 

the training of English language skills, through its content. In 

many of the colleges in Saudi Arabia, language and literature are 

not integrated at all, where literature is treated as a separate part 

of the curriculum. Recently, after various studies conducted on 

the use of literature in this context, the concept of implementing 

literary texts in the language learning process is being promoted 

in secondary education and higher education as well. Though 

still, the nature of the program does not acknowledge the use of 

CBI approach in all classrooms, we steal an opportunity to imply 

the CBI method in classrooms to have a firsthand experience of 

using content for the development of learners’ proficiency in 

English language skills, and the feedback received by students 

regarding this initiative is gratifying. 

 

III. RESEARCH PROCEDURE 

 

A. Methods 

A qualitative method is adopted for this research study using 

self-administered questionnaires with both closed and open 

questions, in addition to some observational study carried out 

throughout the session of 10 months duration, with two semesters 

of five months each. Besides, some open-ended behavior-based 

interview questions are prepared for students at the beginning of 

implementing the CBI method. 

B. Sample 

The sample for this study consists of 65 female students from the 

graduate degree program in one of the Saudi female colleges. 

The participant students range from the level-5 to level-7 from 

the degree program, who already been completed their language 

skill courses. One study course from each level is selected for the 

application of this method. On the alternate weekly basis, they 

are switched with an alternate method, i.e., Traditional method of 

teaching and the CBI method (with using content for language 

learning purpose). Though the sample of this study is mainly the 

female students from one college only, the responses of 20 

language instructors from male and female colleges were taken 

for their perceptions regarding the implementation of Content-

based instruction in their classrooms.  

C. Data collection 

The data obtained from a self-administered questionnaire are 

analyzed with percentages of the responses collected from the 

students as well as from the teachers.  For the observational 

study, the researcher has been vigilant during the teaching-

learning process, in both tradition method and CBI method of 

teaching, with close observation and examining each and every 

minute detail during the lectures, like noticing students’ 

behavior, monitoring their learning activities and then examining 

the output of their learning. Besides, this research gathered data 

from various activities in and outside the classrooms, including 

the use of dictionary, writing essay, to express their opinion, and 

their active participations in discussions. Below are some 

samples of activities carried out in the CBI classroom study. 

Activity-1 

During the study, in each class, the participants were assigned 

to select 10 words to find its meaning, synonym, and antonyms. 

Their answers produced the data for the research.  

Activity-2 

Each student in the level-7 class was asked to write the 

summary of the chapter within a specified time to examine their 

language proficiency level and the textual level. Later at the end 

of the lecture, they were asked to give feedback in reaction to 

this activity. Both their language competency and their 

perception of classroom participation were evaluated.   

Activity-3  

In this activity, the participants are given some topics related 

to real-life situations to discuss in groups. Later, they are given 

2-3 minutes to express their opinion on this topic.  

 

IV. RESULT ANALYSIS 

The findings of the study are displayed in tables and figures. The 

data in table-1 is based on the open-ended behavior based 

interviews held with students being the participants in this study 

before implementing the CBI approach on the prescribed courses 

from three consecutive levels. Table-1 below shows their 

linguistic competence and their communication skill. The 

responses are interpreted with an analytic rubric.  

Table-1 

Language proficiency Communicative skill 

(fluency level) 

No. of 

Respondents 

Partici

pants 

Low  Mediu

m    

High  Low Mediu

m    

High   

L-5 72% 24% 5% 63.3% 27% 9.7% 27 

L-6 25% 65% 10% 44.2% 34.8% 21% 18 

L-7 %28 49% 24% 39% 42% 19% 20 

 

The table-2 result reveals the findings that are based on the 

responses a total of 65 students after implementing the CBI 

techniques in three courses from different levels. During the 

study, the students are being tested with a questionnaire consisted 
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of 10 questions that asked their views regarding the new student-

centered CBI approach as compared to the other traditional way of 

teaching that is student-centered. Their feedbacks provide a 

satisfactory result as it is shown in table-2. The result is shown in 

the percentage of the responses who agree on the statements that 

favor either the CBI method or the Traditional method(TM) of 

teaching in the development of their self-learning and self-

confidence.  

Table-2 

 Self-learning Self-Confidence  

Yes  No  Not sure Yes  No  Not sure 

TM 62.2% 50.3% 8.5% 62.2% 50.3% 8.5% 

CBI 62% 33% 5% 62% 33% 5% 

 

Based on activity-1, the finding reveals that the number of 

students’ participation in classroom activities is increased 

gradually by taking inspiration from their peers. In the following 

figure, the responses of the students are displayed in three 

categories after repeating the test on alternate week. 

Figure-1 

 
 

The chart below represents the faculty’s perceptions with regard 

to the implementation of the CBI approach. The comparative 

data reveals the mixed responses from both 8 of male and 12 of 

female language instructors from different colleges.  

 

Figure-2 

 

 

V. DISCUSSION 

The data collected through the qualitative method allows for a 

clear understanding of the teachers’ perception regarding the 

application of the CBI method and students’ attitude towards 

learning the language with the help of the subject matter. With 

the restricted time duration of a semester, it is very challenging 

for the subject teacher to concentrate on language acquisition 

through the text to teach students to focus on syntactical structure 

and learning the course content at the same time. 

 Considering students’ comments after explaining a part of the 

chapter from a novel during the research study, it is noticed that 

understanding an extract from a short story or a novel creates  

meaningful results which helps students to be active participants 

even with low language proficiency level learners. Exercising the 

CBI approach, enables the students become well versed with the 

use of tenses after learning from the story that is told in either 

past tense or present tense. Consequently, through teaching a 

story, students are able to improve all four language skills to 

some extent, with a constructive interaction in the classroom. On 

the contrary, using the old traditional method of teaching, it is 

marked that the students remain passive listener during the 

lecture in normal literature classroom as they honestly expressed 

their views that it’s monotonous and uninteresting.  

The responses from the open-ended questions reveal the 

productive outcomes of learning on the part of students in the 

context of the CBI approach. The positive feedback received 

from students is presented as follows: 

‘I feel confident to express myself because I have learned more 

vocabulary and how to make sentences...’  

‘earlier I used to be afraid to answer the question asked in the 

classroom because I thought I was wrong, but now I am more 

excited to learn and speak in the classroom.’  

‘The course material has become more interesting with more 

focus on language rather than on content.’ 

There is an apparent change in students’ attitudes towards 

English language learning with the use of CBI approach, similar 

to the finding of Amiri (2014) who conducted investigating 

research to discover that the Content-Based Instruction (CBI) 

group outperformed the Grammar-Translation Method (GTM) 

one.  On account of this, what is more crucial is to instill the 

learning interest in the learners, promote motivation to escalate 

their language proficiency, and above all, change their attitude 

towards classroom learning.  

 

VI. CONCLUSION 

The purpose of this study is to explore the effectiveness of 

learning after implementing a Content-based instruction 

approach in a language program through the teaching of other 
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courses other than the courses specified for learning language 

skills. Though this procedure of using content for teaching 

language skills is more efficient in the school level of education, 

it can be valuable for higher education as well.  

This paper discusses the findings of a qualitative study to see 

how the implementation of CBI could support language 

development of the students and why this approach is so 

effective. It is found that students’ lack of proficiency in 

language skill becomes an obstacle in understanding the course 

content; thence hamper them to overcome their advanced 

language deficiency. Thereupon, recommending to employ the 

CBI approach where students ‘acquire considerable amounts of  

the second language, typically doing at least as well as students 

in regular classes, and they also learn impressive amounts of 

subject matter (Krashen, 1982) can generate productive results. 

The data drawn from the questionnaires propose that the utilizing 

the CBI approach in their course would be fruitful when implied 

with proper care and with the acute consideration of several 

circumstances including the educational goals of the institution, 

the curriculum of the program, the teaching philosophy of the 

teachers and their willingness to devote their time and energy and 

finally the support from the administration (Howard, 2006).  All 

these factors are equally accountable for practicing the content-

based Instructional approach in their teaching. When 

administered systematically, the CBI can be a great way to 

enhance a learner’s motivation, self-confidence, their English 

language proficiency, and cultural literacy (Stryker & Leaver, 

1997). 

 

VII.   LIMITATIONS 

While this study is carried out in just one department and the 

data is restricted to three classrooms from a degree program 

only, it is more likely that the finding might have been different 

or give more positive result when implementing the CBI 

approach in all other courses in different institutions and tested 

the learning achievements in language acquisition context. In 

one of his studies, Cammarata (2010) ascertained that CBI is ‘so 

rarely implemented within conventional instructional contexts 

there are limited opportunities for teachers to observe its use in 

the classroom.’ This is in the context of the constraints imposed 

by the nature of the program that affects both students’ learning 

and teacher’s experiences. On this ground, it is recommended to 

expand the study in various fields as much as feasible. 
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Abstract- This study was concerned with the factors that influence 

effective teaching and learning at Agogo Presbyterian Teacher 

Training College. Because the study was limited to one college, 

all the students and the tutors formed the population which stood 

at 534 students and 35 tutors. Through the simple random 

sampling, 30 tutors and 130 students were selected to constitute 

the sample for the study. Descriptive survey research design was 

used and questionnaire was the instrument used for data collection. 

The self-administered questionnaires were pre-tested at Saint 

Louis Training College in Kumasi with a sample of 60 

respondents. The pre-testing helped a lot to confirm the reliability 

and validity of the instruments. Data collected during the pre-

testing and the main data administration stages were analyzed 

manually and electronically using the SPSS software. Descriptive 

Statistics like frequency tables and simple percentages were used 

in data presentation and that preceded the discussion of data 

collected. The findings that emerged from the study indicated that 

most of the factors that could influence teaching and learning 

positively are in place and that teaching and learning in the College 

is going on normally. In spite of this, there were few dark spots 

that had to do with the library not fully stocked, and some teaching 

and learning materials not available in the College. It was 

accordingly recommended that something should be done about 

those dark spots to ensure continuous improvement in the 

academic standards of the College. 

 

Index Terms- Colleges of Education, PTA- Parent Teacher 

Association, Fcube and TLMs 

 

I. BACKGROUND TO THE STUDY 

he realization of the objectives of any organization be it a 

factory, a school or a church to a larger extent depends on the 

human aspects of production while capital and land could be 

described as the material aspect. Economists classify the human 

aspects of production as being skilled or unskilled. The skilled 

worker is the one who has undergone some reasonable period of 

training which is usually undertaken through formal education. 

The role that education plays in any society cannot therefore be 

overemphasized. Education is believed to be a vehicle for social 

and economic transformation. It brings about social progress and 

economic development. On the social side, education modifies 

people's beliefs, customs and practices. It reduces poverty, 

diseases and ignorance, paving the way for modernity, civilization 

and good governance (Busia, 1968). 

        From the economic point of view, writers of economic and 

education indicate that, there is a high correlation between the 

investment people and nations make in education and the level of 

economic development and the standard of living which the 

people enjoy (Harbison & Myers, 1964). This is because education 

equips people with ideas, knowledge, attitude, competencies, 

skills and technical know-how to enable them to contribute to the 

economic development and the welfare of the society. Haddad, 

Carnoy, Rinaldi & Regel (1990) has also supported this 

observation. Empirical studies conducted by Harbison and Myers 

(1964) indicated that the standard of living of people can be 

measured in terms of the level of education the people have 

attained. They further stated that, nations with abundant natural 

resources but low literacy rate like African and Latin American 

countries are usually less developed than those with little or no 

natural resources but have high literacy rate like Denmark and 

Switzerland. This statement can be supported by the fact that 

people with high literacy rate can use their skills, knowledge and 

technical know-how to marshal the resources in the community to 

their advantage. 

        According to Conable (1988), it is in the recognition of the 

key role education plays in national development process that the 

World Bank and other International Monetary Agencies continue 

to support educational expansion and improvement in Sub-

Saharan African countries. Commenting on education and national 

development, Conable states that without education, development 

cannot occur, and that there exists considerable evidence now that, 

improving the educational status of the poor, women and 

indigenous people increases economic growth and reduces 

poverty. London (1996) and Rovosky (2000) supporting the 

importance of education to the socio-economic development of 

nations stated that the provision of universal basic and higher 

education to the developing countries should be given serious 

attention. This is because education has been observed to lie at the 

centre of planning and the key to personal and national 

development. Realizing the immense role of education in national 

development, nations, both developed and developing, undertake 

reforms in order to get the best or draw near to the best type of 

education which could impact positively on the socio-economic 

growth. Other researchers (Barran, 1995; Fullan, 1982), have 

observed education to be the main instrument for individual and 

economic development as well as the major social force for 

T 
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equalization of opportunity. It is no doubt therefore that the 

developing countries contract loans to reform their education in 

order to achieve the above stated goals. 

        Chumun (1995) noted that many developing countries like 

Tanzania, Kenya, Sri Lanka, Mauritius and Nigeria to mention but 

just a few, have undertaken reforms in their education especially 

in the areas of assessment and school curricula. All these reforms 

are undertaken in order to make education become relevant to their 

socio-economic needs. Ghana also being a developing country is 

no exception in educational innovations. Since 1951, Ghana had 

made a number of reforms in her education. Some of these reforms 

are the Accelerated Development Plan (ADP) launched in 1951 

and the 1961 Education Act which made education fee-free and 

compulsory at the basic level. Between 1967 and 1987, a number 

of educational committees were set up to review education in the 

country with the view to making education more relevant to the 

need and aspirations of the people. In the Colleges of Education l 

for instance, an in-in-out programme was designed and 

implemented in 2001 to replace the old system in which the 

students spend the whole 3 years on campus to receive face-to-

face tuition from tutors. Simply put, the in-in-out programme is a 

3 year programme designed by the Ministry of Education and 

Ghana Education Service as enshrined in the fCUBE policy 

document. As the name suggests, the first two years are spent on 

the college campuses while the third year is spent outside the 

college campus. 

        During the first two years in college, teacher trainees are 

taught using the conventional face-to-face methods. In the third 

year, however, teacher trainees undergo one year internship in 

schools of attachment where they practice how to teach but 

continue their studies based on distance learning methodology. It 

is worthy, however to note; the "out" component of the "in-in-out" 

programme is designed to replace the previous 12 week practical 

teaching which was found inadequate to teacher trainees to acquire 

the required skills for teaching in our schools. 

        The rationale of the programme is to produce qualified and 

effective teachers for basic schools through competency based 

training. In view of this, emphasis is on integrating content with 

methodology leading to the development of practical teaching 

skills. Therefore, during the period of the out programme which 

lasts for a whole academic year, teacher trainee will have on the 

job training through practical teaching. However, in considering 

learning and how to improve student learning, one needs to 

understand the ways in which an individual learns. It is widely 

accepted that while it is possible to identify common constituent 

element the learning process varies at an individual level. Students 

will develop a way or style of learning and refine that style in 

response to three groups of factors which are unconscious personal 

intervention by the individuals themselves and interventions by 

some other external agents. The term learning style only began to 

appear in the learning life-nature in the 1970s. One of the reasons 

put forward for the emergence of the term is that learning style has 

a practical application, particularly in education and training. 

Barcan (1995) suggested that it appeared as a replacement term for 

cognitive style and cognitive style is only part of an individual's 

learning style. The term learning style indicates an interest in the 

totality of the processes undertaken during learning. 

        It is possible to attempt to create what is viewed as an 

appropriate environment for learning through the design of a 

course structure. In practice however, this theoretical ideal may 

become subsumed beneath a learning environment which 

subsequently develops during the course of a programme, as a 

result of the composition of a particular group of students. Each 

group of students will produce a unique pattern of circumstance, 

values, learning styles, pressures and opinions that will interact in 

complex ways to generate a new and unique learning climate 

(Hammond & Collins, 1991). The role of a tutor or lecturer in this 

situation is not to overcome this climate in favour of their own 

ideal-type environment but to adapt the programme to meet the 

needs of that particular group. A vivid educational structure that is 

imposed on an individual may satisfy the course requirements but 

it may act as a development block for people whose learning 

attribute do not match that structure. The achievement of greater 

self-direction requires the development of a co-operation learning 

environment which the learner perceives as being democratic, 

flexible, challenging and most importantly non-threatening. This 

will require that the tutor or the lecturer breaks down barriers to 

learning and self-direction that may be present. This covers those 

barriers created by the student during the course which are wrong 

choice of learning approach, poor motivation, and lack of 

confidence, poor learning skills and bad learning experience. 

These negative tendencies should be done away with and replaced 

with good attitude and skills of learning. 

        It is also important that their process of breaking down 

barriers not perceived by students and lecturers as one-off activity. 

The learning environment is dynamic in nature and new barriers 

to effective learning may subsequently develop during the running 

of a programme. In the initial stages of a programme, the lecturer 

or tutor will need to ensure the existence of an appropriate control 

structure, as students undergo the transition from being other-

directed in their learning by external influences, to being self-

directed. This transition is achieved by providing a scaffold 

structure that allows students to progressively take control of their 

learning, but that also offers sufficient guidance and direction in 

the early stages to prevent individuals from becoming lost. This 

structure revolves around providing clearly communicated and 

understood aims and objectives for the students at regular 

intervals. These aims and objectives should also be accomplished 

in the beginning with evaluation exercises to ensure that 

individuals are progressing to identify at the earliest opportunity, 

current and potential problems. 

        In conclusion, it is gratifying to note that in order for learning 

to be effective in achieving desired outcomes, educators need to 

have an awareness and understanding of individuals' learning 

styles. Although, it is possible to identify the learning styles of 

individuals, it is questionable whether such an approach is valid. 

Higher education teaching should seek to move beyond the 

enhancement of performance within a narrow spectrum of 

activities and consider the development of foundation skills such 

as self-directed learning. 

 

II. STATEMENT OF THE PROBLEM 

        The ultimate aim of every educational institution is to 

improve the quality of teaching and learning in order to achieve its 

set objectives. The quality of teaching and the worth of every 

school or college to a large extent are assessed on the basis of its 

academic achievement. Unfortunately, a critical look at the Agogo 
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Presbyterian Teacher Training College (APTTC) A-3 year Post 

Secondary Certificate examination results for the past three years 

reveals downward trend in academic performance. The assertion 

is that this abysmal academic performance is basically due to lack 

of effective teaching and learning. Even though this is considered 

to be a serious problem, it appears not much have been done by 

way of scientific research to ascertain the quality of teaching and 

learning in the college and what factors influence effective 

teaching and learning. It is therefore the desire of the researcher to 

carry out this research to find out the factors which influence 

effective teaching and learning at the APTTC. This will go a long 

way to help the college and its authority to put the necessary 

logistics in place to enhance academic excellence in the college. 

 

III. PURPOSE OF THE STUDY 

        The study was aimed at finding out the existing factors that 

affect the effective teaching and learning at the Agogo 

Presbyterian Teachers Training College, Among other things, the 

study sought to find out tutor's qualification and how its 

effectiveness influences the academic performance of the students. 

The study also sought to find out how supervision in the college 

affects students' output. Other things the study focused on were 

the ways by which the college library affect students' performance; 

the extent to which teaching and learning materials affect the 

students learning ability; how discipline influence students' 

learning outcomes; and how students' entry grades affect their 

performance. 

1. To what extent does the college library affect students' 

performance? 

2. To what extent do Teaching Learning Materials affect 

students learning ability? 

3. Do curriculum and instructional materials have any 

influences on teaching and learning in the college? 

 

IV. SIGNIFICANCE OF THE STUDY 

        Among other things, the study would provide a guide to 

Principals in the recruitment of qualified and competent tutors to 

teach in their colleges. Also, the study would provide insight into 

the problems associated with academic work and how to find 

solutions to them. Furthermore, the study would serve as a guide 

to policy makers and stakeholders in education to take pragmatic 

steps to remedy some of the problems identified in the study. The 

study will also be of immense help to both staff members and 

students to improve upon all spheres of academic endeavour. 

 

V. EFFECTIVE SUPERVISION 

        The head of the institution has supervisory roles. Longman 

Dictionary of Contemporary English (2008) defines supervision 

as the "act of being in charge of a group of workers or students and 

be responsible for making sure that they do their work properly" 

(p.467). Stoner, Freeman and Gilbert (1995) on their part defined 

supervision as that phase of the school administration that deals 

primarily with the achievement of the appropriate selected 

instructional expectation of the educational service. Asiedu-

Akrofi (1978) gave the role, of the head of the college. As a 

supervisor the head is to work co-operatively with the teachers 

under him to create favourable circumstances for learning in the 

school. Kraft (1994) then asserted that "effective supervision is a 

key factor in goal achievement" (p.6). To supervise is to rigorously 

find out that parts of a system are working according to plan. It is 

to ensure that every resource: man, money, material and time are 

utilized to the benefit of the department. Again, Asiedu-Akrofi 

(1978) said that a supervisor performs the following tasks: 

i) He looks for teachers' hidden talents and encourages them 

to build on them. 

ii) He establishes good rapport between himself and his 

subordinates. 

iii) He provides leadership for the teachers. 

 

        Additionally, Neagley and Evans (1970) asserted that a 

supervisor has seven main tasks to perform and they are as 

follows: Developing for instruction, Staffing, Organizing for 

instruction, providing facilities, providing materials, Inducting 

new staff members and Arranging for in-service education. 

Mankoe (2002) on the other hand sees the supervisor as one who 

determines work procedures, issues oral and written orders and 

instructions, assign duties to workers, examine work quality, 

maintain harmony amongst workers and adjust errors and deals 

with complaints. It can be seen from the foregoing that the head of 

an organization plays a number of supervisory roles as indicated 

above. The Principal of Agogo Presbyterian Teacher Training 

College however sees to it that, the above duties which come under 

the umbrella of supervision are performed creditably for the 

achievement of the college. She does not relent in her effort in the 

execution of her duties. The teachers are intrinsically and 

extrinsically motivated by the Principal, which go a long way to 

boost the morale of the teachers to work diligently. - 

        The most important purpose of the school head is to ensure 

that, teaching and learning take place in an institution effectively. 

This begins with the Curriculum Research and Development 

Division of the Ghana Education Service (G.E.S.). The syllabuses 

of the various subjects such as English, Mathematics and 

Integrated Science are also prepared and supplied by the G.E.S. 

and Ministry of Education. The head (principal) makes sure she 

obtains copies of syllabuses from the appropriate source and 

makes them available to subject teachers for use. This leads to the 

instructional supervision of the head. He/She makes sure that the 

necessary materials like time table, notebooks, syllabuses, 

textbooks are supplied to teachers to enable them prepare their 

scheme of work, lesson notes for effective delivery of lesson. 

Scheme of work and lesson notes must be vetted by the vice 

principal, which is responsible for that duty. In the secondary 

schools, the head cannot do this alone so he/she should delegate to 

the assistant headmaster (academic) and heads of departments. To 

ensure that the teachers and heads of departments do their work 

effectively, the head periodically call for some of the books and 

vet them by him or her. 

        The head also make random vetting of exercise book to 

ensure that teachers are setting exercises and marking them. One 

thing worthy to be mentioned is that, the principal of the college 

under discussion occasionally goes around to see to teaching and 

learning session is going on in the classrooms. This affords 

him/her the opportunity to observe how her teachers conduct their 

lesson and thus be in a better position to offer suggestion when 
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necessary and advise them on best methodology to employ 

especially by the newly trained teachers. This however, helps the 

head (the principal) to learn at first hand the materials needed for 

effective teaching and learning. In performing her supervisory 

role, the Principal avoids antagonistic stand between her and the 

teachers because such situation does not promote healthy 

atmosphere for effective teaching and learning. Supervision 

should be done as a joint effort to achieve a common objective. 

The instructional supervision of the head would not be complete 

until the records of students' performance have reached their 

parents and guardians. To this end, the principal ensures that tests 

and examinations are conducted and duly marked by teachers. The 

marks are entered on the report forms and duly signed by subject 

teachers concerned. In addition to this, the reports are signed by 

form masters/mistresses, housemaster or mistress on the conduct 

of the student and finally by the principal or vice principal. It is 

important to note that the teachers take their time to prepare the 

reports of the students since they (reports) serve as means of 

communication between the school and parents so that the parents 

or the public can assess the school. 

        The head is also in charge of the financial administration in 

the school. He is assisted by the accountant and his subordinate. 

The head is however liable for any lapse and therefore ensure that 

the accountant and his subordinates do the right thing. For 

example, school fees collected are paid into the school's bank 

accounts and also ensure that the bank pay-in slips covering those 

deposits are intact and in good order. The principal, moreover, 

requests for bank statements periodically and reconciles these 

statements with the figures in the school's books. All these duties 

help the principal to run the college efficiently, more especially in 

areas of feeding of students and other purchases at the college, for 

if the students are not well fed, they will not have the energy to 

learn. 

 

VI. STUDENTS' PATRONAGE OF THE LIBRARY 

        From the Oxford Advanced Learners Dictionary (2008), 

library is a building in which collection of books, tapes, 

newspapers e  are kept for people to read, study or borrow. In other 

words, library is a place where books and other academic materials 

are stocked for effective use by students and the public. In any 

school environment, library plays important role as far as the 

academic work of the students is concerned. It is therefore 

imperative to stock a library with modern books which have 

bearing with the programmes students are reading or studying. In 

this wise, the success of students to some extent depend on the 

school or college library whether the books are obsolete or 

modern. This however calls for periodic re-stock of its library with 

the current books in order to keep the students abreast with time. 

Like any institution, Agogo Presby Training College also has a 

library where the students learn and seek for further information 

beside their classroom work. Teachers normally refer students to 

the library to search for materials on assignment, project work or 

group work. This usually inculcates into the students the habit of 

using the library judiciously to augment their classroom work. 

Therefore the principal ensures that enough books are available at 

the library to help students in their studies. Hence, books which 

are supplied by the government or non-governmental organization 

like World Vision International are not unduly kept at the store 

room. Rather, they are released to the library for their effective use 

by the students. The role library plays in schools cannot be over-

emphasized. In the light of this, many heads of schools have not 

only been toiling to get good library services in their schools and 

colleges but have also been making every effort to get their 

students to make full use of the library services. Lockheed (1991) 

stated that patronage is a regular business given to a store, hotel 

and theatre and other places. Barcan (1995) and Crowther (1995) 

supporting this statement said that patronage is a support that a 

person gives to a shop, store, restaurant and other places by 

spending money there. 

        From the two defined key words, it could be stated that, a 

library could either be patronized or not, by its customers 

including students. The important question asked is what role does 

the library play in the student's academic work? On the importance 

of library, Tarker (1979) noted that there is the need for students 

to continue to read and study to become lifelong learners. Hence, 

there is the need for the provision of an efficient and well stocked 

library. Barcan (1995) supporting this view stated that, the 

importance of libraries dates back from the earliest times when 

libraries were built in Alexandria, Athens and Rome for public 

use. Amoako (1996) noted that the scope of knowledge has 

become too vast to be covered extensively within the boundaries 

of classroom instruction. Library is therefore the means provided 

to meet and stimulate the interest, appreciation and curiosities of 

the youth. The 1987 Education Reform brought with it the opening 

of community libraries of the district centres and some selected 

towns in the country, Sekyere (2002) noted the following as some 

of the benefits of the community libraries. 

(a) Making available and accessible reading and reference 

materials for vocational and academic work of pupils and 

students. 

(b) Providing materials, for reading to serve as recreation for 

idle pupils and students. 

(c) Encouraging children to cultivate reading habit in order 

to increase their vocabulary. 

 

        Amoako (1996) stated that a school without a library is like a 

house without a roof. However, a library may be provided but the 

students may not patronize it. The low patronage of the library by 

students may be due to a number of reasons among which are: 

(1) Lack of library inputs like furniture and lighting system 

(2) The library not being spacious 

(3) Insufficient and outmoded books 

(4) Lack of culture of learning from the library. 

 

        Students could be made to patronize the library if the above 

stated problems are addressed. To this end, the college must be 

provided with attractive library building which must be well 

stocked with programme related books and other relevant reading 

materials. Some students don't have the habit of going to the 

library to read or make research on their own. Instead they use 

some of their time to gossip and do other things which are not 

beneficial. In such circumstances, guidance and counselling 

officers and school authorities need to monitor their students' use 

of the library. Again, students could be made to patronize the 

library better if the colleges prepared time tables permit the 

students to visit the library. Moreover, qualified librarians could 
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be employed who could teach students how to make efficient and 

effective use of the library. Prizes donated by PTAs and Board of 

Governors could be given to motivate others to do the same in 

order to enhance their academic work. 

        In addition to the above, students' low patronage of the library 

could be notified through the Power of Communication. Keating 

(2001) stated that, the communicator who is the head of college or 

school could highlight the importance of library to the students. 

For such a message to be persuasive, the principal could give 

sufficient information and education to the students at the time 

when they are ready for them. Allemna (1992) also pointed out 

that orientation on the use of school or college library for fresh 

students should be given when they come to the school or college. 

This occasion offers the students the opportunity to know their 

bearing in order to acquaint themselves with the college 

environment. It would also whip their motivation as far as the use 

of a library is concerned. 

        Teachers should refer students regularly to a library to do 

research on academic work. Sometimes teachers can cite specific 

books for students to read from. This strategy would work 

effectively to motivate students to patronize the college library. 

Moreover, the teachers should serve as role models for the 

students to emulate. In conclusion, all the above measures work 

together to spur the students on, to patronize the school library for 

excellent academic work. 

 

VII. TEACHING AND LEARNING MATERIALS 

        Teaching/learning materials are resources used by a teacher 

to enhance effective teaching and learning. Calhoun (1994) 

contributing to factors that influence effective teaching and 

learning stated that students usually perform better when they have 

books or study aids to help them in their learning. Sekyere (2002) 

stated that, teaching materials are the materials the teacher used to 

make students easily understand the lesson taught. Tamakloe et al 

(1996) also stated that teaching resources involve the materials the 

teacher prepares and uses to make learning easier. Similarly, the 

teaching/learning materials are those which the student prepare 

and use to make learning easier than it would have been without 

them. To this end, teaching/learning materials are materials which 

facilitate learning, understanding or acquisition of knowledge, 

concepts, principles or skills by the students. The main purpose for 

the use of any teaching/learning materials is to make teaching and 

learning more meaningful. By using teaching/learning materials, 

the teacher attempts to excite as many sense areas in children, as 

much as possible to bring them into complete involvement in the 

learning situation so that their senses will be brought to bear on 

the topic being treated. 

        A multiple approach, through learning, seeing, touching, 

smelling, and testing make for more complete understanding of 

the lesson. The reason therefore, for using teaching/learning 

materials among other things is to help students and pupils to focus 

attention on the lesson thereby captivating their interest. We 

should note that the teachers who rely solely on abstract teaching 

find that their students are frequently unable to relate effectively 

to the new learning situation in any well-founded basic experience. 

Examples of teaching and learning materials used by teachers are 

sketches and pictures, television, video tapes, cassette player just 

to mention a few. In Religious and Moral Education for instance, 

we realize that the background experience of the pupils/students 

are so varied that the new learning does not result in a clear 

concept common to all but rather emerges in as many shades of 

meaning as there are children/students. However, in teaching 

children at the basic level, it is acknowledged that, children 

already belong to one or the other of the three main religions other 

than his/her own call for the use of maybe a picture, drawing, 

sketches, artefacts and so on. These can assist immeasurably not 

only on focusing attention on the new religion but also help to 

provide sufficient grounds for pupils to carry on to further reading 

and discussion of the religious practices or teachings. 

        Farrant (1984) interestingly, stated that teachers are the only 

audiovisual aids that appear in every lesson and they are 

memorable because they are frequently associated with some 

emotional experience. Apart from the drawings, sketches and 

pictures, we have the audio-visual materials that serve as teaching 

and learning materials in lesson presentation in various subjects. 

These include television and video tapes. Much of the vital 

information needed for effective teaching which is out of reach 

because of distance and unavailability can be managed on the 

classroom through any of the above mentioned materials. For 

example, in dealing with a topic like the "Hajj" in Islam in 

Religious and Moral Education, a film or documentary captured at 

the celebration of the Haj in Mecca can be shown to students or 

pupils in order to give them a real picture of the celebration. 

Similarly, films on crusade, group meeting, synod, etc. of 

Christian churches can also be used. Blake (1981) elaborating on 

the importance of material resources, stated that, if the number of 

pupils/students in the homes increase without corresponding 

increase of resources in the schools the quality of learning in the 

school will be lowered. This could easily be applied to a nation 

like Ghana whose population is increasing especially those in 

schools and colleges. 

        Queen (2002) reported of the spectacular academic 

achievement of Kanga Primary School in Ghana which hitherto, 

took the last position in the district common examinations. The 

achievement became possible because of the interventions 

including facilities that were provided to the school by USAID. 

Inferred from this fact is that, if the necessary teaching/learning 

materials are provided to schools, performance of students could 

improve all things being equal. Nowadays, for teachers to be very 

effective, the use of modern teaching/learning materials like 

computers, radio, television and access to the internet is very 

necessary. In Ghana, only a few schools have the facilities. Again, 

an insignificant number of teachers are trained to handle those 

communication media. It is therefore worthwhile that ICT 

facilities should be provided at our schools to enhance effective 

teaching and learning. 

One importance of the use of internet is that, it makes it easy for 

students to access for information which cannot be found within 

one's environment. As the world has become a global village, the 

importance of internet cannot be overemphasized. Moreover, it 

makes it possible for students to interact easily with people abroad 

on issues relating to their academic work and other issues. All said 

and done, it is important that the authorities concern should 

endeavour to devote enough fund for the procurement of teaching 

and learning materials to enhance effective teaching/learning in 

our schools and colleges. 
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VIII. CURRICULUM MATERIALS 

        In Ghana, the G.E.S. has a division called the Curriculum 

Research and Development Division (C.R.D.D.) which deals with 

curriculum materials for academic work in our schools and 

colleges. The division's task, among others is the development and 

production of curriculum materials. For a whole division to be 

created for the production and distribution of the curriculum 

materials is an evidence of the important role these materials play 

in the academic work of students. Examples of these materials are 

textbooks, syllabuses, teacher's manual or guide for various 

subjects. Availability of curriculum materials in schools is very 

important in the sense that, they make it possible for a teacher to 

know what to teach in each term or semester and for the whole 

year. For instance, the syllabus specifies for the teacher to know 

the units to handle for a particular topic and the processes he/she 

need to go through. Similarly, the textbooks also unfold to the 

teacher and the students/pupils the subject matter to be treated. 

This however gives the opportunity to the learner or the teacher to 

read ahead and prepare adequately for the lesson (Madeus & 

Stufflebeam, 1989). 

        Curriculum has been defined in many ways and depending 

on the perspective of the individuals. Curriculum can be defined 

in terms of curriculum and produce what may be termed a 

comprehensive definition, Corwin (1981) defined curriculum as a 

logically connected set of conceptually and pedagogically 

analyzed knowledge and value claims. In the above definition, 

curriculum development is seen as a process of planning, 

execution and dissemination of new and structured set of learning 

experiences in order to bring about some changes in a learner. It is 

an activity which involves many people working for a long time 

even outside teaching, learning and school administration (Schon, 

1983). Basically, the different parts of curriculum development 

that are called into play in the relationship are the curriculum 

elements of objectives, content, method and evaluation. Another 

definition of curriculum development model can thus be stated as 

a convenient method of showing the relationship amongst the 

curriculum elements in the curriculum development process 

(Tanner & Tanner, 1980). 

        Designing a curriculum is one of the most important but the 

most complex tasks in any nation's educational system. Success in 

this undertaking predicts success in the attainment of the nation's 

overall aims and objectives. This is because all development 

hinges on the quality of its educational system which in turn is 

largely determined by the quality of curriculum at all levels of the 

educational systems (Tanner & Tanner, 1980). 

        A curriculum may be designed at the national, regional or 

school levels depending on the scope of the concept of curriculum. 

For example, the curriculum for the Junior and Senior Secondary 

Schools were prepared at the national level by the Curriculum 

Research and Development Division while that of the Teacher 

Training College level was designed by the Teacher Education 

Division of the Ghana Education Service (G.E.S.) with the 

assistance from the C. R. D D. As teachers translate the 

prescription of the curriculum document into the functioning 

curriculum through daily lesson planning, teaching and evaluation 

of learning outcomes, they are in fact, grappling with curriculum 

designing at the micro curriculum level. Tyler as cited in Madeus 

and Stufflebeam (1989) came out with the process of curriculum 

planning, when he advanced four major questions which represent 

the steps in planning the curriculum. The questions are as follows: 

1. What educational purposes should the school seek to achieve? 

2. What educational experiences should be effectively 

organized? 

3. How can these educational experiences be organized 

effectively? 

4. How can we determine whether these purposes are being 

attained?  

 

The answers to these four questions imply the following steps: 

 Those curriculum objectives should be determined. 

 That the learning experiences should be selected. 

 That the content of the curriculum should be selected. 

 That the content should be evaluated. 

 

        Most curriculum workers argue that curriculum objectives 

may be derived through studies of the society and the learner as 

well as the subject specialist. In studying the society, the purpose 

is to undertake an investigation to determine the needs and 

problems of the society which can be solved through the provision 

of relevant educational experiences. Studies are also conducted 

into the values and ideals of the society which ought to be 

transmitted to future generations. The results of such studies 

identify tentative objectives (Tyler as in Madeus & Stufflebeam, 

1989). The next source of objectives is a study of the learners for 

the purpose of determining their needs and interests which may 

constitute educational objectives. In doing so, the learners' 

physical, social, intellectual and psychological needs are explored 

and in each case, tentative objectives are identified. Then the 

learners' interests are studied to find out these areas of interest that 

may constitute learning objectives. All these possible objectives 

derived from the studies of the learners are identified. Subject 

specialists are also interviewed in order to assist the curriculum 

worker to generate possible objectives which the school would 

pursue (Nacino-Brown, Oke & Brown, (1990). 

        The next step after identifying tentative objectives through 

the three sources mentioned above is to select or screen the 

objectives using ideas of the philosophy and psychology. Thus, 

certain philosophical considerations are employed in determining 

appropriate objectives from the list of tentative ones. In so doing, 

the curriculum worker guarantees that the statement of objectives 

does not contradict the values of the school, the school's 

community and the nation. He ensures that it is the role of the 

school and not of any other agency, to ensure for the attainment of 

the objectives (Nacino-Brown, Oke & Brown, 1990). In selecting 

objectives using ideas of psychology, the curriculum worker seeks 

answers to questions pertaining to the feasibility of the objectives, 

their appropriateness for the age of learners outside the school, 

their attainability within the time limit that is psychologically 

possible, and so on. The students are supplied with the available 

textbooks and other materials which are needed for their academic 

work. However, some students also make use of pamphlets 

prepared by tutors of training colleges in various disciplines which 

go a long way to help them (Nacino-Brown, Oke & Brown, 1990). 

In conclusion, all the above factors discussed are very paramount 

in the area of education. For any academic institution to make 

significant strides, then emphasis should be given to the factors so 
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that achievement would be realized in the school. To this end, the 

factors need not to be treated in isolation if we want improvement 

in the educational sector. 

 

IX. RESEARCH DESIGN 

        The researcher adopted the descriptive survey approach. Gay 

(1987) sees descriptive survey approach as a process of collecting 

data in order to test hypothesis or to answer questions concerning 

the status of the subject of the study. Such a study reports the way 

things are. Taking the purpose of the study into consideration, the 

descriptive survey was found to be the most obvious and 

appropriate design that would lead to the drawing of meaningful 

conclusions from the study. The design was utilized to find out the 

views of the Principal, the Vice Principals, tutors and students 

about the factors which influence effective teaching and learning 

at the Agogo Presbyterian Teacher Training College in the Ashanti 

Region. 

 

Population 

        There were two categories of target population. These 

comprised students and tutors. The college has a total student 

population of 534 comprising 180 level 100 students, 238 level 

200 students and 116 level 300 students; and a total tutor 

population of 35 including the College Principal and his two Vice 

Principals. 

 

Sample and Sampling Techniques 

        The sample size for the study stood at 160, which was made 

up of 130 students and 30 tutors. Student respondents were put in 

strata of levels 100, 200 and 300. Consequently, 40 respondents 

each was selected from levels 100 and 300; whilst 50 respondents 

were taken from level 200. This was done based on the strength of 

students. Level 200 had the highest number of students hence the 

researcher decided to choose a bigger portion of the students' 

sample from there. With sampling methods that were used in 

selecting the actual sample, the simple random sampling technique 

was used in all cases. Specifically, the, lottery method was adopted 

and used. What was actually done was that in all the cases the 

names of students or tutors were written on pieces of papers and 

placed in a bowl, after which the process commenced. In each 

case, the assistance of someone was sought in the selection 

process. The names which had been placed in a bowl were mixed 

and held above the head for one to be picked and recorded. Before 

the next person picked, the papers were shuffled to ensure that 

every one had the chance of being picked and the process 

continued till the required number of respondents was picked. 

 

Research Instruments 

        Two questionnaires were the instruments used for the study. 

They were the students' and the tutors' questionnaires. Both 

questionnaires had 34 items with six sections to correspond with 

the research questions. However, the tutor questionnaire had four 

items that was used to collect biographical data on the tutor. All 

the items in the questionnaires were close-ended ones with most 

statements demanding agreement or disagreement. 

 

Pre-Testing of Instruments 

        The instruments were pre-tested at Saint Louis College of 

Education with a sample of 60 respondents. The researcher went 

to the school and introduced himself to the Principal as per his 

Student's ID Card. The method for selecting respondents in the 

main data administration was also used in this instant. Two weeks 

was used in the data collection and all respondents completed and 

returned the questionnaires. Data collected were edited and 

analyzed electronically and manually. The electronic analysis was 

done using the Statistical Package for the Social Sciences (SPSS). 

The purpose for the pre-testing of the instruments was to check for 

reliability and validity. Also, the process enabled the researcher to 

check for consistency of responses from respondents. Eventually, 

after the analysis it was realized that the instruments could give 

the required responses to questions posed. 

 

Main Administration of the Instruments 

        With a letter of introduction from the Institute of Educational 

Planning and Administration, University of Cape Coast, 

permission was sought from the principal of the Agogo 

Presbyterian College of Education to administer the 

questionnaires. The questionnaires were administered personally 

to the respondents. To ensure that none of the questionnaire got 

missing or was not filled by the respondents, the researcher 

contacted some of the colleague teachers in the college to help in 

administering tutor. All the items in the questionnaires were close-

ended ones with most statements demanding agreement or 

disagreement. 

 

Pre-Testing of Instruments 

        The instruments were pre-tested at Saint Louis Teacher 

Training College with a sample of 60 respondents. The researcher 

went to the school and introduced himself to the Principal as per 

his Student's ID Card. The method for selecting respondents in the 

main data administration was also used in this instant. Two weeks 

was used in the data collection and all respondents completed and 

returned the questionnaires. Data collected were edited and 

analyzed electronically and manually. The electronic analysis was 

done using the Statistical Package for the Social Sciences (SPSS). 

The purpose for the pre-testing of the instruments was to check for 

reliability and validity. Also, the process enabled the researcher to 

check for consistency of responses from respondents. Eventually, 

after the analysis it was realized that the instruments could give 

the required responses to questions posed. 

 

Main Administration of the Instruments 

        With a letter of introduction from the Institute of Educational 

Planning and Administration, University of Cape Coast, 

permission was sought from the principal of the Agogo 

Presbyterian Teacher Training College to administer the 

questionnaires. The questionnaires were administered personally 

to the respondents. To ensure that none of the questionnaire got 

missing or was not filled by the respondents, the researcher 

contacted some of the colleague teachers in the college to help in 

administering them. As a tutor of the college, the researcher did 

not envisage there would be any problem in the administration of 

the questionnaires. Before the questionnaires were given out the 

researcher met the teacher and student respondents separately to 

indicate his rational for the data collection and the need to be 

objective in the responses. In view of the rapport that the 
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researcher developed, most of the respondents did not delay in 

responding and returning the questionnaire to the 'pigeon hole' of 

the researcher. In fact some teacher respondents completed and 

returned the questionnaire the same day and the others spent not 

more than four days for that exercise. In the same way, a couple 

student respondents completed theirs the same day and others later 

on. Really, the respondents were very co-operative in the whole 

exercise and in view of that, the researcher did not face much 

difficulty in administering of the questionnaires. In the end, all the 

questionnaires were retrieved given a 100% return rate. 

 

Data Analysis procedure 

        Data collected with the two questionnaires were first 

analyzed manually. This was done because all the responses came 

from close-ended items and that needed just grouping and coding. 

The coding, took the form of given numerical values to each 

response, this facilitated the electronic analysis. With the 

electronic analysis, the Statistical Package for the Social Science 

version 12.0 was used. This analytical software has two steps to 

complete before tables and other descriptive statistics can be 

derived. Consequently, the coded data was keyed into the variable 

view and then the data view to complete the process. In the, a leaf 

was taken from the assertion of Ary, Jacobs and Razavieh (1985) 

that "descriptive surveys do not typically require the use of 

complex statistical analysis" (p.67). In this manner, simple 

frequencies and percentages were used in the presentation of the 

information that was derived from the data analysis. 

 

Biographical Information of Respondents 

        The study revealed that out of a total of thirty teachers who 

took part in the study, 23 (76.7%) of them were males as against 3 

(23.3%) who were females. The results show that generally there 

are more male teachers in the college even though the college is a 

female institution and such situations normally bring about 

supervision problems. In addition to this, the study revealed that 

out of the thirty teachers who took part in the study, 18 (60%) of 

them were between the ages of 21-30 years, which means the 

majority of them still have at least 30 years of active service in the 

teaching profession and this calls for measures in helping them to 

improve themselves. The quality of education relies mostly on the 

quality of the teaching staff. Of the thirty teachers who 

participated in the study it was clear that 22 (73.3%) of them hold 

a bachelor’s degree which is the minimum qualification for 

teaching in the training colleges in Ghana. In addition to this, 8 

(26.7%) of the teachers have a postgraduate qualification which 

can be considered as great asset to the college since it is generally 

believed that all other things being equal the higher the 

qualifications of teachers the more resourceful they are and this 

can go a long way to improve on the quality of teaching and 

learning. 

        The last thing to be dealt with under the biographical 

information of teacher respondents was the length of time each of 

them have spent teaching in the school. Majority, 24 (80%), of 

respondents indicated they have been teaching in the school 

between I — 10 years; whilst the remaining 6 (20%) have taught 

for more than 10 years. The six who have taught for more than ten 

years have deeper knowledge in the school and their contribution 

to the study is highly appreciated. In addition to the teacher 

respondents, a total of 130 students who are females responded to 

the questionnaires. 

 

Main Data Presentation 

        The results in this section are presented according to the 

research questions that were used to guide the study. All items that 

answered a particular research question were analyzed together 

and that the results are presented as such. In order words, the views 

of teachers and students are consolidated. 

The Role of the School Library in the Teaching and Learning 

Process 

        Research Question Four dealt with the role the College's 

Library plays in the teaching and learning processes and the effects 

this role has on the academic achievement of students in particular. 

Table 4 presents the responses given by respondents. 

        To start with, Table 4 shows that the majority (93.1 %) of 

respondents agreed to the suggestion that the College has a modern 

library. In spite of the fact that a respectable majority has agreed 

to the modern nature of the library, the minority view cannot be 

discarded outright in that the library may lack certain basic 

amenities like internet facilities or certain journals may not be 

available to warrant the, title modern. However, this researcher 

wants to believe that the library has the basic facilities that qualify 

it as modern library for a College of Education of the calibre of 

Agogo Presbyterian Teacher Training College. 

 

 

Table 1 

Respondents Responses on the Role Library Plays in the Teaching and Learning Process of the College 

 

Statements SA A D SD 

The College has a modern library 83(51.8) 66(41.3) 4(2.5) 7(4.4) 

The library is well stocked with the 

relevant textbooks 

27(16.9) 67(41.9) 39(24.3) 27(16.9) 

Students patronize the library 

frequently 

74(46.3) 67(41.9) 19(l 1.8) - 
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Tutors regularly refer students to the 

library to make reference 

80(50) 53(33.1) 16(10.0) 11(6.9) 

Students are permitted to borrow 

books from the library 

76(47.5) 64(40.0) 20(12.5)  

Key: SA – Strongly Agree A – Agree D – Disagree SD – Strongly Disagree 

Source: Field Study, 2020 

 

        In order to double check on the modern nature of the library, 

respondents were asked to express their views on whether the 

library was well stocked with relevant textbooks and the responses 

did not exactly confirm the earlier. In this instant, Table 1 shows 

that 58.8% of respondents agreed that the library was well stocked 

with relevant textbooks and 41.2% disagreed. May be the 

buildings are fresh and has internet facilities which can afford 

students the opportunity to access information on line, hence the 

modern classification. Talking about the use of the library, Table 

4 indicates that 83.1% agreed that tutors regularly refer students to 

the library to make reference to complete an assignment given. It 

is normal for teachers in the tertiary institution to refer students to 

the library to make research as independent learning. Allemna 

(1992) in emphasizing this point clearer urged teachers to 

regularly refer students to the library to do research on academic 

work and by so doing they can cite specific books or journals for 

that purpose. 

        Closely related to asking students to visit the library for 

referencing purpose is the borrowing of books from there. Table 4 

shows that a sizeable majority (87.5%) of respondents agreed that 

students are permitted to borrow books from the library. It is a 

normal practice that books can be borrowed from the library and 

sent home (to the hall) to read during leisure times. In spite of this 

provision, 12.5% of respondents disagreed that students are 

allowed to borrow books. May be this is so because not all books 

in the library are allowed to go out rather they are there for general 

referencing and that should not be construed that students are not 

allowed to borrow books. The role libraries play in any 

educational process is enormous and that cannot be dealt with in 

such a limited scope of time. However the items dealt with point 

to normal situation in so far as library of the College is concerned. 

 

The Usage of Teaching and Learning Materials 

        Research Question two of the study was concerned with 

using Teaching and Learning Materials (TLMs) in the training of 

teachers in a College of Education. Three issues were picked for 

consideration and the results are presented in Table 5. It is a truism 

that the nature and quality of teaching and learning materials 

available to teachers and students do have immense impact on the 

teaching and learning processes, which in turn have significant 

effect on academic performance of the learners. Though, it is 

believed that the quality of the teaching staff has immense impact 

on the quality of the teaching and learning process which takes 

place in the school but the availability of teaching and learning 

materials also plays an important role in the teaching learning 

processes. 

 

Table 2. Respondents Responses on the Usage of Teaching and Learning Materials in the College 

 

Statements SA A D SD 

Tutors make use of maps and charts during 

lessons 

23(14.4) 57(.35.6) 63(39.4) 17(10.6) 

Tutors use drawings, sketches and pictures 

during lessons 

68(42.5) 70(43.7) 14(8.8) 8(5.0) 

Tutors use audio-visuals materials during 

lessons 

- - 91(56.9) 69(43.1) 

Key: SA — Strongly Agree A — Agree D — Disagree SD — Strongly Disagree 

Sources: Field Study, 2020 

 

        Firstly, Table 2 shows a deadlock situation where 50% of 

respondents each agreed or disagreed with the proposition that 

tutors make use of maps and charts during lessons. Maps and 

charts are part of the TLMs and if some teachers do not use maps 

or charts, it could be that the subjects they teach do not require the 

use of such TLMs. On the other hand if it is useful then their non-

usage particularly in a College of Education is unacceptable 

because teachers are being trained to use certain things for which 

they should see the relevance from the source. In contrast to the 

issue above, Table 5 indicates that 86.2% agreed that tutors use 

drawings, sketches and pictures during lessons. This is appropriate 

in so far as teaching and learning is concerned. Looking at the 

importance of the TLMs, one cannot imagine tutors in a training 

college not using any. Tamakloe, Amedahe and Atta (1996) 

pointed out that TLMs help to facilitate learning, understanding or 

the acquisition of knowledge, concepts, principles or skills by 

students. Furthermore, the use of a set of TLMs enhances the 

teaching learning process. 

        Lastly, Table 5 shows that all respondents disagreed that 

tutors use audio-visual materials during lessons. On the surface 

this may seem serious if all respondents (including tutors) claim 

that audio-visual materials are not used as part of the TLMs in the 

college. Audio-visual materials are made up of television sets and 
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video tapes. May be the school does not have the means to procure 

them and in their place sketches and drawing are used.  

        The Influence of Curriculum and Instructional Materials on 

Students’ Performance. Research Question three sought to find out 

the influence curriculum and instructional materials have on 

teaching and learning in the school. Table 6 presents the responses 

as given by respondents. From Table 6 it can be seen that 85% of 

respondents agreed that the College has the approved syllabus for 

every course that is run in the school. In fact, it has been 

emphasised several times that a teacher training college should 

exhibit all that the teaching profession is supposed to have. In 

effect if it so happens that a college like the one under study does 

not have syllabus for courses it runs, then it will not qualify to be 

a teacher training college as such. Notwithstanding the fact that 

majority (85%) of respondents agreed with the statement being 

considered, few (15%) disagreed that the school has syllabi for all 

courses. It may be that these respondents have not seen the syllabi 

or they have not been shown to them and they the respondents are 

making objective assessment of the situation. 

 

 

Table 3 

Respondents' Responses on Curriculum and Instructional Materials 

 

Statements SA A D SD 

The college has the approved syllabus for 

every course on offer 

52(32.5) 84(52.5) 4(2.5) 20(12.5) 

There are the relevant textbooks and 

pamphlets on the courses taught. 

74(46.2) 52(32.5) 24(15.0) 10(6.3) 

There are teachers’ manuals for the various 

subjects 

48(30.0) 96(60.0) 16(10.0) - 

Constant changes in the curriculum do affect 

teaching and learning 

88(55.0) 36(22.5) 20(12.5) 16(10.0) 

The IN-IN-OUT programme does not affect 

effective teaching and learning 

37(23.1) 81(50.6) 27(16.9) 15(9.4) 

Key: SA – Strongly Agree A – Agree D – Disagree SD – Strongly Disagree 

Source: Field Study, 2020 

 

        Further on, Table 3 shows that about 79% of respondents 

indicated that the relevant textbooks and pamphlets on the courses 

taught in the school are available for use by teachers and students. 

Examples of the curriculum materials that can be used in the 

school are textbooks, syllabuses and teachers' manual for all 

courses (subjects) (Corwin, 1981). It is always expected that some 

respondents will not be pleased with a situation or two and so over 

21% of respondents who disagreed with the statement are also 

being objective relative to the textbooks and pamphlets as 

proposed. In close relation to textbooks and pamphlets is the issue 

of teacher manuals. The table clearly shows that an appreciable 

(90%) majority of respondents indicated their agreement with the 

fact that there are teachers' manuals for the various subjects 

offered in the college. Teacher manuals give additional 

information to the teacher to be able to deliver better and offer 

more instructive information to students, in their absence teaching 

and learning becomes ineffective. 

        Also, Table 6 reveals that 77.5% of respondents indicated 

that constant changes in the curriculum do affect teaching and 

learning in the school. If the curriculum which guides teaching and 

learning are changed or reviewed within shortest periods of time, 

it disrupts teaching and learning arrangement of schools and 

teachers. Changes in curriculum come in its wake with a lot of 

challenges like teachers going for in-service training to be abreast 

with the new things being introduced; development of new 

textbooks among other things – indeed these have some inbuilt 

adjustment problems and the majority are not far from right. 

Lastly, Table 3 indicates that the IN-IN-OUT-Programme largely 

does not affect teaching and learning in the college. Actually, 

73.6% of respondents attested to this by showing their agreement 

with the statement put forward by the researcher. On the other side 

of the coin, 26.4% of respondents disagreed with the suggestion 

that IN-IN-OUT Programme of the current teacher education does 

not affect teaching and learning in the school. This IN-IN-OUT 

Programme is somehow linked with the earlier issue of constant 

changes in the curriculum which majority said was a problem. The 

concern of the minority is legitimate in light of what came up 

earlier which of respondents disagreed with. In spite the concern 

shown, curriculum developers or curriculum designers would not 

have changed the existing one if there was no need for that. The 

IN-IN-OUT Programme of the initial teacher education was 

introduced based on research and practice over the years and the 

need arose for the change, hence the majority view is valid. 

 

X. SUMMARY OF FINDINGS 

        The findings of the study are presented according to the order 

of the research questions and how they were presented and 

discussed. The findings are enumerated as such. 

1) The study revealed that human resources responsible for 

translation of educational curriculum into reality are the 

teachers who are very important in nation building. Their 

ability to deliver depends on their academic and 

professional skills. All the issues measured in respect of 

the teacher effectiveness attracted more than 60% 

positive rating with the exception of teacher use of 

teaching and learning materials which scored a negative 

response of 66.3%. 

2) On supervision, the study revealed that the principal and 

her two vice principals mostly supervised instructional 

work. The teachers also helped to ensure that the students 

go on with their academic work diligently. 
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3) Issues on discipline in the school are appreciable because 

the code of ethics and discipline that the College has is 

religiously applied and everybody respects that. 

4) The study revealed that facilities in the library are 

adequate to facilitate smooth teaching and learning with 

few challenges in respect to the currently written 

textbooks and journals. 

5) On the issues of teaching and learning materials the 

picture was not perfect. Respondents revealed that tutors 

did not use audio-visual materials but somehow used 

maps and charts. However, majority agreed that teachers 

use pictures, drawings and sketches in teaching and 

learning. 

6) Finally, the study found that the issues on curriculum and 

instructional materials in the College were in order with 

some room for improvement because in all the instances, 

an average of 15% disagreed with the majority view and 

this cannot be discounted. 

 

XI. CONCLUSIONS 

        On the basis of the findings of the study, the following 

conclusions are drawn. First and foremost, it could be concluded 

that if the qualification of the teachers at the college is good, it 

would go a long way to affect the efficiency of the teachers to 

perform up to expectation. In respect of that, it would enable the 

students to do well in their academic work. 

        It was acknowledged that supervision is an effective tool 

which could put both teachers and students on their toes to abide 

by rules and regulations which influence academic excellence. It 

was therefore deduced from the study that the supervision in the 

college by the authority and the teachers had positive impact on 

the students' performance. 

        Again, it was revealed by the students that the library 

impacted positively on the academic performance of students. 

Library is seen as the "power house" where books of various 

disciplines are kept for students' use. Therefore, students' 

patronage of the college's library went a long way to impact on 

teaching and learning. 

        The teaching and learning materials are other factors which 

the study revealed that it influenced the effectiveness of teaching 

and learning at the college. As the teachers usually used the said 

materials in their lesson delivery, they were able to teach 

effectively and efficiently to the understanding of the students. 

 

XII. RECOMMENDATIONS 

        From the findings of the study and the conclusions drawn 

from it, the following recommendations are made. 

i. It has been found that most (73.3%) of the teachers had 

first degree and a few about 27% has post-graduate 

qualifications, this situation may seem to be normal but 

with a College of Education, it is not the best, hence it is 

recommended that those with first degrees should make 

efforts to upgrade themselves as such. The other factors 

considered under teacher effectiveness scored far above 

average it should be maintained and improved upon to 

sustain the standards put in place so far. 

ii. It was found that supervision in the College was at its best 

but there is always room for improvement because it is 

not everything that factored into the discussion on 

supervision that scored 100%, therefore, efforts must be 

made to improve on them, 

iii. On discipline, it is recommended the status quo should be 

maintained and improved, to enhance exemplary 

academic performance at all times. 

iv. In respect of the library and the facilities that are needed 

to make it play the supportive role it is playing, efforts 

should be made by the college authorities to order more 

up-to-date journals on educational practice to make 

teacher training in the college one of the best in Ghana. 

v.  With TLMs, the College should ensure that the non-

existing ones like audio-visual materials are provided to 

make teaching and learning more enhanced than the 

present situation. 

vi. Finally, all rough edges that have to do with curriculum 

and instructional materials must be straightened. 

 

XIII. SUGGESTIONS FOR FURTHER RESEARCH 

        Emerging from the discussion so far, the following are 

suggested for further studies on the topic: 

1. The scope of the study set by the researcher did not allow 

him to use the entire student population for the research. 

However, further research work on the study can use the 

whole students' population for the work. 

2. Other factors which the researcher did not investigate but 

could be of importance like feeding should be taken into 

consideration by a future researcher who would decide to 

carry out similar research work. 

3. Again, a future researcher could also consider the 

frequent changes of the syllabus of the teacher training 

colleges and its influence on the teaching and learning on 

students. 
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Abstract- The purpose for the integration of ICT in education in 

Ghana is to enhance teaching and learning, and educational 

services delivery. In line with this, the government of Ghana 

envisaged integration of ICTs necessary for the education sector 

into its administrative and service delivery activities and work 

towards an electronically SMART ministry that is Simple, Moral, 

Accountable, Responsive and Transparent. This study 

investigated the effect of public sector led ICT initiatives on 

human resource capacity building using South Dayi District of 

Ghana Education Service as a case study. The world globalization 

makes it imperative for the integration of ICTs for policy 

formation and implementation agencies like District Directorate 

of Education for effective monitoring and supervision towards 

better growth and development. The investigation is based on the 

administration of questionnaire among fifty-eight (58) members 

of staff of the South Dayi District of the Ghana Education Service 

over a two month period based on purposive sampling. The results 

of the study revealed that public sector led ICT initiatives were not 

purposive to the direct needs of the human resource capacity 

building of the staff. They were not really directed to the district 

directorates; instead, they were school based initiatives. 

Alternatively, the integration process had brought to the fore the 

awareness of the importance of the ICTs which led to personal 

upgrading of some members of staff of the Directorate. One major 

set-back of the integration process was lack of basic training of 

members of staff. The study therefore strongly recommends that 

increasing access of ICTs is utterly paramount coupled with basic 

training in ICTs as a pre-requisite for staff recruitment.  

 

Index Terms- ICT, ICTEP, SWAP, MDGs, and EFA 

 

I. BACKGROUND TO THE STUDY 

he application of Information and Communication 

Technology (ICT) in sectors of human endeavour for that 

matter education is seemed as paradigm shift from the normal 

traditional concepts of operations towards a more refined and 

transformational processes with significant enthusiasm. Social, 

political, religious, economic, and technological changes of the 

past decades make education and training for all and sundry more 

crucial than ever. However, educational systems, to different 

degrees worldwide, are struggling to afford educational 

opportunities for all, to provide their human resource with the 

necessary knowledge and skills for capacity building in evolving 

economies and sophisticated living environments, and to prepare 

citizens for lifelong learning. In order to meet these challenges, 

countries have to focus concurrently on access enabling 

environments, improving internal efficiency, promoting the 

quality of teaching and learning, and improving system 

management. 

          The digital divide poses several challenges for our 

countries, since Governments are being forced to choose between 

many competing objectives while planning development 

strategies and repeatedly need to find a balance between the 

demand for development funds and the availability of only limited 

resources. Bridging the digital divide requires adequate and 

sustainable investments in ICT infrastructure and services, 

capacity building, and transfer of technology over the years to 

come. The third world or developing nations like Ghana also 

perceives integration of ICT in education as an engine to 

promoting socioeconomic, political, and sustainable development. 

This perception underpins many tremendous attempts to improve 

upon the educational sector to meet the demand and human 

resource requirement of the country. In Ghana this has seen 

enactments of several initiatives like: 

i. The Education Act of 1961 

ii. The Dzobo Report of 1973 (Recommended the JSS 

Concept) 

iii. The New Structure and Content of Education 1974 

iv. The Education Commission Report on Basic and 

Secondary Education1987/ 88. 

v. The Education Reform Programme 1987/88 

vi. The University Renationalization Committee Report 

1988                                         

vii. The Free Compulsory Universal Basic Education 

Programme, 1996. (1992 Constitution) 

viii. The FCUBE Policy Document and Programme of 

Operations, 1996 

ix. The Ghana Education Trust Fund - GET Fund Act 2000. 

(Act 581) and now 

x. The New Educational Reform (takes off September, 

2007) 

T 
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All over the world, educators, policy makers, policy implementers 

and researchers have collectively agreed on the potential of ICT to 

have a significant and positive effect on education. The 

Government of Ghana never relents on her heels in recognizing 

the benefits of embracing ICT and incorporating it in the latest 

educational reforms which took effect from the 2007/2008 

academic year. This has been done in view of providing a tool for 

enhancing the efficiency and effectiveness of the teaching and 

learning process and also, equipping the nation's human resource 

capacity base with the requisite ICT skills and knowledge to meet 

the challenges of the ever changing world that await them outside 

the classroom. Education policymakers in Ghana have applauded 

the introduction of Information and Communication Technology 

(ICT) in sectors of education as a step towards knowledge 

production and communication, and information sharing among 

students and teachers in the school system.  

          However a number of issues need to be addressed when 

considering the overall impact of the use of ICT in education. 

These issues border on effectiveness, cost, equity, and more 

importantly the sustainability of deploying ICT in the educational 

system. The concern with “mainstreaming” arises in part from the 

widespread perception that ICT-for-development programmes 

was often set apart from, and not well-coordinated with, core 

sectorial activities of donors in education, health, private sector 

development, etc. At the same time, many sectorial projects had 

ICT components embedded in them, but often without benefit of 

lessons from broader experience with ICTs and the challenges of 

adapting them to specific environments and conditions. The 

challenge, then, is both to link ICTs to core development goals and 

projects and to ensure that the full range of those involved in 

development programmes and implementation understand where 

and how ICTs can be useful tools, and where they are not and their 

effective involvement in the implementation agenda. 

          Even though private sector, mainly in the form of Non-

Governmental Organizations, has been playing a role by carrying 

out ICT initiatives in the Ghanaian educational system, the 

Government of Ghana is said to be the key player to a number of 

ICT initiatives supports in the country. The public sector led 

initiatives are most often in the form of policy making and 

implementation for which District Directorate of Education are 

responsible for educational institutions at the local levels.  

          'Indeed, relatively little is actually known about the 

effectiveness of investments in ICTs in education in promoting 

educational reform in general, and Education for All (EFA) goals 

in particular. Despite the billions of dollars of investments in ICTs 

in education in OECD countries, hundreds of ICT in education 

pilot projects in developing countries, and untold articles and 

presentations extolling the potential of ICTs, little hard evidence 

and consensus exist on the proper, cost-effective utilization of 

ICTs to meet a wide variety of some of the most pressing 

educational challenges facing the developing world.'  

          The above statement attributed to Mike Trucano of the 

World Bank, which is part of the Preface to the pre-circulation 

draft of the Infodev document titled 'Monitoring and Evaluation of 

ICT in Education Projects; A Handbook for Developing Countries 

(November 2005), very much reflects the situation we find in 

Ghana. How much do we know of public sector led ICT initiatives 

in our District Directorate of education in general to help us cost-

effectively implement ICT in the institutions under their 

jurisdiction? In encouraging the public sector to continue playing 

a role with regards to ICT in the educational policy 

implementation stages, we still have to ask questions of the effect 

of the role  they play, and they continue to play with regards to 

ICT in the Ghanaian educational system as a whole in dispatch of 

their duties as implementers,  and find the right answers so that we 

learn from similar past initiatives' experiences in particular, 

improve service delivery, plan and allocate resources, and 

demonstrate  results. 

 

II. STATEMENT OF THE PROBLEM 

          The benefits that ICT bring are unhidden fact. It is a key to 

achieving the tenets of education for all, especially universal basic 

education by the year 2015 and could help unlock the door to 

education. (Annan, 2005). The fact that the government cannot do 

it alone due to the huge costs in deploying ICTs in the educational 

system is also a known fact. For instance it is going to cost the 

Ghanaian government over forty thousand Ghana cedis to provide 

very basic ICT facilities for a single institution like District 

Directorate of education. The G.E.S, through ICTEP, has been a 

cardinal point showing the direction of ICT in education. In a 

study of some preliminaries studies done by the Information and 

Communication in Education Programmes (ICTEP) unit of the 

Ministry of Education Science and Sports (MOESS) in 2005 

reveals that the unit has been receives supports from private sector 

led ICT initiatives since the 1990s (Matrix For GESCI Initiatives 

5-Nov—05). The Coordinator of the unit, Rev E. K. Dadebo, 

emphasized this point when he claims that a lot of such help even 

go unnoticed. 

          However, there have been concerns as to the true nature, 

quality, the mode of operations and even the true reasons for these 

initiatives. Rev E. K Dadebo in a discussion with the researcher 

laments that a lot of these initiatives in Senior High Schools by the 

private sector leaves much to be desired. These same sentiments 

are captured by the ICT4E policy when it indicates that a lot of 

these initiatives have been lopsided, poorly managed and served 

the interest of a few. The issue, it seems however has always been 

having adequate information to enable planners prevent such 

occurrences.  

 

III. PURPOSE OF STUDY 

          The purpose of this study is to take a closer look at, not only 

the role the public sector has played with regards to ICT initiatives 

in District Directorate of education human resource capacity 

development, but also most importantly the effects of the 

initiatives, their nature and quality as well as how these have been 

determined. 

 

IV. RESEARCH QUESTIONS 

          The following research questions have been formulated to 

guide the researcher in this study to evaluate the effect of the 

public sector led ICT initiatives in human resource capacity 

building of District Directorate of education. 

i. What has been the extent of coverage? 

ii. What resources have been committed to these initiatives? 
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iii. What has been the impact of these initiatives on 

education as a whole (school management, teaching, 

learning and infrastructure)? 

iv. What have been the plans put in place by the public sector 

for the sustainability of private sector led initiatives once 

they pull out? 

 

V. SIGNIFICANCE OF THE STUDY 

          With Ghana realizing the role of ICT as an accelerator of 

growth as captured in the ICT4E policy and the subsequent 

deployment of ICT in schools, there will be the ever increasing 

need for the public sector to get more and more involved with ICT 

in our educational system since it is clear that the private sector 

pull out at any time in the mist of implementation bottle-necks. 

However such initiatives need to be understood and guided with 

proper Monitoring and Evaluation mechanisms put in place to 

ensure that they help the educational sector in particular, and the 

nation at large, reap the numerous benefits associated integrating 

ICT practices in education. 

This study hopefully among other things will: 

i. Provide useful lessons on the nature of future public ICT 

initiatives  

ii. Provide useful lessons on how to sustain such initiatives 

iii. Provide useful lessons necessary for developing human 

resource capacity building initiatives for effective 

educational Monitoring and Evaluation in DDEs 

iv. Provide opportunities to avoid a repetition of mistakes 

committed in past initiatives and to replicate good 

practices 

v. Provide some  base knowledge for further research in this 

area 

 

VI. THEORETICAL FRAMEWORK 

          This research study primarily was based on the Information 

Integration theory and Constructivist’s theory. Information 

integration theory offers several options for those who want to 

create (or encourage) attitude change. It is of the view that an 

attitude can be made up of favourable and unfavourable 

information and that each piece of information has both weight 

and value. In addition, a person’s attitude is only primarily shaped 

by the information that is salient, or that they remember. This 

means that if they knew a piece of information but forgot it, we 

may be able to persuade them by reminding them this idea. 

Ordinarily, we would not have to convince them that we are right 

about this piece of information, because it is something they once 

accepted. It can often be easier to remind them of an idea than to 

persuade them to accept a new idea. Of course, you have to remind 

them of something that supports the new attitude you want them 

to accept.  

          In view with the above factors, Information Integration 

theory declares that there are six basic options for changing a 

person’s attitude: 

i. Increase the favourability (value) of a piece of existing 

information that supports the desired attitude. 

ii. Increase the weight of a piece of existing information that 

supports the desired attitude. 

iii. Decrease the favourability (value) of a piece of existing 

information that opposes the desired attitude 

iv. Decrease the weight of a piece of existing information 

that opposes the desired attitude 

v. Offer a new piece of favourable information 

vi. Remind the audience about a forgotten piece of 

favourable information. 

          By implication, when one learns new information, he or she 

usually does not abandon the existing attitudes or ignore those new 

ideas. Rather, he or she integrates, mixes, or combines the new 

information in with the existing attitudes to come up with a new 

attitude. Our new attitude is not exactly the same as either our 

existing attitudes or the new information, but it is influenced to 

some extent by each. Furthermore, Information Integration 

theory’s idea that information has two aspects, evaluation and 

weight, makes sense. This idea is similar to, although not exactly 

the same as, the thought that attitude is made up of beliefs (weight) 

and values (evaluation). Third, it is reasonable to say that the 

higher the weight and value of a piece of information, the more 

influence that idea has on our attitudes (Anderson 1971). Thus, the 

implication of any change related to technologically driven 

improvement will depend on the weight and value and individual 

puts on the information or, the implementation. 

 

Technology as a Cognitive Tool 

          The use of computer technology to support learning has 

been difficult to document and quantify (Clark, 1994; Russell, 

1999), leaving the role of computers in the classroom precarious. 

In the past decade, a sudden resurgence of interest was markedly 

observed in the classroom use of technological innovations, along 

with the increased use of the Internet and other digital technologies 

(Reiser, 2002). The field of Instructional Design and Technology, 

too, saw the evolution and emergence of alternative approaches, 

such as cognitive and constructivist theories, that deviated sharply 

from traditional practices, such as behavioral models. New 

emphases, like electronic performance support systems, web-

based instruction, and knowledge management systems widened 

its horizon across business and industry, the military, health care 

and education, worldwide (Reiser, 2002). Initiatives, such as 

situated learning theory and constructivism presented fresh 

approaches to bring about reforms in the domains of public 

education and higher education (Anderson, Reder & Simon, 1996; 

Brown, Collins & Duguid, 1989; Jonassen, 1999; Reiser, 2002). 

To comprehend the prospect of technology implementation in 

enhancing the teaching-learning process, the impact of 

constructivism on classroom practices has been studied by many 

researchers (e.g., Black & McClintock, 1995; Richards, 1998; 

Brush & Saye, 2000). Other researchers have suggested that 

constructivist strategies exploit technologies for greatest impact in 

learning (e.g., Duffy & Cunningham, 1996). A complementary 

relationship appears to exist between computer technologies and 

constructivism, the implementation of each one benefiting the 

other. 

          Constructivism, derived mainly from the works of Piaget 

(1970), Bruner (1962, 1979), Vygotsky (1962, 1978), and Papert 

(1980, 1983), is both a philosophical and psychological approach 

based on social cognitivism that assumes that persons, behaviors 

and environments interact in reciprocal fashion (Schunk, 2000). 

Constructivism is a theory stating that learning takes place in 
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contexts, and that learners form or construct much of what they 

learn and understand as a function of their experiences in situation 

(Schunk, 2000). According to Jonassen, Peck, and Wilson (1999), 

technology is referred to the designs and environments that engage 

learners. The focus of both constructivism and technology are then 

on the creation of learning environments.  

          A central assumption of constructivism is that learning is 

mediated by tools and signs (Duffy & Cunningham, 1996; Ezell & 

O'Keeffe, 1994). “Culture creates the tool, but the tool changes the 

culture. “Participants in the culture appropriate these tools from 

their culture to meet their goals and thereby transforming their 

participation in the culture” (Duffy & Cunningham, 1996, p. 180). 

The computer is an exemplar of mediational means that has 

aspects of both tool and sign. The computer’s role in education has 

been largely viewed as an instructional tool and for providing a 

richer and more exciting learning environment (Duffy & 

Cunningham, 1996; Jonassen & Reeves, 1996; Taylor, 1980). 

However, by focusing on the learner, the role of technology can 

support new understandings and capabilities, thus, offering a 

cognitive tool to support cognitive and metacognitive processes.  

The traditional view of instructional technologies of instruction as 

conveyors of information and communicators of knowledge is 

supplanted with active role the learner plays in learning with 

technology. Technologies, primarily computers, help build 

knowledge bases, which will engage the learners more and result 

in more meaningful and transferable knowledge. Learners 

function as designers using the technology as tools for analyzing 

the world, accessing information, interpreting and organizing their 

personal knowledge, and representing what they know to others. 

According to Duffy & Cunningham, 1996, cognitive tools do not 

preclude the use of computers to increase productivity for 

learning. Off-loading repetitive tasks and lower order tasks to 

cognitive tools frees cognitive resources for deeper thinking and 

reduces errors. Swain and Pearson (2001) revealed that teachers 

and students must be educated to use the computer as a 

productivity tool, as well as a tool for learning, research, 

networking, collaboration, telecommunications, and problem-

solving. Using computers as a productivity tool is one of the basic 

requirement for teachers to use technology to enhance their 

productivity and professional practices” 

          Constructivist views assert that learning is the active process 

of constructing rather than passively acquiring knowledge, and 

instruction is the process of supporting the knowledge constructed 

by the learners rather than the mere communication of knowledge 

(Duffy & Cunningham, 1996; Honebein, Duffy & Fishman, 1993; 

Jonassen, 1999;). The constructivist framework seeks to 

understand multiple perspectives, and challenges the learners’ 

thinking (Jonassen, Mayes & McAleese, 1993). It examines the 

social origins of constructions, whereby it acknowledges learning 

as a process of acculturation. Thus, the study of social and cultural 

processes and artifacts becomes a central issue. Context is a 

dynamic whole including the individual and socio-historical 

aspects Thinking is always dialogic, connecting minds, either 

directly or indirectly. The indirect or semiotic means are the signs 

and tools appropriated from the socio-cultural context. (Duffy & 

Cunningham, 1996). 

 

The role of ICT in Education 

          The roles of ICT in education cannot be over-emphasized. 

Education is one of the major keys to economic development, 

improvements and empowerment. In the face of sharp growth of 

competition in global economic, education become an important 

source of competitive advantage, and a way for countries to attract 

jobs and capital investments. Additionally, education appears to 

be one of the key indicators for lifetime earnings for individuals 

as well as nations at large. Over the years, countries therefore 

frequently see raising educational attainment as a way of tackling 

poverty and deprivation. In developing countries, education is also 

linked to a whole batch of indicators of human development. In 

developed countries such as Ghana, education is seen as important 

not just in the early years, but also in later life. As the pace of 

technological change quickens and as the workforce in many rich 

countries grows obsolete, education provides a way to improve 

and update the skills and capabilities of the workforce. 

          There are, however, many constraints on delivering 

education to the right people at the right time. In developing 

countries, there is frequently a shortage of qualified school 

teachers. People may live in scattered communities in rural areas. 

Money for books and teaching materials may be scarce. The cost 

of university education has risen sharply, and students are 

increasingly expected to meet all or part of the cost directly. But, 

at the level of higher education and training, the problem is often 

also one of time. Students who are already in full-time 

employment find it difficult to take part in a university course 

offered at conventional times of day. All these factors have 

encouraged an interest in the use of ICTs to deliver education and 

training. Since the advent of personal and home computers, ICTs 

have become an integral part of the educational system. 

Computers are rapidly becoming central to the daily lives of many 

Ghanaians. Kennedy & McNaught, (1997) indicates that ICT is a 

force that has changed many aspects of the way we live. Oliver & 

Towers, (1999) also indicates that ICTs have the capacity to 

provide support for customized educational programs to meet the 

needs of individual learners.   

          Oliver (2000) also indicates that ICTs will continue to drive 

these forms of learning further. As students and teachers gain 

access to higher bandwidths, more direct forms of communication 

and access to sharable resources, the capability to support these 

quality learning settings will continue to grow. Reeves & Jonassen 

(1996) indicates that the influence of the technology on supporting 

how students learn will continue to increase. The emergence of 

ICTs as learning technologies has coincided with a growing 

awareness and recognition of alternative theories for learning. 

According to Duffy & Cunningham (1996), the theories of 

learning that hold the greatest influence today are those based on 

constructivist principles. These principles posit that learning is 

achieved by the active construction of knowledge supported by 

various perspectives within meaningful contexts. 

          The strengths of constructivism lie in its emphasis on 

learning as a process of personal understanding and the 

development of meaning in ways which are active and interactive.  

          In this domain learning is viewed as the construction of 

meaning rather than as the memorization of facts (Lebow, 1993; 

Jonassen & Reeves, 1996). Learning approaches using 

contemporary ICTs provide many opportunities for constructivist 

learning through their provision and support for resource-based, 

student centered settings and by enabling learning to be related to 
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context and to practice (Berge, 1998; Barron, 1998). The concept 

of flexibility in the delivery place of educational programmes is 

not new (Moore & Kearsley, 1996) indicate that educational 

institutions have been offering programmes at a distance for many 

years and there has been a vast amount of research and 

development associated with establishing effective practices and 

procedures in off-campus teaching and learning. Uses of the 

technology, however, has extended the scope of this activity and 

whereas previously off-campus delivery was an option for 

students who were unable to attend campuses, today, many more 

students are able to make this choice through technology-

facilitated learning settings.  

          The scope and extent of this activity is demonstrated in 

some of the examples below. The communications capabilities of 

modern technologies provide opportunities for many learners to 

enroll in courses offered by external institutions rather than those 

situated locally. These opportunities provide such advantages as 

extended course offerings and eclectic class cohorts comprised of 

students of differing backgrounds, cultures and perspectives. The 

freedoms of choice provided by programs that can be accessed at 

any place are also supporting the delivery of programs with units 

and courses from a variety of institutions. There are now countless 

ways for students completing undergraduate degrees for example, 

to study units for a single degree, through a number of different 

institutions, an activity that provides considerable diversity and 

choice for students in the programs they complete. 

          Moore & Kearsley, (1996) state that Students are starting to 

appreciate the capability to undertake education anywhere, 

anytime and any place. This flexibility has heightened the 

availability of just-in-time learning and provided learning 

opportunities for many more learners who previously were 

constrained by other commitments. As indicated by Young, 

(2002), through online technologies learning has become an 

activity that is no longer set within programmed schedules and 

slots. Learners are free to participate in learning activities when 

time permits and these freedoms have greatly increased the 

opportunities for many students to participate in formal programs. 

The wide varieties of technologies that support learning are able 

to provide asynchronous supports for learning so that the need for 

real-time participation can be avoided while the advantages of 

communication and collaboration with other learners is retained.  

Furthermore, technology advocates have made several claims 

regarding the potential benefits of information technology in 

education.   Means (1994) classified the use of IT in education into 

four broad uses: “it can tutor; it can explore, it can be applied as 

tools, and it can communicate IT is used as a tutor when it does 

the teaching directly, typically in a lecture-like or workbook-like 

manner. Tutorial used includes expository learning, in which the 

technological system provides information, it also includes 

demonstration, in which the system displays a procedure and 

practice, which requires the student to solve problems, answer 

questions, or execute a procedure. It is used to explore, when it 

allows teachers and students to move through information or 

obtain demonstrations upon request. Through the discovery or 

guided discovery that accompanies the exploration, the student 

can learn facts, concepts, procedures, and strategies as he or she 

interacts with the system. A micro-world simulation is an example 

of using technology to explore something. IT applied as tools in 

teaching and learning provide students with the same kinds of 

tools generally found in the workplace or the home. These 

technologies, unlike technologies that tutor and explore, are not 

designed explicitly for school use, but can be put to educational 

purposes. Examples include word processing and spreadsheet 

software, video cameras, and video editing equipment. According 

to Millar (2000), the use of IT to communicate encompasses 

programmes and devices that allow students and teachers to send 

and receive messages and other information through networks or 

other technologies.   The following are some Millar’s (2000) 

examples of benefits of integrating IT into education. 

 

Conceptual frame work 

          A recent World Bank report reveals that across the world, 

per capita economic growth is driven by three information and 

communication technology (ICT)-related factors (Schware 

2005).:  

i. investments in equipment and infrastructure,  

ii. investments in human capital (i.e. in education and 

innovation), and efficient use of labour (human 

resource).  

iii. capital that increases productivity.  

 

          These three factors have a direct impact on the provisioning 

of education. For one, the demand to adopt ICT-supported 

education services, or e-education, is outweighing the capacity of 

governments to adequately support education reform and 

expansion. At the same time, these three factors are key areas of 

interest to the private sector, which includes local, national, and 

international private commercial enterprises, non-government 

organizations (NGOs), not-for-profit trusts, philanthropic 

organizations, and development agencies. This interest and 

support from the private sector can be leveraged to enable the 

sharing of resources to overcome such obstacles as limited funds 

and lack of technical expertise and project management capacities 

in ICT integration in education. 

          However, public and private enterprises associated with e-

education projects are driven by different agendas, which results 

in divergent targets and bottom lines. They may share common 

‘development’ interests in having educated and healthy citizens, 

in putting in place the physical and social infrastructure that would 

improve the quality of learning, and in expanding markets for 

sustainable growth of e-education. A sharing of resources between 

public and private enterprises in e-education interventions make 

possible a shift away from collective, tax-based financing of 

educational infrastructure and services. Moreover, it is assumed 

that when public and private partners join forces to improve the 

provision of e-education services their complementary strengths 

can accelerate the pace of progress. Such partnerships draw in new 

ideas and capacities for problem-solving and leverage investments 

and professional expertise. Thus, the sum of the partnership wields 

greater influence, touches more people in need, and reaps benefits 

for all participants. 

          According to the experience of Organization for Economic 

Co-operation and Development (OECD) countries shows that 

public-private partnerships (PPP) can play a vital role in 

mobilizing the scale of resources required for financing and 

building ICT infrastructure, developing applications and locally 

relevant content, and developing the human capacity required for 

harnessing the full capacity of ICT productive tools (Ichiro and 
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McNamara 2003). Notwithstanding the previous assertions, public 

section in any way must not play supplementary role in the 

planning and implementation of ICT initiatives for development 

but face the issue headlong as the master key player supported by 

other private sector players. In recent past, research has 

demonstrated that often the nature and characteristics of public 

agencies affect the manner in which they tend to plan for and use 

ICT (Allen et al, 2004). Implementation of ICT plans and using 

ICT strategically in public agencies is impeded by hierarchical 

structures that exist within such agencies and the inability to share 

information among the various departmental settings. According 

to Coombs and Hull (1996), there is the internal political tension 

within public agencies as an impediment to ICT strategy and 

development. Bajjaly, 1998 reports assertions by Governmental 

ICT managers that elected politicians have a minimal 

understanding of ICT, and that politics commonly disrupts the 

planning of ICT projects. Clark and Munn (1986), referring to the 

risk tolerance of bureaucratic organizations, coined the phrase 

‘structural amnesia’ according to which organizations disregard 

problems that threaten their values or hasten their deconstruction. 

They found that organizations exhibit a self-preservation 

mechanism in which they selectively choose the problems and 

risks worthy of consideration. This often leads to a disconnection 

between factual events and acknowledged reactions. In another 

development, relationship between elected officials and the civil 

servants within government agencies provides major obstacles to 

planning and implementation of ICT initiatives. Dufner et al. 

(2002), attest to the fact that the loosely nature of public agencies 

often means a distancing of functional and operational staff from 

the top-level decision process, and this in turn can result in 

decentralization and fragmentation of ICT planning efforts. 

          According to Fountain (2001), it is possible delineating the 

components of the ‘bureaucratic’ form of government, against 

which the application of ICT acts. In view of Fountain, the 

tendency of public agencies to perpetuate their bureaucracies 

makes them less inclined to undertake technological changes that 

can undermine them. Their bureaucratic, vertical structures also 

make them shy of horizontal inter-agency networks, and this in 

turn can inhibit the adoption of technologies and applications such 

as e-Gov that thrive on these very networks. There is no doubt that 

the very leadership of Ghana has placed a strong emphasis on the 

role of ICT in contributing to the economy of the nation. The 

medium-term development plan of the country captured in the 

Ghana Poverty Reduction Strategy Paper (GPRS I&II) and the 

Education Strategic Plan 2003-2015 applauded the use of ICT as 

a means of integrating the poor in the economy of Ghana 

(Government of Ghana, 2003). By the year 2004, Ghanaian 

Parliament passed into law ICT for Accelerated Development 

(ICT4AD) policy. In view of this policy, the Ministry of Education 

produced an ICT in education framework document to integrate 

ICTs in schools. The ICT in education policy for Ghana had a long 

gestation period. The policy development for the sector predates 

the national ICT policy. A committee set up by the Ministry of 

Education, Science and Sports outlined an ICT in education policy 

framework and produced a document that remained untouched for 

a long time. The objectives of the policy were clearly spelled out 

as follows: 

i. Ensuring that students have ICT literacy skills before 

coming out at each level of education 

ii. Providing guidelines for integrating ICT tools at all levels 

of education 

iii. Providing means of standardizing ICT resources for all 

schools 

iv. Facilitating training of teachers and students in ICT 

v. Determining the type and level of ICT needed by schools 

for teaching and administrative purposes. 

vi. Promoting ICT as a learning tool in the school curriculum 

at all levels. (Government of Ghana, Ministerial ICT 

Policy statements, 2005) 

 

          According to a paper delivered by the then Deputy Minister 

for Education, HON. MRS ANGELINA BAIDEN-AMISSAH at 

a study tour of Asia by African Ministers of Education (June, 

2006), reveals that capacity for educational planning, and 

management of the education sector is fundamental both for 

making more effective use of resources and for enabling other 

stakeholders including civil society and community to contribute 

to education provision. She is of the view that all the systematic 

approaches being pursued, the most important is decentralization 

and that decentralization is key to improving the efficiency of 

education management and services. It will enable planning, 

prioritization and implementation to be directly influenced by and 

be responsive to, the local needs and priorities of students, parents 

and communities.  

          In addition, an increased decentralization of education 

service delivery through the development of District Performance 

Reports and District Operational Plans is to feed into the budget 

process for the Ministry. It is strongly emphasized that an 

Educational Management Information System (EMIS) has been 

strengthens evidenced - based Management. EMIS is a data 

collection, storage, retrieval, processing and dissemination system 

specifically designed for use by decision makers and 

administrators to plan and administer the education system more 

efficiently and effectively. In the process of outlining the 

Education Strategic Plan (ESP), the Minister reiterated the 

development the Education Strategic Plan (ESP) 2003-2015, 

which is a long term plan designed to provide the strategic 

framework that will guide the development of the education sector 

over the period up to 2015. 

          The preparation of the ESP was informed by the Ghana 

Poverty Reduction Strategy (GPRS), Education For All (EFA), the 

Millennium Development Goals (MDGs) and other sectorial and 

national reports. 

          According to the ESP, the foundation for a Sector Wide 

Approach (SWAP) to education sector development in Ghana is 

layed ensuring joint responsibility and partnership between 

government and all stakeholders, with the MOESS taking the lead 

role in guiding the implementation of the ESP. The ESP is 

organized along four main areas of focus as follows: 

i. Equitable Access to Education 

ii. Quality of Education 

iii. Educational Planning and Management 

iv. Science and Technology , Technical and Vocational 

Education and Training 

 

          Information technology was introduced into development in 

the early 1970s. This introduction was facilitated by international 

development agencies, such as the UNDP and World Bank, who 

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9893
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 2, February 2020              694 

ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9893    www.ijsrp.org 

supported a large number of IT related development projects in the 

1970s and 1980s (Berman, 1992). There was the familiar 

progression of initial enthusiasm and optimism leading to top-

down strategies of implementation which accompanied the 

implementations of earlier technologies. The apparent “push” 

rather than “pull” implementation strategies by developing 

countries appeared to have resulted in significant failures (Heeks, 

2002) and has often worsened the development states of most 

developing countries (Berman, 1992; Brohman, 1996). This 

“push” rather than “pull” strategies also resulted in the ripple 

effects of widening the gap between the developed and the 

developing countries in their adoption and use of ICTs.  

According to Kofi Mangesi (2007), the commitment to improving 

the quality of education through ICTs is high both at the 

presidential and ministerial levels. Progress has been made on 

several fronts, but several other inhibiting factors exist including 

the following: 

i. Access to ICTs still remains highly inadequate and 

unevenly distributed through Ghana, with an urban bias. 

ii. The capacity of teachers and educators to deliver policy 

still remains low with many averse to adopting ICTs in 

the classroom or with inadequate skills 

iii. There is a lack of adequate collaboration between the 

Ministry of Education and Ghana Education service or 

other implementation agencies such as ministries, 

departments, and agencies. 

iv. There are inadequate partnerships and collaboration 

between the ministry and the private sector. 

 

ICTEP Unit of the GES 

          According to the draft copy of ICTE Policy, The 

introduction of ICTs into education and its development partners 

and other private sector agencies by the Ministry is primarily 

through the GES.  Public sector initiatives all over the years have 

spanned pre-tertiary cutting across public and private schools and 

tertiary institutions. The major efforts have fundamentally been 

geared towards the deployment of ICTs to these facilities through 

the provision of computers and the establishment of ICT 

laboratories.  Also, there have been several attempts by the private 

sector initiatives to set up Community based ICT centres. These 

however have been largely confined to urban areas with few 

available examples of how they have been used to support 

educational objectives. The draft revealed that in a study carried 

out to review and assess the ICT in Education Initiatives in Ghana 

(2005), twenty initiatives were selected and their impact assessed 

to see what lessons could be learnt. Several positive achievements 

were noted.   

i. Initiatives contributed to a wider number of students and 

teachers acquiring ICT skills and developing strong 

interests in ICT and Science;  

ii. Schools involved in the initiatives were motivated to 

expand the project and / or acquire more ICT equipment; 

a number of private-public partners, including Parent 

Teachers Associations (PTAs) and civil society 

collaborated in the efforts; 

iii. Lessons learnt from initiatives provided good examples 

for other schools to introduce their own ICT 

programmes; 

 

          However, the initiated projects were not free of a number of 

challenges. At least half of the initiatives had been launched as 

pilots with none expanded into national initiatives therefore led to 

a number of implementation challenges as follow:  

i. Poor selection of schools without the involvement of 

GES / MoESS resulting in duplication and hence some 

schools having several parallel initiatives while others 

(especially those in the remote rural towns) had none 

ii. Lack of policy direction at all levels (schools, districts, 

national) for the integration of ICT in education; 

iii. Heavy dependency on external funds, with most 

initiatives stopped after depletion of initial funding 

iv. ‘ Dumping’ of obsolete and inappropriate equipment as ‘ 

support’ for the initiatives 

v. Low levels of ownership at the level of the schools, due 

to external motivations , and low levels of understanding 

on the part of recipients  about the potentials of ICTs in 

education 

vi. Lack of trained ICT personnel (including teachers) far 

below the numbers demanded to support the initiatives 

with most capacity building efforts one-off with no 

continuous trainings.  

 

          In another development, the draft policy seeks to ensure 

success and sustainability of ICT in Education projects not 

necessarily increasing the number of computers, but also basically 

supporting discrete educational objectives.  In view of this lessons 

learned from the initiatives further highlighted the need for a 

coordinated, focused and properly managed approach to the 

adoption and utilization of ICTs. Such an approach could further 

improve the accessibility and delivery of quality education and 

better maximize the impact of ICTs in Education. According to E 

.K Dadebo, Co-ordinator, ICTE Programmes Unit, MoESS, 

Education Sector Policy Statement as defined in the National 

ICT4AD Policy is to transform the educational system to provide 

the requisite educational, and training services and environment 

capable of producing the right types of skills and human resources 

required for developing and driving Ghana’s information and 

knowledge based economy and society. 

          The overall goal of the ICTE Policy is to enable every 

Ghanaian to be able to use the ICT tools and resources confidently 

and creatively to develop the skills and knowledge needed to 

achieve personal goals and be full participants in the global 

economy by 2015 

The road map to achieving this policy is as follow: 2003 

i. Development of an ICTE Policy Framework 

ii. Policy Makers Workshop (ICTE) - WorLD  

iii. Development of a High Level Business Plan for the 

Ghana e-Schools & Communities Initiative 2004 

iv. Workshop to prepare the Implementation Plan 2005 

v. Development of a draft ICTE Policy  2006 

vi. Workshop to review of Draft ICTE Policy- Dodowa  

vii. Workshop to review of Draft ICTE Policy- for Basic 

Education operators/stakeholders – Agona Swedru  

viii. Workshop to review of Draft ICTE Policy- for Tertiary 

Education operators/stakeholders – Elmina 

ix. In-house (MoESS/GES) Review of the Draft ICTE 

Policy  

x. All stakeholders’ Policy Validation Workshop 2007 
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xi. Development of Implementation Plan for the ICTE 

Policy 

Strategies employed towards ICTE development process are listed 

below: 

i. Participatory process 

ii. Individual & Group Reviews 

iii. Literature Reviews – of Education Policies & Strategic 

Plans, Global Conventions/Documentations, ICTE 

Policies from different countries 

iv. Debates and Discussions 

The Key elements for this development are Equity Access to ICT 

Infrastructure, Capacity Building, and Norms & Standards and the 

scale of priority is : 

i. 1a  MoESS & Agencies  

ii. 1b  Colleges of Education  

iii. 1c  Teacher Universities  

iv. 2a  Teacher Universities with ICT  

v. 2b  Other Universities /Polytechnics (Gen)  

vi. 2b  Other  Universities /Polytechnics (ICT) 

vii. 2b   Secondary School/ Technical Institutions  

viii. 3     Vocational Institutes 

ix. 4a  Junior Secondary Schools 

x. 4b   Community Information Centres 

xi. 5a   Primary Schools  

xii. 5b   Pre-Schools  

The basis for the prioritization was of much concern to unit and 

the drafters of the policy hence the reasons as follow: 

i. Urgency in providing the enabling environment,  

ii. Need for building the capacity of the teacher who is a 

central figure in the entire programme.  

iii. Need to put higher priority on those training to be 

teachers than others. 

iv. Cost of providing an end to end solution and the 

availability of some of the needed logistics as against 

budget constraints , 

v. Early provision of facilities to courses that demand ICT 

facilities more than others  

vi. Need to integrate ICT into education  

 

          The seven thematic areas covered by the policy are 

Education Management – Ministry / Agencies and Educational 

Institutions, Capacity Building ,Infrastructure, E-readiness and 

Equitable Access, Incorporating ICT into the curriculum, Content 

Development, Technical Support, Maintenance and 

Sustainability, Monitoring and Evaluation. In the area of 

Education management, the unit seeks to ensure the following as 

guiding principles towards the development process of the ICTE:   

i. the utilization of computerized Management tools to 

strengthen the institutional capacity of the Ministry of 

Education, Science and Sports, it’s Agencies and all 

Educational Institutions  

ii. the availability of timely, accurate and reliable data to 

enhance administrative capacity for informed and 

effective decision making 

iii. Effective use of ICT Tools to enhance management 

efficiencies 

iv. In view of these, the objectives set for education 

management are: 

v. Acquire and implement various easily integrated 

Information Management Systems  

i. Develop institutional capacity in the use of computer-

based management tools to enhance administration and 

management  

ii. Formulate acceptable use policies based on security, 

privacy, intellectual property laws, cultural and moral 

values  

          The policy was not silent on capacity building which is the 

major concern of the researcher. The policy clearly recognized and 

outlined objectives and guiding principles for the capacity 

building process. Below are the guiding principles and objectives 

towards capacity building: 

 

Guiding Principles  

          The introduction of ICT in the Education Sector necessitates 

the training of all persons involved in the educational service 

delivery (management / staff, teachers including teacher trainees, 

technicians, etc.) and in essence implies the need for lifelong 

learning of all stakeholders: 

i. An aggressive well planned program is needed to solve 

the acute shortage of highly qualified ICT & Computer 

Science Faculty in the country’s tertiary institutions 

ii. A corps of highly trained personnel is required to ensure 

the sustainability and growth of ICT implementation.  

Objectives 

i. Develop of ICT Faculty & Enhance practical training in 

tertiary Institutions 

ii. Provide appropriate ICT Training to all Teachers  

iii. Use Distance learning to offer training to teachers in 

basic (first cycle) schools who have applied for study  

Finally, in the case of the phase of implementation, the following 

were taken into consideration: 

i. Enhance a system-wide and institutional readiness to use 

ICT for teaching, learning and administration. 

ii. Ensure system wide integration of ICT into teaching and 

learning  

iii. Encourage communities to support ICT facilities in 

educational institutions 

iv. ICT integrated at all levels of the education system – 

management, teaching, learning and administration  

 

          One important variable of ICTs integration in schools is 

availability of ICT infrastructure. In his doctoral dissertation, 

Ottesen (2006) reveals that one fundamental problem facing ICT 

integration in schools is the lack of computer infrastructure. In a 

related study Norris et al., (2003) reveal that appropriate access to 

technology infrastructure is another key factor in the effective 

technology integration process. In another study, Yildrim (2007) 

explained that teachers agreed that access to ICT infrastructure is 

one of the effective means to integrate ICT in classrooms.  Carlson 

and Gadio (2002), stated that teachers are the key to whether 

technology is used appropriately and effectively. Appropriate use 

of ICT can catalyze the paradigmatic shift from teacher centered 

pedagogy to more effective learner centered pedagogy. Capacity 

building of teachers as well as administrators and managers can 

play a major role in enabling this shift. The focus of teacher 

training institute however should not be limited to training 

teachers on how to use ICT rather it should provide the teachers 
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with the skills and expertise required to use ICT to teach a 

curriculum which is better suited to prepare students for the 21st 

century.  

          According to Monahan (2004), policy directions should 

have a major focus on creating and expanding the ICT 

infrastructure, while this helps the countries lay a foundation for 

integrating ICT, it results in an incredible influx of financial 

support for equipment but only a meager trickle for network 

support or staff training. He further stated that without a sound 

capacity building framework, the financial resources spent on 

building the infrastructure will go to waste. Important parameters 

that determine the success of ICT adoption in Education sector are 

the appropriateness of technologies, the suitability and quality of 

instructional materials and educational services made available, 

learning effectiveness and appropriation of new ways of work, and 

the cost benefit ratio. It is, therefore, important that policy makers 

are sensitized on the importance of incorporating these aspects 

within the plans for ICT in education at all levels. 

 

Research Design 

          The research was non-experimental and was conducted 

using the Descriptive Survey Design. The non-experimental 

nature of the research was found suitable since such a research 

describes and predicts phenomena without manipulating factors 

that influence the phenomena (Amedahe 2002). The ultimate goal 

of this research was to probe in-depth and analyze the role played 

by the public sector in relation to ICT initiatives in District 

Directorates of education in Ghana, finding out the effect(s) of 

such a role on human resource capacity building whiles explaining 

the present ICT status of these Directorates and hopefully 

influencing a change in proper direction of the way such initiatives 

are undertaken.  

          According to Gay & Airasian, 2003; Johnson, 2001, survey 

research refer to any form of descriptive and quantitative research. 

On the other hand, Ary, Jacobs and Razavieh (1990) came out that 

descriptive research studies are designed to obtain information 

concerning the current state of affairs. Such a study is undertaken 

in order to ascertain and be able to describe the characteristics of 

the variables of interest in a situation. Again, descriptive surveys 

focus on determining the status of a defined population with 

respect to certain variables. Its purpose is to learn about a large 

population by surveying a sample of that population; describe, 

clarify and interpret aspects of education as they presently exist. 

A descriptive survey design was chosen because of the economy 

of the design, the rapid turnaround time in data collection 

(Creswell, 2003) and the ease of data interpretation by the use of 

simple descriptive statistics.  Other reasons for choosing 

descriptive survey design boils down to the fact that it allows for 

more confidentiality with those being surveyed and furthermore 

provides a meaningful picture of events and seeks to explain 

people’s perceptions and behaviour on the bases of the data 

collected.  

          According to Schwarz (1999), despite the successes of using 

this design for the research, difficulties associated with such a 

design needs to be addressed. One problem is that some people 

may intentionally misrepresent the facts in order to present a 

favourable impression to the researcher. Sometimes inability of 

respondents to articulate their thoughts clearly and poor research 

instruments could be factors that affect the research outcome. 

Nonetheless, this was addressed in view of using a variety of 

instruments such as face-to-face interviews, telephone interviews 

and written questionnaires to collect data from a variety of 

sources. This research was also purported to serve as an 

Evaluation Research. Like all evaluative research it involved 

decision-making regarding the relative worth or effectiveness of a 

number of actions taking (Amedahe, 2002). Data was collected 

and analyzed to determine the effect(s) of public sector led ICT 

initiatives in District Directorate of Education in Ghana. 

 

Study Area 

          The hierarchical landscape of Ghana Education Service has 

three major block segments; the Headquarters, Regional and 

District directorates. The area of study covered the Ghanaian 

Educational System with particular reference to District 

Directorate of Education in Ghana. There are about 128 District 

Directorate of Education in the country (currently more districts 

are being created). As a result of the educational reforms currently 

underway ICT has been introduced as a subject of study which 

requires a huge capital investment. The District Directorates of 

Education in all regions have been entrusted with oversight and 

implementation responsibility towards insuring effective 

integration of ICT in the school curriculum.  

          Two of the seven thematic areas of the ICT policy document 

states:   

          Management: –  Ministry/Agencies and Educational 

Institutions 

Capacity Building 

          The major concern here is how much human resource 

capacity has been built in terms of policy implementation where 

District directorates fall. If any at all has been done, what effect 

has it in their policy dispensation? 

 

Sources of Data 

          The research used two sources of data namely a primary 

source and a secondary source. The primary source of data for the 

research was the respondents’ questionnaires, selected 

interviewees and observations made by the researcher. The 

secondary source of data came from reports of studies done on ICT 

initiatives in education, especially with regards to public sector led 

initiatives in Ghana and elsewhere, information from the internet 

as well as other relevant studies on the activities under study, 

preliminary studies done by the Information and Communication 

Technologies in Education Programmes Unit (ICTEPU) of the 

Ghanaian Ministry Of Education Science and Sports (MOESS) on 

ICT initiatives in Ghanaian Schools, The draft ICT for Education 

Policy, The national ICT4AD policy, the Jophus Anamuah-

Mensah Educational Reform Committee report and its 

corresponding Government White Paper and other available 

literature of interest on the subject matter in question. 

 

Research Population 

          The population of a research is defined as the entire 

aggregation of cases that meet a designated set of criteria. 

Research Population can be divided into two namely Accessible 

Population and Target Population. Accessible population is the 

aggregation of cases that meet a designated set of criteria that are 

accessible to the research as a pool of subjects for a study. In this 

research, two bodies of accessible population were identified. The 
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first was made up of ICTEP Unit, public sector organizations that 

have made significant ICT initiatives in ICT in Education in 

Ghana. The second was the selected District Directorate of 

Education that benefited from such initiatives. One public sector 

organizations was chosen from the first body of accessible 

population. This is the Information and communication 

Technology in Education Programme Unit of G.E.S. They were 

handpicked based on the following criteria: 

i. when the initiative was initiated 

ii. nature of the initiative 

iii. coverage of the initiative. 

 

          The criterion used above was to enable the study cover a 

wide period of time as well as scope. The profile of ICTEP was 

reviewed under Literature Review in Chapter two. 

          A District Directorate of Education that had benefited from 

ICT initiatives carried out by the above named public 

organizations was selected from the second body of accessible 

population. The selection was based on the following criteria: 

i. location 

ii. date of establishment 

iii. staff population 

iv. when they first benefited from the initiative 

v. number of initiatives they have benefited from. 

 

The profile of the selected District Directorates was summed up in 

tables. 

 

Sampling Technique 

          A combination of sampling techniques was used for this 

research. Purposive sampling was used to select the public sector 

organizations for study.  It was used to select the District 

Directorate of Education that had benefited from public sector ICT 

initiatives for study as well as some of the respondents to be 

interviewed. Researchers purposely handpicked subjects who in 

their opinion were thought to be relevant to the research topic. It 

must be noted however that the choice of the organization and the 

directorate was based on prior knowledge to which the researcher 

was privy to. Simple Random Sampling Technique was used to 

select the respondents of the questionnaire and, to some extent, 

those to be interviewed. Simple random sampling technique gave 

all units of this target population an equal chance of being selected. 

It is said to be very reliable, with high degree of representativeness 

and generalization of research results. 

 

Research Instrument 

          The main instruments that were employed to obtain data for 

the study included: structured questionnaire, semi-structured 

interviews and observation guide. The questionnaire attempted to 

collect background information of the respondents such as their 

educational level, age and sex, etc. The background information 

was to bring out the perspective from which the respondents 

perceive the problem of study. The questionnaire covered issues 

very pertinent to the unraveling of the research problem. It 

included both close-ended and open-ended items. To obtain 

additional data for the study, a semi-structured interview guide 

was used to seek information from individuals whose views would 

very much help the cause of this research such as District Directors 

of Education, officials of the MOESS, GES and people connected 

with activities of the organizations under study.The observation 

guide was to help the researcher identify issues, activities and 

other happenings of interest, as far as the study was concerned, 

which could feed into the interviews.  

 

Data Collection 

          Preliminary contacts were made with either the Director or 

the Assistant Director of selected District Education Directorate. 

The purpose and significance of the research was discussed with 

them and permission as well as their support sought for the 

exercise.  Specific times to carry out the exercise in sample District 

were fixed. Specifically, structured questionnaires were 

administered to select staff of the sample directorate. Also an 

interview schedule was adopted to secure information from those 

whose opinions mattered with regards to the research. The 

observation guide was used to cover verification of physical 

presence of ICT in the sample directorate especially. On the day 

of administering the questionnaire, the described sampling 

technique was applied to select the sample population that 

responded to the questionnaire. The questionnaires were 

distributed to them after each item has been explained to them.  

The collection of the completed questionnaires in the directorate 

was done by courtesy of a volunteer on behalf of the researcher.  

This hopefully gave the respondents sometime to respond to the 

questionnaire so that they were not forced to respond to it 'under 

pressure' and secondly it helped to ensure anonymity of 

respondents and hopefully elicited more genuine response from 

them. Selected interviewees were contacted. The purpose and 

significance of the research was discussed and specific times to 

carry out the interviews fixed. During the interview, responses 

were recorded manually and also with the help of a mini tape 

recorder.  

 

Data Analysis 

          The data obtained were edited, coded and entered into a 

computer. With the help of statistical tools generated from the 

Statistical Product and Service Solution (SPSS) package such as 

simple percentages and frequency distribution, and also with the 

help of pictorials such as graphs and charts, the data collected were 

organized around a number of hypotheses which were derived 

from the research questions raised in Chapter 1. The pictorials 

brought out the true picture and quick visual impression of the 

research result(s).  

 

VII. RESULTS AND DISCUSSIONS 

          This chapter of the study presented and discussed the 

various findings of the study of the impact of public sector led ICT 

initiatives on human resource capacity building of the staff of 

South Dayi District of the Ghana Education Service. In order to 

understand the findings through the analysis of the observation, 

interview, questionnaire data collected by the researcher, tables 

were provided to explain into details. 

 

Table 1: Departmental Profile 
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Group Department No. 

of 

staff 

Average 

no. of 

years in 

the service 

Percentage 

(%) 

1 Main 

Administration  

22 7 31.4% 

2 Finance 7 4 10.0% 

3 Planning 3 6 04.3% 

4 Human 

Resource 

Management 

9 6 12.9% 

5 Supervision & 

Monitoring 

12 7 17.1% 

6 

7 

Auditing 

Ancillary  

5 

12 

5 

3 

07.1% 

17.1% 

 Total 70  100% 

Source: Field Study, 2020            

 

          Table 1 showed the departmental profile of the South Dayi 

District Directorate of Education, the average number of years of 

service and the percentage of departments in respect to human 

resource capacity. According to the survey, the main 

administration took the chunk in terms of human resource with 22 

staff, representing 31.4% of the total staff population of the 

directorate and an average number of years of service of 7 years. 

The Supervision and Monitoring, and Ancillary departments came 

second in human resource capacity with 12 members of staff each; 

representing 17.1% and average number of years of service of 7 

years and 5 years respectively.  

          Human Resource Management department came third in 

terms of staff strength. This department had 9 members of staff 

representing 12.9% with average number of years of service of 6 

years. The next department which was Finance had average 

number of years of service as 4 years, 7 members of staff 

representing 10%. Auditing staff was made up of 5 members with 

a percentage of 7.1 and average years of service of 5 years. The 

department with the least members of staff was planning. It had 

only a 3 member staff representing 4.3% of the total population 

with average number of years of service as 6 years. 

          According to Table 1, it was clear that there were more 

members of staff in administration than any other department. This 

department took approximately 1/3 of the total population of the 

human resource capacity of the directorate. Secondly, taking 

average number of years of service into consideration, it was 

obvious that the most experienced personnel of the directorate 

were found in the main administration and Supervision and 

Monitoring with each having average number of years of service 

as 7 years.  On the other hand, there seemed to be more young-on-

the-job personnel in the Finance and Ancillary departments as 

compared to others in terms of average number of years of service. 

Supervision and Monitoring, and Ancillary was the second most 

populated department and the youngest department in respect to 

the average number of years of service. The Ancillary staff is made 

up of drivers, day and night watchmen and labourers who are not 

of much concern for consideration to the researcher. Apart from 

physical infrastructure and capital needs for the implementation 

and integration of any ICT programme, electricity and computer 

can be considered as other immediate and basic needs of the ICT 

integration towards human resource capacity building. The Table 

2 below showed the status of various departments in connection 

with electricity and computer availability. 

 

 

 

 

 

 

Table 2: Basic Needs of ICT Integration 

 

N

o. 

Status Adm

in. 

Fina

nce 

HR

M 

Plann

ing 

Su

p. 

& 

Mo

n. 

Audit

ing 

1 Departm

ents with 

separate 

offices 

Yes Yes Yes Yes Ye

s 

Yes 

2 Departm

ents 

connecte

d to 

national 

electricit

y grid. 

Yes Yes Yes Yes Ye

s 

Yes 

3 Departm

ents with 

compute

rs 

Yes No Yes No No No 

4 Departm

ents’ 

whose 

work 

demand 

use of 

ICT 

tools 

Yes Yes Yes Yes Ye

s 

Yes 

 

Source: Field Study, 2020 

 

          According to Table 2, all departments in the directorate have 

their separate apartments from where they operated. One of the 

basic requirements for ICT integration is electricity. The Table 2 

showed that the whole directorate was connected to the national 

electricity grid making it possible for ICT integration. The table 

also revealed that out of the six departments in the directorate, 

main administration and HRM departments could boast of having 

computers. This implied that the rest of the departments depended 

on the main administration and HRM computers for their work. 

Item 4 of the table demanded the necessity for the use of 

computers at the work place. None of the departments 

underestimated the use of computers in accomplishing their 

various tasks and responsibilities. 

 

Table 3: Computer availability 
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N

o. 

Status Adm

in. 

Fina

nce 

HR

M 

Plann

ing 

Su

p. 

& 

Mo

n. 

Auditi

ng 

1 Numbe

r of 

comput

ers in 

each 

depart

ment 

3 - 2 - - - 

Source: Field Study, 2020 

 

          The Table 3 showed the availability of computers in the 

directorate. It had been revealed that there were only five (5) 

computers in the entire directorate. There were three (3) computers 

for administrative purposes and two (2) other computers were 

found in the Human Resource Management department. Out of the 

two in HRM, the Public Relations Officer had one and the IPPD 

section of the same department possessed one. It was interesting 

to note that, Finance, Planning, Supervision and Monitoring and 

Auditing departments have no computers. 

 

Table 4: Basic Training in ICT by Department 

 

Status Admi

n. 

Finan

ce 

HR

M 

Planni

ng 

Sup

. & 

Mo

n. 

Auditi

ng 

Member

s of staff 

that  had 

training 

in ICTs 

before 

joining 

the 

Director

ate 

2 - 3 2 1 - 

Staff 

who 

receives 

support 

in the 

use of 

compute

r (e.g. 

web, 

print 

material, 

telephon

e)-from 

other 

staff. 

1 - 1 - - - 

Staff 

who had 

received 

any 

training 

on ICTs 

during 

the past 

three 

year. 

- - 5 2 - - 

Sources: Field Study, 2020  

          According to Table 4, out of the total staff strength of 22 

members in administration, only 2 members had some ICT 

training before joining the Directorate, 1 person out of the 22 

received likely supports in the use of computer either by the web, 

print material, and telephone or by a member of staff. Again, the 

situation in the HRM department was much more encouraging. 

Out of 9 members of staff, 3 had prior training in ICTs before 

joining the Directorate, 1 member received likely support in the 

use of computers and 5 members had received some level of 

training on ICTs during the past three years. The findings in Table 

4, also revealed that, 2 out of the 3 staff members of the Planning 

department had earlier training in ICTs before entering the 

institution with no member receiving any form of support from 

elsewhere but 2 members were lucky to have had on-the-job 

training over the past three years. Monitoring and Supervision 

department could boast of 1 member out of 12 that had some sort 

of ICT training before joining the directorate with no other 

member receiving either support in the use of computers from the 

web, print materials, telephone and a member of staff or receiving 

any training of ICTs over the past three years. The worst situation 

was found in the Finance and Auditing departments. There was 

not even a single member of these departments that had any 

training on ICTs or received any form of training over the past 

three years.  

 

 

Table 5: Basic Training in ICT in Whole Directorate 
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          Table 5 showed the number of respondents in the whole 

directorate in relation to the basic ICT training acquisition before 

entering the directorate, and if member received any support in the 

form of web, printed materials, telephone or others. It showed the 

affirmative and negative responses and their corresponding 

percentages. Figure 1 and Figure 2 below threw more light on the 

situation described in table 5 above. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Staff with Basic Training in ICT in whole Directorate 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Status Yes Percentage 

(%) 

No Percentage 

(%) 

Members of staff 

that  had training in 

ICTs before joining 

the Directorate 

10 14.3 60 85.7 

Staff who receives 

support in the use of 

computer (e.g. web, 

print material, 

telephone) from 

other staff. 

2 2.9 68 97.1 

Staff who had 

received any 

training on ICTs 

during the past three 

year. 

7 10.0 63 90.0 
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Figure 2: Staff with no Basic Training in ICT in whole Directorate 

 

          Table 5 looked at the basic ICT training obtained by the staff 

of the directorate. According to the data above, there were 10 

members of staff forming 14.3% that had some formal ICT 

training before joining the directorate; 60 (86.2%) staff members 

received no ICT training before joining the directorate; and two  

out of 70 members of staff representing 2.9% had at least received 

a support in the form of web, print material, telephone from other 

members of staff. Also 68 staff members representing (97.1%) had 

no help at all. In case of receiving any training on ICTs during the 

past three years, 7 (10%) answered in affirmative while 63 (90%) 

of the 70 responded negatively. The above revelation, pointed out 

that there was a problem with the overall course structure for the 

training of policy implementers. This implied that members of 

staff of the directorate lack basic knowledge in the ICT. Hence 

implementation of the integration process of the ICTs would run 

into difficulty. It means also that plans were not put in place to 

train those who implement educational policies for ICT integration 

in schools or educational institutions as they are on the job. In a 

way, some members of the staff might have had a problem of 

reinforcement to enable them use the previous knowledge 

acquired before joining the directorate. 

 

Table 6: Access to Internet 

 

`Location Access to internet  (%) No access (%) 

At work 4 5.7 66 94.3 

Home 7 10 63 90 

Commercial places e.g. cafe 3 4.3 67 95.7 

 

Source: Field Study, 2020 
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Source: Field Study, 2020 

 

 

Figure 3: Access to Internet 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: No Access to Internet 

Source: Field Study, 2020 

 

          Internet is one of the major tools that help people all over 

the world to acquire new knowledge in their fields of endeavour. 

For a staff of education directorate to be abreast with time, there 

is the need for him or her to have access to internet for research 

and sharing of information. Table 6 shows the internet 

accessibility to the members of staff of South Dayi District 

Directorate. In all, there were only 14 out of 70 members of staff 

of the directorate that had access to internet and the rest 56 

members had no access at all. This is represented 20% and 80% 

respectively. The details were as follows: there were 4 members 

representing 5.7% that had access to internet at their work places 

while 66 forming (94.3%) had no access. At home, 7 (10%) had 

access to internet and 63 (90%) had no access. For commercial 

places like internet café, 3 (4.3%) had access to internet while 67 

representing 95.7% had no access to internet. 

          In view of the data in Table 6, it was clear that members of 

staff were far back in accessing information via internet to enhance 

their work delivery. It was also obvious that staff might have 

resorted to traditional ways of sharing information rather than 

using the electronic mail (e-mail) which was faster and more 

reliable. Another problem that might result from their inability to 

use the internet was the failure to have interest in hosting district 
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websites; show casing the district to the world wide environment 

like others in the global village. On the other hand, the record 

showed that more staff members were making effort by accessing 

the net from their homes as against the workplace and the 

commercial places as a good sign of their preparedness to seek 

information and also to share with others. In another development, 

this embarrassing situation revealed might be emanating from the 

lack of provision of internet facilities for district directorate as part 

of the Ministry of Education’s responsibility of which the central 

government has to be blamed. 

 

Table 7: Basic /simple use of applications for the purposes of Education 

 

No. Item Excellent Very 

good 

Good Fair No 

capability 

1 Word processing –

preparing papers 

3 1 11 16 39 

2 Spreadsheet – 

preparing 

budget/accounts 

1 1 7 9 52 

3 Presentation tools – 

PowerPoint for 

teaching 

1 - 7 7 55 

4 Basic E-mailing 1 3 3 9 54 

Source: Field Study, 2020 

 

             In the integration process, getting the knowledge is one 

thing and application of the knowledge acquired is another. Table 

7 showed the efficiency at which members of staff of South Dayi 

Education directorate used or applied basic simple application for 

the purposes of the work delivery in educational matters. Finding 

out how efficiently personnel used word processor application for 

work and other papers preparation, only 3 members of staff had 

excellent, 1 very good, 11 good, 16 fair and 39 had no capability. 

For the usage of spreadsheet software for simple budget and 

accounts preparation, only 1 member was excellent, 3 very good, 

3 good, 9 fair and 54 with no capability. There was 1 with excellent 

in presentation tools like PowerPoint for teaching, no member for 

very good, 7 good, 7 fair and 55 no capability. To have an 

excellent idea about E-mailing were 2 staff members, 9 staff 

members fell under very good, 6 were good, 9 fair and 40 no 

capability. 

 

Table 8: Percentage of Capability as against no capability 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Field of Study, 2020 

 

 

 

 

 

 

 

No. Item Excellent Percentage % No 

capability 

Percentage % 

1 Word processing –

preparing papers 

21 30 49 70 

2 Spreadsheet – preparing 

budget/accounts 

18 25.7 52 74.3 

3 Presentation tools – 

PowerPoint for teaching 

15 21.4 55 79.6 

4 Basic E-mailing 16 22.9 54 77.1 
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Figure 6: Capability percentage 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: No Capability percentage 

  

          Table 8 above revealed the percentage of those who had some capability to use simple or basic applications for their work delivery. 

Generally, those with no capability outweighed the members with some level of capability. In the case of word-processing, 21 members 

forming 30% of the sample could use the application while 49 representing 70% had no capability. The same trend appeared in bar chart 

when 18 members of staff (25.7%) were capable as against 52 (74.3%) that had no capable at all. The situation worsened when only 15 

out of 70 representing 21.4% could use the application and 55 out of 70 members of staff are not capable. Basic E-mailing had 16 people 

(22.9%) capable and 54 (77.1%). 

          In general, the Table 8 revealed the problem of efficiency of applying basic knowledge in simple computer applications to enhance 

the work of the directorate. It was true that failure to grab these basic applications would throw the integration process in to a complete 

jeopardy.  The findings revealed that the least used application was the presentational applications which should be dearer to the heart 

of the work of the personnel of the directorate. By the above revelations, it was also clear that personnel of the directorate may resort to 

using traditional methods of information dissemination rather than the modern and more appropriate and convenience means.  
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Table 9: Frequency of personnel Use of ICT tools for Various Purposes 

Sources: Field Study, 2020  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 Very Often 

(everyday) 

Often (twice a 

week) 

Seldom (few 

week/months) 

Never 

Communication with family/friends (charting) 5 10 21 34 

Monitoring and evaluating  progress or keeping tracks of 

educational events 

5 9 5 51 

Engaging others on Collaborative projects 0 0 0 0 

Use internet when preparing for Workshops and Seminars 1 1 2 66 

Search for general information on topics of personal 

interest and educational materials  

5 5 9 51 
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Figure 7: Frequency of personnel Use of ICT tools for Various Purposes 

 

 In every modern and digital world, every employee is 

expected to acquire basic skills in information and communication 

technology. This enhances work delivery resulting into efficiency, 

growth and development. The Table 9 above revealed the 

frequency at which personnel of South Dayi District of Education 

used ICT tools to enhance their work. The table unfolded an 

interesting situation of the directorate. The chart (Figure 7) above 

extracted from Table 9 revealed that there were no personnel in 

the directorate who used ICT tools to engage others in 

collaborative project work. In addition, there were only 4 

personnel that used the internet to prepare for workshops and 

seminars. It was also revealed that there were more personnel 

using ICT tools for communication in the form of charting.  

 

VIII. SUMMARY 

          The study was intended to find out the effects of public 

sector led ICT initiatives in South Dayi District of Ghana 

Education Service. Although the study was concerned with South 

Dayi District only, it is hoped that the findings will be useful to 

other departments and educators in the Ghana Education Service 

and then to the Ministry of Education as whole. The instruments 

used to elicit responses from the respondents (staff of South Dayi 

District Education Office) were the questionnaires, an interview 

schedule and an observation schedule. The objective of this study 

was to find answers to the following research questions: 

i. What has been the extent of coverage? 

ii. What resources have been committed to these 

initiatives? 

iii. What has been the impact of these initiatives on 

education as a whole (school management, teaching, 

learning and infrastructure)? 

iv. What have been the plans put in place by the public 

sector for the sustainability of private sector led 

initiatives once they pull out? 

IX. CONCLUSION 

1. From the above findings, it is clear that a chunk of the 

members of staff have very little or no capability in the 

use of simple applications for the purposes of education 

to enhance work delivery. It could be that initiatives that 

were undertaken in the district failed or have little impact 

on the capacity building of the human resource. 

2. The findings revealed that the least used application is the 

presentational application which is dear to the heart of the 

work of the personnel of the directorate. By the above 

revelations, it was also clear that personnel of the 

directorate resorted to using traditional methods of 

information dissemination rather than the modern and 

more appropriate and convenience means. The result of 

the research revealed that, the ICT initiatives employed 

if there were any at all had no or little impact on the 

performance of the staff of South Dayi District Education 

Directorate. 

3. There were no personnel in the directorate who used ICT tools 

to engage others in collaborative project work. In addition, there 

were only 4 personnel that used the internet to prepare for 

workshops and seminars. It was also revealed that there were more 

personnel using ICT tools for communication in the form of 

charting. This upward trend in communication is believed to have 

resulted in the recently proliferation of mobile phone equipment. 

It further unfolded that the upward trend in communication was as 

a result of personal initiative rather than public sector initiative. 

4. The study has shown that there was no purposive ICT training 

given to the members   of the directorate. If any was given at all, 

it might be a window dressing effort which might have no or little 

impact on the human resource capacity building of the staff. Since 

there have not been any planned ICT training for staff in the 

directorate, it quite difficult to determine the percentage coverage 

of such training.   

5. Even though the directorate had no planned ICT training 

for staff, individual staff members have made several efforts in 

purchasing computers and their accessories. The study further 
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revealed that some members have internet facilities and some 

individual staff members also have laptops and mobile modems 

for easy access to information. 

 

6. The following were some of the problems detected from the 

study as hindering the integration of ICTs in the directorate. 

i. Recruitment of staff to the directorate in terms of age. 

(older people have low interest in technology as 

compared to younger people) 

ii. Lack of basic knowledge in ICTs (may-be as a result of 

the course structure for the training of GES staff) 

iii. Insufficient initiatives in the part of the public sector. 

iv. Ignorance in the part of heads of departments and the 

staff of the importance of the ICT integration. 

v. Lack of refresher courses or in-service training for the 

staff to update their knowledge about the use of 

technology on the job. 

vi. Lack of confidence in applying ICT know-how in the job. 

vii. Resistance to change. 

 

          In view of the findings of the study, it is obvious that the 

South Dayi District Directorate of Education cannot make a head 

way in the modern trends of service delivery if certain measures 

are not put in place. The research revealed that public sector led 

ICT initiatives had no or little impact on the human resource 

capacity building of the staff of District directorate of GES.  

          It seems from the study that public sector led ICT initiatives 

were not purposive to the direct needs of the human resource 

capacity building of the staff. They were not really directed to the 

district directorates instead they were school based initiatives. 

          In the study, it is revealed that for the success of ICTs in the 

directorate, there must be interest development. Individual staff 

has to whip up interest in availing themselves and making every 

effort to see technology as an effective tool for service delivery.  

The study showed that the training of staff must be subjected to 

critical assessment. The training of staff should involve taking pre-

requisite courses in Information and Communication Technology 

as a preparatory lesson for effective integration of technology in 

the directorate; for no individual or an organization can function 

well in the present technological oriented society without 

knowledge in ICT. 

          It is shown that even though technology is everywhere, 

some members of staff are ignorant of the importance of ICT to 

the directorate for that matter the education service. Again, the 

study revealed that there are no such courses like in-service 

training and refresher courses for members of staff to update and 

upgrade their existing knowledge. It is clear that so far insufficient 

on-the-job ICT training was organized for members of staff of the 

directorate. This makes it impossible for the majority staff 

population to take part effectively in the use of technology in the 

service. 

          According to the research conducted, a very small number 

of members who have little idea about the use of ICTs do not have 

the confidence to apply their knowledge to the profession.  They 

lack personal motivation hence find it impossibly integrating 

technology in the service. 

 

X. RECOMMENDATIONS 

          The following recommendations were made in the light of 

the findings of the study, as an attempt to address the problem 

confronting human resource capacity building in South Dayi 

District Education Office as well other districts with similar 

problems countrywide in integrating ICTs in their work: 

1. That Information and Communication Technology 

be one of the pre-requisite qualifications for working 

at the district education offices. 

2. That the District education offices be well equipped 

with computers and accessories to enable them run 

refresher courses periodically for staff in ICT. 

3. That it should be one of the major decisions of the 

Ghana Education Service to plan and implement an 

ICT policy for  all District Education Directorates in 

the country. 

4. That more staff members of district education offices 

with ICT background be encouraged and helped to 

pursue ICT oriented programmes to help vitalize the 

activities of the district level education delivery for 

the survival. 

5. That it should be the policy of the Ghana Education 

Service to hook all District Directorates on to the 

internet for effective passage of information and 

with time, sub-districts and schools should be 

brought on board. 

 

XI. SUGGESTION FOR FURTHER STUDIES 

          This research only addressed one district of the Ghana 

Education Service. It is the researchers wish that, this research will 

spread across all other districts of the Education Service to enable 

us view the true colour of ICT application in the District 

Directorates. 

          The researcher has admitted that enough grounds have not 

been covered on this topic due to time and financial constraints. 

Therefore the research was only limited to the District Directorates 

of Education in South Dayi. The researcher thereby hopes that this 

thesis will provide the basis for anyone who may wish to research 

into similar work for any district in the Ghana Education Service 

in Ghana. 
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Abstract - The present paper aims for the preparation of the fast lane assessment plan for exploring the possibility of 

ash disposal in abandoned mines filled with Acid Mine Drainage (AMD). The quantum of coal ash generation in India 

has been reviewed vis-à-vis India’s total power generation installed capacity and coal based installed capacity as on 

today. This paper also mentions the various Notifications on Fly Ash Utilization issued byMinistry of Environment, 

Forest and Climate Change, Government of India (MoEF&CC) from time to time. An emphasis has been made on the 

fact that many times there is a problem created by Acid Mine Drainage (AMD), but there are no regulatory guidelines 

available to address such issues. This paper covers the steps on how to address the issue of AMD problem when coal 

ash is to be used to fill the abandoned coal mine. 

Key words: Coal ash, Coal mine, Fly ash, Bottom Ash, Pond Ash, mine filling, ash haul back, mine back fill, mine 

reclamation, guidelines, ash placement, AMD, Fly ash Utilization, Fly Ash Notification  

I. INTRODUCTION 

Availability of needed Electricity is the mail support for the development of any country. Today, India’s installed 

power generation capacity is touching 3,67,281 MW [1] and out of this coal based installed capacity is 1,98,495 MW 

[1], which is about 54.2% of total installed capacity [1]. This leads to the generation of coal ash comprising mainly of 

Fly ash and partly of Bottom ash.  As per the annual data updated by the Central Electricity Authority (CEA) till 2017-

18 [2], the utilization of coal ash has increased from 6.64 million tonne as was in 1996-97 to a level of 131.87 million-

tonne in 2017-18. This is only the 67% utilization of ash generated i.e. 196.44 million tonne in 2017-18 [2]. The 

MoEF&CC (Ministry of Environment, Forest and Climate Change, Government of India) is aiming for the 100% 

utilization of coal ash produced from thermal power stations. This shortfall utilization level of 67% is behind the target 

mandated by MoEF&CC vide it’s notification dated November 03, 2009 [3]. Further, as per CEA report [4] 93.26 

million tonne of coal ash was generated in the first half of the year 2018-19 and it is estimated that 186.52 million 

tonne of coal ash was produced in the year 2018-19 [4]. Thus, it was felt that there should be proper guidelines for the 

safe disposal of coal ash produced from thermal power stations, when the coal ash is being used to fill the mine and 

where huge quantity of AMD (Acid Mine Drainage) is already present. 
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II. FLY ASH UTILIZATION NOTIFICATIONS ISSUED BY THE MOEF&CC 

This huge amount of ash generated is nuisance to handle and it’s disposal is threat to the environment. Thinking on 

these lines Government of India is consistently making efforts for its gainful utilization and with this objective the 

MoEF&CC issued the Fly ash Notifications from time to time. The best avenue for ash utilization appears to be mine 

reclamation. The Ministry of Environment & Forest & Climate Change, Government of India had issued Notification 

No. S.O. 763(E), Dated September 13, 1999 [3] & the same is amended on August 27. 2003   regarding the utilization 

of fly ash/ Bottom ash generated from Coal/Lignite based thermal power plant, to protect the environment, conserve 

top soil & prevent the dumping & disposal of fly ash discharged from coal or lignite based thermal power plants. Thus 

the said modified Notifications issued from time to time for coal ash utilization are mentioned below for the quick 

reference.  

 

It is a matter of concern so MoEF&CC and other related government departments are addressing the 

bottlenecks/difficulties to achieve the target of 100% Fly Ash Utilization. In this regard recently, MoEF&CC has 

issued an amendment dated 25th January, 2016 to existing notification for the purpose of increasing fly ash utilization 

and for revising, the target date of 100% ash utilization to 31st December, 2017 [6,7]. 

III. FLY ASH UTILIZATION NORMS BEING MADE MORE STRINGENT  

Thus Ministry of Environment, Forest and Climate Change (MoEF&CC) has revised and made the norms more 

stringent for fly ash usage and disposal by granting permission to use it for agriculture. The ministry has also made it 

mandatory for power plants to give fly ash free of cost to users located within 300-kilometre-radius [7]. Every 

construction agency engaged in making of roads within a radius of 300 kilometer [7] from a coal or lignite based 

thermal power plant would be bound to use fly ash in accordance with the guidelines or specifications issued by the 

Indian Road Congress [7]. 

A large number of technologies have been developed for gainful utilization and safe disposal and management of fly 

ash under the concerted efforts made by National Council for Cement & Building Materials (NCB), NTPC Ltd. 

(National Thermal Power Corporation Limited), DST (Department of Science and Technology, Ministry of Science 

and Technology, Government of India), CSIR (Council of Scientific & Industrial Research, Government of India) 

laboratories and many other entities including private entities since the year 1983 [8-11]. As a result, Fly ash earlier 

was considered to be “hazardous industrial waste” material, has now acquired the status of useful and sellable 

commodity.  

IV. CHALLENGE PROVIDED BY AMD (ACID MINE DRAINAGE) AND 

REMEDIATION THEREOF 

In India, so far not many efforts have been made to use thermal power coal ash as backfill material in underground/ 

open cast mines which are filled with AMD (Acid Mine Drainage) and to predict its subsequent effect on ground water 

quality. One of the main problems in disposing of large quantities of coal ash is the possible leaching of different 
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elements which are toxic, and generally speaking are Chromium (6+), Arsenic (As), Nickel (Ni), Cadmium (Cd), Lead 

(Pb), Antimony (Sb), Manganese (Mn), Boron (B) and many such other elements. In general these are normally found. 

Although, Government of India-DGMS (Directorate General of Mine Safety) [12], CMPDI (Central Mine Planning 

and Development Institute Limited) etc.  had issued the Guidelines for Mine Closer Plan 2013  and Coal Mine 

Regulations 2011-Mine Reclamation Plan, but without mentioning fly ash. MoEF&CC vide it’s Office memorandum 

F. No. 22-13/2019-IA-III dated 28th August 2019 issued the Guidelines for disposal/utilization of Fly Ash for 

reclamation of low lying areas and for stowing of Abandoned mines/Quarries [13]. Although a lot of work has been 

done, but scientific aspects and requirements vis-à-vis AMD of such reclamation of mines with fly ash have not been 

worked out so far,  for the mines which are filled with Acid Mine Drainage (AMD) or are likely to be created in future 

after completion of the de-coaling of working mines with Indian context.  An extensive survey has been made where 

coal ash has been used in back filling the mines, development of demonstration projects to promote large volume coal 

ash utilization etc. [14-25]. 

V. METHODOLOGY ADOPTED BY EXPERTS 

Example of the work National Mine Land Reclamation Centre, Morgantown, West Virginia, USA and other experts 

work are reviewed, which have been executed in USA under more severe conditions than Indian conditions. The 

problems of toxicity and occurrence of Arsenic (As) have drawn much attention in Indian scenario. The issue of release 

of Arsenic (As) from coal ash has risen from several thermal power plants and created air, soil and water pollution. 

The heavy metal Arsenic (As) exists in the −3, 0, +3 and +5 oxidation states (Smedley et al., 2001) [22]. As a result 

Arsenic (As) forms different types of compounds and impacts health differently in different cases. The burning of coal 

and smelting of metals are major sources of Arsenic (As) in the air. The most sensitive ecological indicator of 

environmental pollution of arsenic, via air, was a mass eradication of honeybee families, first described as “Tisin’s 

disease” by Svoboda in 1936 [23], which occurred in the vicinity of agglomeration furnace facilities. Similar situations 

also have found in the vicinity of different smelters and power plants that burn coal with a high Arsenic (As) content 

(Bencko, 1987) [24]. The World Bank Group has also issued Pollution Prevention and Abatement Handbook on 

Arsenic Effective July 1998 [25]. This may emphasize environmental problem by Arsenic (As) leaching in to soils 

and groundwater and re-entry of Arsenic (As) in to atmosphere from fly ashes dumped near the plant area. This fact 

is referred here because there is lot of problem due to presence of Arsenic (As) in the eastern part of India say the 

areas of adjoining borders of states of Orissa, West Bengal and Chhattisgarh.  A lot of information available on the 

environmental problems related to Coal ash in public domain. 

VI. THE OBJECTIVE 

The objective of this paper is to give confidence to the authorities and regulatory bodies that thermal power coal ash 

could be safely and environment friendly be placed in the de-coaled mines and 100% ash could be utilized. This way 

the requirements of the notification of government of India for 100% ash utilization could be met successfully. 
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This Paper also intends to chalk out the need for taking up the necessary experimental study for suitable locations in 

India, where there is possibility of AMD presence such as Gorbi Mine area in “Singrauli” region and North East part 

of India in particular etc. There is also a great problem of disposal of ash in the regions of “Singrauli”, “Korba”, 

“Angul” etc. In “Singrauli” region there is threat of damage of a  huge water body the lake known as “Rihand 

Reservoir” and there are also major coal based power stations like  (i) NTPC Singrauli, (ii) NTPC Rihand, (iii) NTPC 

Vindhyachal, (iv) Anpara, U.P. (v) Obra, U.P. (vi) Reliance-Sasan, (vi) Essar-Sasan, (vii) Hindalco-Bargawan, (viii) 

Chitrangi. For understanding purpose the Chitrangi thermal power station could be discussed here. This power station 

is having about 25,322 MW installed capacity [2]  and would be producing about 1,85,695 tonne of coal ash  every 

day as based on the data of NTPC Talcher power station which is having 3000 MW installed capacity and is producing 

at least 22,000 tonne [2] of coal ash every day when power stations run at normal PLF (Plant Load Factor) [2].  

This huge amount of coal ash produced is big nuisance and threat to the environment as there is a limited scope of ash 

utilization because Singrauli region which is in a remote location. 

It is very necessary to make an attempt to study the scope of ash filling in coal mines in this remotely located region. 

The Gorbi mine in located in this region and has Acid Mine Drainage (AMD) problem. 

VII. STUDY REQUIRED ON INTERACTION OF COAL ASH WITH ACID MINE DRAINAGE  

Coal ash and Mine water interaction study with the aim to provide a representative data regime to arrive at the common 

line of action is essential, which would serve as a basic document for the formulation of guidelines for use of ash in 

mine back filling or reclamation purpose especially for the mines having AMD problem. It is necessary to take up the 

study through the following activities for respective materials: 

i. Fly Ash:  

a. Chemical Characterization : SiO2, Al2O3, Fe2O3, CaO, MgO, TiO2, SO3,Na2O, P2O5, K2O, V2O5, 

and Organic carbon 

b. Physical Characterization:  pH, Conductivity, Bulk Density, Specific Gravity, Porosity, Fineness, 

and Un-burned Carbon 

c. Mineralogical Characterization and Toxic, Trace and Heavy elements like Se, As, Co, Cu, V, Cr6+, 

Pb, Mn, Hg, Ba, Ni, Zn, Cd, B, Fe  

ii. Bottom ash: 

a. Chemical Characterization : SiO2, Al2O3, Fe2O3, CaO, MgO, TiO2, SO3, Na2O, P2O5, K2O, V2O5, 

and Organic carbon, 

b. Physical Characterization:  pH, Conductivity, Bulk Density, Specific Gravity, Porosity, Fineness, 

and Un-burned Carbon, 

c. Mineralogical Characterization and Toxic, Trace and Heavy elements like Se, As, Co, Cu, V, Cr6+, 

Pb, Mn, Hg, Ba, Ni, Zn, Cd, B, Fe 

iii. Pond ash: 

a. Chemical Characterization : SiO2, Al2O3, Fe2O3, CaO, MgO, TiO2, SO3, Na2O, P2O5, K2O, V2O5, 

and Organic carbon, 

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9894
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 2, February 2020            713 

ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9894    www.ijsrp.org 

b. Physical Characterization:  pH, Conductivity, Bulk Density, Specific Gravity, Porosity, Fineness, 

Un-burned Carbon, 

c. Mineralogical Characterization and Toxic, Trace and Heavy elements like Se, As, Co, Cu, V, 

Cr6+, Pb, Mn, Hg, Ba, Ni, Zn, Cd, B, Fe 

iv. Acid Mine Drainage (AMD)/ Mine Water:  

a. Se, As, Co, Cu, V, Cr6+, Pb, Mn, Hg, Ba, Ni, Zn, Cd, B, Fe, Th, U,  

b. pH, Conductivity, SiO2, Al2O3, Fe2O3, CaO, MgO, TiO2, SO3,Na2O, P2O5, K2O, V2O5 and Organic 

carbon,  

c. Specific Gravity,  

d. Acid Mine Drainage (AMD)/ Mine Water quality criteria for different uses (specified by CPCB, 

1979 and the Bureau of Indian Standards, 1982) as per the Indian Standard for Industrial effluents 

v. Soil in the mine area:  

a. Chemical Characterization : SiO2, Al2O3, Fe2O3, CaO, MgO, TiO2, SO3,Na2O, P2O5, K2O, V2O5, 

b. Physical Characterization:  pH, Conductivity, Bulk Density, Specific Gravity, Porosity, Fineness, 

Un-burned Carbon, 

c. Mineralogical Characterization and Toxic, Trace and Heavy elements like Se, As, Co, Cu, V, Cr6+, 

Pb, Mn, Hg, Ba, Ni, Zn, Cd, B, Fe 

 

vi. Ground water as per Indian Standard: Surface water quality criteria for different uses (specified by CPCB, 

1979 and the Bureau of Indian Standards, 1982) 

 

vii. Surface water as per Indian Standard: Surface water quality criteria for different uses (specified by CPCB, 

1979 and the Bureau of Indian Standards, 1982) 

viii. Quick Lime: 

a. Chemical Characterization : SiO2, Al2O3, Fe2O3, CaO, MgO, TiO2, SO3,Na2O, P2O5, K2O, V2O5, 

Mostly for Lime Purity, and  

b. Bulk Density 

ix. Hydrated lime and Any other alkaline material available: 

a. Chemical Characterization : SiO2, Al2O3, Fe2O3, CaO, MgO, TiO2, SO3,Na2O, P2O5, K2O, V2O5, 

Mostly for Lime Purity 

b. Bulk Density, 

c. Kinetic studies of interaction of reaction of Hydrated Lime with Acid Mine Drainage (AMD)/ 

Mine Water 

x. Leaching characteristics by TCLP/ SPLP procedure with AMD/ Mine water for  

a. Fly ash 

b. Bottom ash 
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c. Pond ash 

xi. Broadly TCLP (Toxicity Characteristic Leachate  Procedure) [17] is deployed  to find out the organic and 

inorganic ions  mobility present in liquid, solid, and multiphasic wastes present and in this case the is AMD.  

xii. Synthetic Precipitation Leaching Procedure  (SPLP) [18] is to be conducted as per EPA norm SW-846 Test 

Method 1312: 

Quote  

“Method 1312 is designed to determine the mobility of both organic and inorganic analytes present in 

liquids, soils, and wastes.” 

UnQuote 

The technique of SPLP (Synthetic Precipitation Leaching Procedure), is useful when we have to test for certain 

materials on the exterior of surfaces, which are exposed to rainfall.  

VIII. DISCUSSIONS 

It would be prudent if some basic are discussed here as described by Charles A. Cravotta III and Carl S. Kirby [18]. 

Acid Mine Drainage (AMD) is well characterized by high concentrations of dissolved sulfate (SO4
2- ), ferrous iron 

(Fe2+), and ferric iron (Fe3+) and colloidal or particulates Fe III compounds that are produced by the microbial 

oxidation of reduced forms of sulfur and iron in pyrite (FeS2):  

FeS2 + 3.5 O2 + H2O           Fe2+ + 2 SO4 2- + 2 H+ ……………..(1) 

Fe2+ + 0.25 O2 + 2.5 H2O              Fe(OH)3 (s) + 2 H+ ……………..(2) 

The total stoichiometric oxidation of pyrite by oxygen (O2) is shown by combining Equations 1 and 2. Half the protons 

(H + ), or acid, produced by the complete oxidation of pyrite results from the oxidation of pyritic sulfur to SO4
2- (Eqn. 

1) and the other half results from the oxidation of Fe(II) to Fe (III) and its consequent precipitation as Fe(OH)3 (Eqn. 

2). It could be discussed here more, but at the moment it is not required here. Acid Mine Drainage (AMD) is a 

dangerous pollutant of surface water. The main cause of AMD is the Pyrites (FeS and Fe2S3) encapsulated in coal 

seams and when it comes in contact with atmospheric oxygen, water and bacteria then it forms solutions of net acidity. 

This situation happens in abandoned and active coal mines in the mining process. AMD degrades surrounding 

landscapes and many a times is responsible for loss of life of animals and aquatic life.AMD also restricts water stream 

use for public consumption of water and industrial water supplies. Even it cannot be used for recreation purpose. After 

carrying out the investigations on the fly ash, bottom ash, pond ash, soil, lime/quick lime, the assessment has to be 

made for the pH, and acidity of the AMD accumulated in the mine pits.  It would be prudent to understand at this 

moment the concept of Acidity of the AMD in coal mining parlance and is explained below [26]. 

Charles A. Cravotta III and Carl S. Kirby [26] demonstrated that the hot acidity is related to the pH, alkalinity, and 

dissolved concentrations of Fe, Mn, and Al in fresh mine drainage. They have shown that the hot acidity accurately 
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indicates the potential for pH to decrease to acidic values after complete oxidation of Fe and Mn, and it indicates the 

excess alkalinity or that required for neutralization of the sample. 

Computation of Acidity and Net alkalinity is very well explained by Charles A. Cravotta III and Carl S. Kirby [26]. 

The acidity due to metals was computed from pH and dissolved metals concentrations in milligrams per litre based on 

certain calculations the quantity of neutralising material such as lime/ quick lime is estimated and mixed with 

engineering tools in the mine filled with AMD. This is one of the water-quality measure which is useful as a very 

good estimate of the severity of acid mine drainage. After treatment of mine water with lime and making sure that  

whole of the AMD has been neutralized, then water is pumped out and discharged to the natural streams to merge 

with the surroundings. Many a times if the mine is near by an Acetylene production plant, where Calcium Carbide is 

used as a raw material, the lime sludge discharged by the acetylene plant could be used as a neutralizing material for 

the AMD. This water can be reused for mining purpose also and this way it would help coal mine industry to conserve 

its water consumption. This water could also be sent to ponds for creating Fisheries for the local people to start small 

business there. Alternatively this work could also be a part of CSR activity of the Coal Companies. 

IX. CONCLUSION 

This paper has discussed the use of thermal power station coal ash for filling in abandoned coal mines. Further, it 

emphasises the need of knowing that what parameters are to be tested for the materials and what studies are to be 

conducted to be used for filing ash in the abandoned coal mines that are duly filled with Acid Mine Drainage (AMD) 

to avoid the environmental threat imposed by coal ash filling in mines filled with AMD. This paper also covered the 

understanding of the interaction of thermal power plant coal ash with Acid Mine Drainage (AMD). An emphasis has 

been made for the requirement for strong planning of the methodology for neutralizing the AMD before discharging 

into the natural water streams, wet or dry. In the absence of experience available in India with such mine filled with 

AMD the ash could not be filled in such mines. It has also been stressed in this paper that the guidelines prepared by 

the regulatory authority need to include the planning and actions for protecting the environment “in and out” of the 

mines which are filled with Acid Mine Drainage (AMD), which were not covered in the guidelines for filling in mines 

recently issued by MoEF&CC and CPCB. In this paper a reference has been made for the mine filled with AMD, as 

such there exists a mine in central India, namely the Gorbi mine which is located in the remotely located Singrauli 

region. Certainly, other mines could be encountered elsewhere having high sulphur and/or pyrites in coal located in 

the North Eastern part of India, and these are to be dealt with such strategy.  
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ABSTRACT: Assess antioxidant plus antibacterial 

activity of cooked vegetable dishes (common 

Pakistani recipes). Effects of Pakistani style 

cooking were investigated on antioxidant activity 

and radical scavenging activity of P.sativum, 

B.campestris, S.tuberosum, D.carota, Trigonella 

foenum-graecum, B.rapa, S. oleracea, C.annuum, 

B.oleracea var. botrytis, S.melongena and 

B.oleracea var. capitata, of raw, raw mixture and 

cooked form. Different concentrations of 

vegetables’ samples were checked with DPPH. 

There was no rhythmic change in antioxidant 

activity at ranging concentration rising from 10 to 

100 µg/ml. Checked that selected vegetables have 

scavenging activity but no anti-bacterial activity 

against selected bacterial strains while standard 

antibiotics have showed their inhibition zone.  In 

DPPH assay, average antioxidant activity of raw 

vegetables ranged from -3.083±0.034 to 

4.418±0.0160. Raw vegetable mixture’s average 

antioxidant activity ranged from -0.3025 ±0.0461 to 

-1.7651±.0565.  Cooked vegetable’s average 

antioxidant activity ranged from -0.021±0.0060 to 

2.242±0.114. Cooking influenced scavenging 

activity significantly (P < 0.05). IC 50 value ranged 

from -49.003 µg/ml to 24.595 µg/ml. Antibacterial 

activity of the entire extracts was evaluated by 

applying agar well diffusion technique.  

 

MATERIALS AND METHODS: Different types 

of vegetable are consumed in cooked form in 

Pakistani dishes were selected and purchased from 

local market of Sialkot. 

Chemicals: Entire chemicals utilized were of 

chromatographic grade. 2,2-diphenyl-1-

picrylhydrazyl (DPPH•), Agar, Antibiotic (for +ve 

response), ascorbic acid, Distilled water plus 

methanol were used. 

Instruments used in the research work: Test 

tube, Test tube stands, Petri plates, Inoculating loop, 

Flasks, Laminar air flow, Spirit lamp, Stirrer (glass 

rod), Cotton plugs, Aluminum foil, Rubber bands, 

Borer, Micro pipette, DMSO (for -ve response), 

Incubator, Swab, Whattman No. 1 filter paper 

Conclusion: Checked that raw mixture and cooked 

vegetables have antioxidant activity but no anti-

bacterial activity against our selected bacterial 

strains while standard antibiotics have shown their 

inhibition zone. 
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Research Objective(s): Assess antioxidant activity 

of some vegetable dishes/recipes before and after 

cooking. Study the consequences of Pakistani 

cooking technique on antibacterial activity of 

selected vegetable-based dishes 

 

 

 

Term Index: ROS (Reactive Oxygen Species), LDL (Low-

Density Lipoproteins), FRAC (Ferric Reducing Antioxidant 

Capacity), ORAC (Oxygen Radical Absorption Capacity), 

TRAP (Total Radical Trapping Antioxidant Parameter), FRAP 

(Ferric Reducing Antioxidant Capacity), DMSO 

(Dimethylsulfoxide), TEAC (Trolox Equivalent Antioxidant 

Capacity), RNS (Reactive Nitrogen Species, AIDS (Acquired 

immunodeficiency syndrome), HIV (Human 

Immunodeficiency Virus), SA (Scavenging Activity), DPPH• 

(2, 2-diphenyl-1- picrylhydrazyl), ATP (Adenosine 

Triphosphate )  
 

INTRODUCTION 
Background: Plants are colossal source of drugs 

from ancient time. There are different sources like 

preserved monuments, written paper as well as 

original drugs which are plants based. Cure through 

plants is the results of several years of great effort 

against sickness. ALL over globe plants are utilized 

against infectious illness. Herbal medicines which 

are derived from plant base material and have 

beneficial against disease. That is used in pharmacy 

manufacturing. Free radicals and antioxidants they 

were well known in combustion technology, 

polymer as well as radiation etc. Free radicals were 

reported for the first time in the history in 1956 and 

their associated toxic effects were discussed. 

(Gutteridge, 2000) 

Free radicals: Highly reactive molecules or free 

radicals have great frequency to react with DNA 

nucleotides, protein’s sulfhydryl bonds as well as 

polyunsaturated fatty acids. Production of free 

radicals may be endogenous (as of regular 

metabolic reactions) and it can be exogenous (by 

exposure to radiations, pesticides, pollutions as well 

as tobacco smoke etc). Numerous health issues are 

due to these free radical’s damage like cancer, 

cataracts, inflammatory plus cardiovascular disorder 

and emphysema etc. Vitamins have capability to 

scavenge free radicals are examples of antioxidants 

(Lobo, 2010). 

Antioxidants: Antioxidants are considered as 

organic chemical complexes. They have capacity to 

slow down oxidation of additional organic 

molecules in human body. During cellular 

oxidation-reduction reactions, free radicals are 

generated which may go ahead and start chain 

reactions which is dangerous for cell. For the 

stability of oxidative state, living systems contain 

composite system of antioxidants which are taken 

consumed as dietary antioxidants (Krishnaiah, 

2007). 

Source of Natural Antioxidants: Antioxidants 

especially the vitamins are among the main 

regulators in human metabolism. A healthy lifestyle 

accompanied by intake of healthy foods enriched 

with antioxidant activity can save from diseases. 

Interestingly, from last few decades, natural 

antioxidants for example caffeic acid, carvacrol, 

plant extracts, α-tocopherol as well as quercetin 

have been integrated into foodstuff wrapping 

(Sanches-Silva, 2014).  

Natural antioxidants and Edible materials: This 

field of research into antioxidant activity of dietary 

components has got huge interest in the present 

decade. In Pakistan, a huge majority of people 

suffer from deficiency of vitamins. For example, 13 

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9895
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% of people have less vitamin A level in serum. 

Such antioxidants can be obtained from vegetables 

and fruits. Cannot fulfill our nutritional needs 

without vegetables. For example, approximately 

78%of vitamin A is obtained from vegetables and 

some other sources (Akhtar, 2013). 

Vegetables are Source of Antioxidants: 

Vegetables have minerals, bioactive compounds as 

well as fibers. Such types of components are very 

useful against photo-oxidation and pathogens etc. 

Bioavailability of some antioxidants including beta-

carotene from vegetables also depends on other 

things which require making in cooked form. It 

reflects that cooking can enhance bioavailability 

through discharging protein complex (Bernhardt, 

2006). Only few vegetables are eaten as raw in the 

form of salad, but mostly vegetables are used after 

cooking for enhancement of digestibility. The 

availability of nutrients like vitamins plus minerals 

is enhanced by cooking. Thermal treatment, 

duration and cooking style may cause alternation in 

nutritive values. In brisk style cooking of 

vegetables, folic acid, ascorbic acid and some other 

nutrients become vulnerable to oxidation or readily 

oxidized by such type of cooking methods. Minerals 

are extremely affected by high thermal treatments. 

Extreme cooking may also be the reason of 

unpleasant results on digestion (Alvi, 2003).  

Microbes: Microbes especially bacteria are big 

reason of disease and even death of all over the 

world. Main reason of different infectious diseases 

is pathogenic bacteria. Pathogenic microbes 

extensively found in our surroundings responsible 

for diseases and even death. Pus forming infections 

plus some severs meningitis infections pneumonia 

as well as urinary tract infection are due to S. 

aureus. B. subtillus and E. coli are reason behind 

food poisoning (Sapkota, 2012). 

Antibiotic Resistance: Approximately from 60 

years antibiotic are effectively utilized against 

different diseases. But bacterial genes are showing 

resistance against antimicrobial drugs. Expansion in 

occurrence of such genes in bacteria colonize and 

ultimately effect living organism especially humans 

by two ways, emergence as well as dissemination 

(Istúriz, 2000).  

MATERIALS AND METHODS 

Collection of Vegetables: Pisum sativum, Brassica 

campestris, Solanum tuberosum, Daucus carota, 

Trigonella foenum-graecum, Brassica rapa, 

Spinacia oleracea, Capsicum annuum, B. oleracea 

var. botrytis, Solanum melongena, B. oleracea var. 

capitata, Allium cepa, Coriandrum sativum, 

Zingiber officinale of family Solanaceae, 

Cucurbitaceae, Liliaceae as well as Brassicacae etc 

which are consumed in cooked form in Pakistani 

dishes were selected and purchased from local 

market of Sialkot. 

Chemicals: Entire chemicals utilized were of 

chromatographic grade. 2,2-diphenyl-1-

picrylhydrazyl (DPPH•), Agar, Antibiotic (for +ve 

response), ascorbic acid, Distilled water plus 

methanol were used. 

Instruments used in the research work: Test tube, 

Test tube stands, Petri plates, Inoculating loop, 

Flasks, Laminar air flow, Spirit lamp, Stirrer (glass 

rod), Cotton plugs, Aluminum foil, Rubber bands, 

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9895
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Borer , Micro pipette, DMSO (for -ve response), 

Incubator, Swab, Whattman No. 1 filter paper 

 

 

 

 

 

 

 

 

Table 3.1   List of vegetables 

 

Sr. No. Plant species Family name Common name 

1 Brassica campestris Brassicaceae Mustard plant 

2 Solanum tuberosum Solanaceae Potato 

3 Daucus carota Apiaceae Carrot 

4 Pisum sativum Fabaceae Pea 

5 Brassica rapa Brassicaceae Turnip 

6 Spinacia oleracea Amaranthaceae Spinach 

7 Capsicum annuum Solanaceae Capsicum 

8 Brassica oleracea var. botrytis Brassicaceae Cauliflower 

9 Solanum melongena, Solanaceae Egg plant 

10 T. foenum-graecum Fabaceae Fenugreek 

11 Brassica oleracea var. capitata Brassicaceae Cabbage 

12 Zingiber officinale Zingiberaceae  Ginger 

13 Coriandrum sativum Apiaceae Coriander 

14 Cucurbita pepo Cucurbitaceae Pumpkin 

15 Allium cepa Amaryllidaceae Onion 

 

 

Sample preparation 
Two groups of samples were prepared, that are 

given below; 

a) Uncooked vegetables 

All vegetables were washed, cleaned, cut and grind.  

b) Cooked vegetables 

Vegetables were cooked in laboratory, after 

cleaning as well as washing with tap water. 

Were separated nonedible portion of vegetables. 

Nonedible portion were discarded while edible 

portions of vegetables where be cut into small 

pieces. Vegetables samples were divided into 

two groups, one portion was as control (raw or 

uncooked, were kept at normal room 

temperature). Second sample were subjected to 

treatment as domestic Pakistani style cooking. 

b.1 Cloves of garlic (30grams) as well as 

ginger (30grams) were crushed then 

some chopped red chilli (10grams) was 

added and crushed together to make a 

paste.  

b.2 Oil added in pan (50ml), onion (100 

grams) heated over medium flame and 

then crushed mixture of ginger and 

garlic paste (prepared in equal 

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9895
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proportion) were added and fried until it 

turns aromatic. 

b.3 Then 50 grams of tomato paste (peels 

removed) were added. 

b.4 Red chilli powder (0.5gram), salt (1 

gram) and turmeric (0.3 gram) were 

added. Saute until mixture was started to 

leave sides of saucepan. 

b.5 Respective drained veggies were added 

and fried for 2 to 3 minutes. Cover and 

cook on a low heat for another 2 minutes 

b.6 A little water (50 ml) was added and the 

mixture where be cooked on a medium 

to low heat until vegetables are tender. 

b.7 Coriander (5 gram) and garam masala (1 

gram) powder were added and let it 

simmer for two minutes. 

b.8 The stove turned off. 

Preparation of extracts: Samples of vegetables 

were prepared before and after cooking. Watery 

extracts where be ready with maceration technique, 

using to some extent modified technique illustrated 

by (Walia, 2011). Cooked and raw vegetable samples 

of 05 gram were dissolved in 50 ml of water. Strain 

this sample then mixture where be filtered by using 

Whatman filter paper 40. 3ml of extract both raw as 

well as cooked were taken in test tube. Added 1ml 

DPPH in each test tube and checked it on 

spectrophotometer. 

Determination of free radical scavenging 

activity: DPPH stable free radical SA technique 

(Choi, 2002) was applied for this purpose. Extract 

sample of 2.5mL each (i.e. dilution of cooked as 

well as raw vegetables extracts plus standards), a 

total of 1 mL of DPPH in water (0.3 mM) was 

added plus left at normal human body temperature 

for half hour. Absorbance of all reaction mixture 

was observed at 518 nm. DPPH in methanol was as 

negative control while methanol and were taken as 

blank in 1:1 ratio. All samples were replicated 

thrice, and optical density of the samples was read 

spectrophotometer. 

DPPH scavenging assay through evaluation of % 

scavenging activity of cooked vegetables at varying 

concentrations of methanol extracts. Another 

mixture was prepared of cooked sample via same 

method. Filtration procedure was repeated thrice for 

entire withdrawal of phyto-chemicals from solution. 

Supernatants, which was obtained collect from all 

samples then dehydrated beneath sterilized 

circumstances. Consequential sticky gummy 

accumulation was stored at 40C for additional use. 

After that, varying concentrations (10, 20, 30, 40, 

50, 60, 70, 80, 90 and 100 mg/mL) of resultant 

mixtures of vegetable samples, were checked with 

DPPH. 

Statistical analysis: Percent S.A. was calculated 

through following method,  

 

S.A. place for Scavenging Activity, absorbance 

sample is ‘As’ plus absorbance of control is ‘Ac’. 

Standard deviation of percent free radical 

scavenging activity was determined in support of 

the entire three replicas. Regression models of 

DPPH SA were built in support of their average 

values. Values of IC50 were determined by means 

of regression equations created during scatter plot 

investigations. 
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Antibacterial Activity: For anti-bacterial activity 

vegetable samples were selected. 

Collection and Identification of Plant Samples: 

Different vegetables which were show high 

antioxidant abilities of family Solanaceae, 

Cucurbitaceae, Liliaceae as well as Brassicacae etc 

which are consumed in cooked form in Pakistani 

dishes were selected. 

Extract Preparation: Cook vegetables which were 

showed high antioxidant scavenging activity 

(Solanum tuberosum, Solanum melogena, Pisum 

sativum, Capsicum annuum, Brassica oleracea var. 

botrytis and Cucurbita pepo) were ground in fine 

particles. Extracts were prepared using water. For 

this purpose, 50g of each cooked and raw mixture 

vegetables sample were extracted with water (100 

ml). Shake each sample and then filtered. The 

extracts were used for antibacterial assays (Behera, 

2017).  

Antibacterial Activity Preparation of Bacterial 

Inoculate: Inoculums of bacterial isolates were 

arranged in autoclaved L.B. media plus incubated 

this media intended for 24 hours at 37oC. Used four 

bacterial isolates; Staphylococcus aureus, 

Salmonella typhi, Pseudomonas aeruginosa, plus E. 

coli. 

Antibacterial Susceptibility experiment: Agar 

well diffusion technique was used to evaluate 

antibacterial activity on behalf of entire vegetables 

extracts. L. B. media was arranged, autoclaved for 

15 minutes at 121o C plus fixed in Petri dishes. All 

dishes consisted 20ml media. Inoculums of bacterial 

strain were evenly extended lying on media within 

different dishes by means of sterile swab. On solid 

media were bored 6mm well with the help of sterile 

borer. DMSO, Vegetable samples plus antibiotic 

were inserted within wells. Gentamicin, 

Meropenem and Ciprofloxacin were used as 

positive plus DMSO at the same time as negative 

control. All vegetables extract where be replicated 

thrice. Dishes were incubated on behalf of 24 hours 

at 37oC.  

Evaluation of zone or region of inhibition: Zone 

of inhibition for all vegetables were checked, 

calculated plus articulated in mm (Munazir et al., 

2012). Afterward on activity index (A.I.) and 

Percent Inhibition (P.I.) were determined on behalf 

of each one solvent extract achieved at 50 µg/ml 

using the following formula:  

Percent scavenging activity (S.A.) was determined 

through with subsequent prescription,  

 

P.I = Activity index  

RESULTS: Antioxidant activity of cooked and raw 

vegetable samples was assessed by DPPH.  

DPPH as Free constant Radical SA 

(Spectrophotometric method): DPPH free constant 

radical (2,2-diphenyl-1- picrylhydrazyl). It did not 

dimerize and delocalization on this molecule 

determined the amount of purple color by 

absorption band which is around 517 nm 

(Molyneux, 2004). It is very effective process to 

evaluate antioxidant activity of samples in 

extremely short time.  It determines the absorbance 

of DPPH radical to measure intrinsic capability of 

sample to provide electrons or hydrogen atoms to 

the oxidants. Stable DPPH-H which is formed by 

diminution of DPPH (in the form of solution) within 
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existence of hydrogen contributing antioxidant is 

main step of this method. DPPH is very stable 

radical at room temperature.  It shows very dark 

purple color during its free radical sate. When 

reaction starts it, dark purple color modifies to 

yellow on getting proton from phenolics substances 

(Sultana, 2008). Modification in purple dye showed 

as decrease in absorbance, which point out free 

radical scavenging power of plants extracts (Dubey, 

2010). 

Vegetables extracts were prepared in water. DPPH 

radical SA within cooked plus raw mixture of 

Cucurbita pepo (486.45%) is highest than Solanum 

tuberosum plus Capsicum annuum (80.24%), 

Solanum tuberosum plus Brassica oleracea var. 

botrytis (63.73 %),  Solanum tuberosum plus  

Pissum sativum (58.50%), Solanum melogena 

(53.65%), Solanum tuberosum, Pissum sativum and 

Daucus carota, (6.30%), Solanum tuberosum  plus 

Spinacia oleracea (-61.80%) Brassica rapa plus 

Spinacia oleracea (-72.84 %), Solanum tuberosum 

plus Trigonella foenum-graecum, (-98.68%), 

Brassica oleracea var. capitata  (-198.93%). While 

lowest SA is observed in Brassica campestris (-

234.43%).  

 

 

Table 4.1. Mean values of antioxidant activity of 

raw vegetables, mixtures of raw vegetable and 

cooked vegetables 
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Difference during DPPH radical scavenging actions 

(%inhibition) with respect to raw and cooked 

vegetables species was not constant. Results and 

trends of antioxidant activity in raw, raw mixture 

and cooked vegetables varied in each sample. In our 

study, the most common thing which observed in all 

results was that antioxidant activity of individual 

raw vegetables was much higher as compared to 

raw mixtures or cooked vegetables.  

 

 

 

Samples Average 

assessment’s 

Antioxidant 

activity (OD) of 

RAW vegetables  

Average 

assessment’s 

Antioxidant 

activity (OD) 

of RAW 

vegetable 

mixture 

    AC 

Average assessment’s 

Antioxidant activity 

(OD) of cooked 

vegetables  

         AS 

 
 

Cucurbita pepo -.2456 ± .0412 -.3025 ±0.0461 -1.774±0.1901 486.45% 

Allium cepa 1.2050±0.3494 

Allium sativum 1.8508±0.1535 

Capsicum annum 1.543±0.0741 

Brassica campestris 3.200 ± 0.227 -1.6679 ±1572 2.242±0.114 -234.43 % 

Pissum sativum -.4546 ±0.0918 -1.7651 ± .0565 -1.877± 0.052 6.30 % 

Daucus carota -2.618±0.039 

Solanum tuberosum 2.211±0.014 

Brassica Rapa 1.267±0.041 -1.1807± .0654 -0.3207±.0659 -72.84 % 

Spinacia oleracea 4.418±0.0160 

Capsicum annuum -3.083±0.034 -1.5207 ± .0280 -2.741±0.029 80.24% 

Solanum tuberosum 2.211±0.014 

Brassica oleracea 

var. botrytis 

1.870±0.042 -1.2166 ± .0345 -1.992±0.250 63.73 % 

Solanum tuberosum 2.211±0.014 

Solanum melongena -2.365±0.050 -1.2431 ± .2756 -1.910±0.184 53.65% 

Trigonella foenum-

graecum 

4.469±0.078 -1.5860 ± .0865 -0.021±0.0060  -98.68% 

Solanum tuberosum 2.211±0.014 

Pissum sativum -2.4546±0.0918 -1.6143 ± .0329 -2.5587±.2410 58.50  

Solanum tuberosum 2.211±0.014 

Spinacia oleracea   4.418±0.016 -1.7158 ± .0410 -0.6553±0.0112 -61.80 

Solanum tuberosum 2.211±0.014 

Brassica oleracea 

var. capitata   

1.293±0.123 -1.4915 ± .0583 1.4756±0.2237 -198.93 
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DPPH SA: Evaluation of % SA of Cooked 

Vegetables at changeable concentration of 

Methanol extract. 

Another mixture was prepared of cooked sample via 

same method. Filtration procedure was repeated 

thrice for entire withdrawal of phyto-chemicals 

from solution. Supernatants, which was obtained 

collect from all samples then dehydrated beneath 

sterilized circumstances. Consequential sticky 

gummy accumulation was stored at 40C for 

additional use. After that, varying concentrations 

(10, 20, 30, 40, 50, 60, 70, 80, 90 and 100 mg/mL) 

of resultant mixtures of vegetables’ samples, were 

checked with DPPH. There was no rhythmic change 

in antioxidant activity at ranging concentration 

rising from 10 to 100µg/ml. It can be seen in Table 

no. 4.2 values of optical density almost random at 

different concentrations. 

Table 4.2.  Comparison of % Scavenging activities of cooked vegetables at varying concentrations of 

methanol extracts. 

 
% B.campestr

is 

S.tuberosu

m, 

D.carota & 

p. sativum 

B. rapa & 

S.oleracea 

C. annum 

& S. 

tubersum 

B. oleracea 

var. 

botrytis 

S. 

melongena  

S. 

tuberosum 

& T. 
foenum-

graecum 

P. sativum 

& S. 

tuberosum 

S.oleracea 

& S. 

tuberosum 

B. oleracea 

var. 
capitata 

10 1.8683±

0.1788 

1.1219±

0.0592 

0.7578± 

0.0778 

1.0579± 

0.0249 

0.1442±

0.0105 

0.8730±

00830 

0.9402±

0.1024 

0.1830±

00077 

0.9462±

0.0255s 

0.5059±

0.1782 

20 2.1358±

0.3058 

1.2284±

0.0687 

0.7198±

0.1664 

1.3985± 

0.2547 

0.6539±

0.0043 

0.7425±

00201 

1.1032±

0.0903 

0.2277±

00259 

0.8382±

0.0936 

0.9519±

0.0708 

30 1.8218±

0.1245 

0.9772± 

0.1121 

0.8164±

0.0268 

1.0579± 

0.0249 

0.1442±

0.0105 

0.8730±

0.0830 

0.9402±

0.1024 

0.1830±

0.0077 

0.9462±

0.0255 

0.5060±

0.1782 

40 2.4044±

0.0915 

1.4092 

±0.3582 

0.8164±

0.0930 

0.9270± 

0.1426 

0.6832±

0.0093 

0.8854±

0.1148 

0.9071±

0.0706 

0.4851±

0.0111 

0.9461±

0.0267 

0.8625±

0.0684 

50 1.7497±

01712 

1.1497 

±0.0197 

0.8625±

0.0380 

1.1608±

0.0958 

0.4090±

00549 

0.7853±

0.1625 

1.0249±

0.0723 

0.1276±

0.0107 

0.8596±

0.0254 

0.8117±

0.3785 

60 2.3773±

0.1607 

1.1574 

±0.1460 

1.2078±

0.0106 

1.1749 

±0.0848 

0.3703±

0.0569 

0.8759±

0.0675 

1.1216±

0.0462 

0.3590±

0.0259 

1.0011±

0.0596 

0.5612±

0.0809 

70 2.3053±

04698 

1.0895 

±0.1238 

0.7621±

0.0345 

1.0315± 

0.0910 

0.5152±

0.0892 

0.7453±

0.1388 

09276±0

.2047 

0.5606±

0.0165 

0.9187±

0.2337 

0.6038±

0.0397 

80 2.4451±

0.4332 

1.0665 

±0.0204 

0.6774±

0.0180 

1.0053±

0.1372 

0.6222±

0.0261 

0.6614±

0.0895 

1.0026±

0.1779 

0.5292±

0.0123 

0.9896±

0.0753 

0.6921±

0.1180 

90 2.3109±

0.2278 

1.1013 

±0.1242 

0.7764±

0.0232 

1.0972±

00146 

0.6082±

0.0084 

0.6614±

0.0895 

0.9052±

0.0783 

0.5292±

0.0123 

1.0040±

0.0428 

0.6376±

0.0918 

10

0 

2.0810±

0.2417 

1.0804 

±0.0679 

0.5860±

0.0234 

1.1465±

0.0140 

0.4134±

0.0135 

0.6394±

01143 

1.0116±

0.0068 

0.0910±

0.0049 

1.1861±

0.0941 

0.5556±

0.1546 

 

 

Statistical analysis: Percent S.A. was calculated 

through following method,  

 

S.A. place for Scavenging Activity, absorbance 

sample is ‘As’ plus absorbance of control is ‘Ac’. 

Standard deviation of percent free radical 

scavenging activity was determined in support of 
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the entire three replicas. Regression models of 

DPPH SA were built in support of their average 

values. Values of IC50 were determined by means 

of regression equations created during scatter plot 

investigations. IC50 symbolizes for concentration of 

sample which can carry out as regards 50 % free 

radical SA. Assessments of regression coefficient 

(R2) were viewed in the direction of explain 

strength of dependent plus independent variables. 

Two-way Analysis of Variance (ANOVA) intended 

effects of raw mixture plus cooked vegetables. 

Checked concentrations plus interaction between 

these two independent variables which were all less 

than 0.05. 

 

Table 4.3. DPPH assay, regression equation, regression coefficient and IC50 for Vegetable samples. 

  

Vegetables R.E.(y=ax+b) R2 IC50 IC50(µg/ml) 

B. campestris y=0.039+1.930 0.217 1232.564 1.23256 

P. sativum, S. tuberosum& D.carota y=-0.010x+1.197 0.078 -4880.300 -4.8803 

B. Rapa & S. oleracea   y=0.009x+0.852 0.033 -5460.889 -5.4609 

C. annuum & S. tuberosum y=-0.007x+1.147 0.032 -6979.000 -6.979 

B. oleracea var. botrytis & S. tuberosum y=0.023x+0.324 0.134 2159.826 2.15983 

Solanum melongena y=0.002x+0.810 0.002 24595.000 24.595 

Trigonella foenum-graecum & S. tuberosum y=-0.001x+0.997 0.004 -49003.000 -49.003 

Pissum sativum & S. tuberosum y=0.021x+0.211 0.118 2370.905 2.3709 

S. oleracea & S. tuberosum   y=0.023x+0.826 0.487 2138.000 2.138 

Brassica oleracea var. capitata   y=-0.011x+0.730 0.046 -4427.400 -4.9274 

Scatter plot plus regression analysis of all 

vegetables are in figure 4.36 to figure 4. 43. The 

table 4.3 represents IC50 value of regression 

coefficients. The Lowest value examined in 

Trigonella foenum-graecum & S. tuberosumvv -

49.003µg/ml and highest value in S. melongena 

24.595µg/ml. (p<0.01) was illustrated by Two-Way 

ANOVA and DPPH free radical SA random with 

rising concentrations described that contrary 

relationship took place between antioxidant activity 

as well as IC50 values in vegetables samples. They 

took seven vegetables before and after 7 minutes of 

cooking. IC50 values of vegetables increased while 

antioxidant capacity reduced. In our study 

antioxidant activity of vegetables are also reduced 

after cooking and IC50 values of is between -

49.003µg/ml to 24.595µg/ml  (Srianta, 2012)explained 

that leafy vegetables have higher antioxidant 

activity with IC50 values of 4.53 mg/ml as well as 

8.46 mg/ml while in our results leafy vegetables 

after cooking have IC50 values 2.138 mg/ml, -

49.003 mg/ml, -5.4609 mg/ml and 1.23256 mg/ml. 

Antibacterial activity: This investigation was 

planned to explore antibacterial activity of raw 

mixture plus cooked vegetables. Humans have 

incredible influence on edible vegetations since 
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before civilization. Vegetables are cheap source of 

food for humans. Vegetables are affluent source of 

antioxidants and nutrients. Green leafy vegetables 

considered balance diet as well (Kamble, 2013). 

Bacteria are giving very high resistance to 

antibiotics, so natural antimicrobial agents may be 

best alternative to these conventional medicines. 

Majority of medicines are plant derived in recent 

pharmacy industry (Dubey, 2010). 

 

Figure 1 A 

 
Figure 2B 

 

Figure 3 C 

 
Figure 4 D 

Figure 4.39  A: Staphylococcus aureus, B: Raw mixture of vegetable extracts (A: C. annuum + S. 

tuberosum,B: B. oleracea var. botrytis + S. tuberosum,C: P. sativum + S. tuberosum, D: S. melongena) against 

S. aureus. C: Cooked vegetables extracts (A: C. annuum + S. tuberosum,B: B. oleracea var. botrytis + S. 

tuberosum,C: P. sativum + S. tuberosum, D: S. melongena E: C.pepo F:Raw mixture of C.pepo) against S. 

aureu

 

A 1 

 
B 1 
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C 1 

 
D 1

Figure  4.40    A, B: Salmonella typhi, C: Raw mixture of vegetable extracts (A: C. annuum + S. 

tuberosum,B: B. oleracea var. botrytis + S. tuberosum,C: P. sativum + S. tuberosum, D: S. melongena) against 

S. typhi  D: Cooked vegetables extracts (A: C. annuum + S. tuberosum,B: B. oleracea var. botrytis + S. 

tuberosum,C: P. sativum + S. tuberosum, D: S. melongena E: C.pepo F:Raw mixture of C.pepo) against S. 

typhi. 

 

A 2 

 

B 2 

 

C 2 

 

D 2 

Figure 4.41   A, B: Pseudomonas aeruginosa, C: Raw mixture of vegetable extracts (A: C. annuum + S. 

tuberosum,B: B. oleracea var. botrytis + S. tuberosum,C: P. sativum + S. tuberosum, D: S. melongena) against 
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P. aeruginosa, D: Cooked vegetables extracts (A: C. annuum + S. tuberosum,B: B. oleracea var. botrytis + S. 

tuberosum,C: P. sativum + S. tuberosum, D: S. melongena E: C.pepo F:Raw mixture of C.pepo) against  

against P. aeruginosa. 

 

A 3 

 

B 3 

  

C 3 

 

D 3 

Figure 4.42   A, B: E.coli C: Raw mixture of vegetables extracts (A: C. annuum + S. tuberosum,B: B. 

oleracea var. botrytis + S. tuberosum,C: P. sativum + S. tuberosum, D: S. melongena) against E.coli, D: 

Cooked vegetables extracts (A: C. annuum + S. tuberosum,B: B. oleracea var. botrytis + S. tuberosum,C: P. 

sativum + S. tuberosum, D: S. melongena E: C.pepo F:Raw mixture of C.pepo) against E. coli 

 

Investigation have tried to measure antibacterial 

activity of such vegetables (solanum tuberosum, 

Daucus carota, Pisum sativum, Capsicum annuum, 

Brassica oleracea var. botrytis and Cucurbita pepo) 

which were showed highest scavenging activity 

after cooking. For this purpose, used four strains S. 

aureus, S. typhi, P. aeruginosa, and E. coli. Were 

used well diffusion method to inject our samples. 

Our samples have not showed any antibacterial 

activity while they were show high SA activity. 

Observed that raw mixture plus cooked vegetables 

have antioxidant activity but no anti-bacterial 

activity against our selected bacterial strains while 

standard antibiotic has showed their inhibition zone. 
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Discussion: Vegetables are cheap source of food 

for humans. These vegetables are fountainhead of 

antioxidants and nutrients. Green leafy vegetables 

are considered balance diet as well. Mostly health 

conscious people like to eat more vegetables and 

fruits and less quantity of red meat. Green 

vegetables are great source of minerals and vitamins 

for People who have low income (Kamble, 2013). 

Plants are extensive source of medicine from 

ancient time. Relationship of human with 

exploration of drug through plants vegetation is 

very old. There are plenty of proofs from different 

sources like preserved monuments, written paper as 

well as original drugs which are plants based. Cure 

through plants is the results of several years of great 

effort against sickness. All over globe plants are 

utilized against infectious illness. Herbal medicines 

are such medicines which are derived from plant 

base material and have beneficial properties against 

disease. Plants are used in a variety of home 

remedies as well as raw stuff in pharmacy 

manufacturing. Likely 7,500 plants are applicable in 

health only in India. Peoples who are vegetarian are 

healthier because their foods include very high 

quantity of different “supernutrients” such as 

micronutrients, phytochemicals and defensive 

antioxidants. Anticancer, antimicrobial, anti-

parasites and antiviral are major pharmacological 

roles of plants. Free radical scavenging agents are 

also present in plants. Risk of major diseases is 

reduced due to the phytochemicals of plants 

(Shakya, 2016). Use of vegetations in food like 

cereals different fruits and vegetables are very 

beneficial for human health. Major bioactive 

compounds in plant extracts like phenolic as well as 

polyphenolics have great antioxidant activity. 

Polyphenols also have repair system in the favor of 

plant from oxidative polymerization by different 

enzymes. These compounds also have major role in 

reproduction as well as plants development. They 

also provide sensory characteristics, nutritional 

properties and excellent defense against pathogens 

as well as predators (Naczk, 2006).  

In the present study have tried to check antioxidants 

plus anti-bacterial activity of vegetables which 

cannot consume raw. Mostly vegetables are not 

utilized as raw; use it after cooking i.e. boiling 

microwaving as well as grilling. In Pakistan, 

vegetables are used after proper cooking or cooked 

with other vegetables; often single vegetable is not 

cooked. Tried to analyze vegetables before and after 

cooking by applying spices, oil plus thermal 

treatment. Several assays as well as techniques to 

evaluate antioxidant activity have been developed 

but used DPPH• method. It is very stable free 

radical. Delocalization of this molecule give rise to 

purple color by absorption band which is around 

518nm (Molyneux P. , 2004). 

Selected famous Pakistani vegetables’ dishes and 

have checked their antioxidant plus antibacterial 

activity. All vegetables extracts were showed good 

antioxidant plus scavenging activity. In 

subcontinent especially in Punjab and Rajasthan B. 

campestris which is locally known as sarsoo ka saag 

is very famous dish. Different ingredients are used 

in this recipe. Main component is B. campestris and 
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S. oleracea is also added to get better color and 

taste. Different spices i.e Zingiber officinale, A. 

sativum paste and A. cepa may be added. It is 

topped with butter or ghee.  Traditionally people eat 

it with Corn bread (Bhat, 2014). Checked SA of B. 

campestris which was very low -234.43% 

(Jiménez‐Monreal, 2009) investigated different 

home cooking methods like baking, griddling, 

pressure cooking, microwaving, frying as well as 

boiling on antioxidant activity of twenty vegetables 

by applying various antioxidant assays. Cynara 

scolymus kept its extreme high scavenging 

lipoperoxyl radical capability during all cooking 

processes and highest losses observed in B. 

oleracea var. botrytis following by microwaving as 

well as boiling. There is lowest loss of antioxidant 

in microwave cooking, baking and grilling. Boiling 

as well as Pressure cooking illustrates the way of 

high loss. Frying has intermediate position. Water is 

also not considered good for vegetables’ cooking. 

While our results showed that, raw vegetables have 

higher antioxidant activity than raw mixtures and 

cooked Pakistani dishes (with high thermal 

treatment and spices) (Miglio, 2007) evaluated 

effects of frequent cooking methods of vegetables 

like frying, boiling as well as steaming on total 

antioxidant capacity. Water based cooking methods 

better in conserved antioxidant activity of 

vegetables. With respect to texture quality as well 

as discoloration steamed vegetables were better than 

boiled while in case of frying antioxidant 

compounds were not fully retained. In our study, 

found that Trigonella foenum-graecum in raw form 

had highest antioxidant activity while in mixture 

raw and cooked form it was decreased.  Its 

scavenging activity was -98.68% (Wachtel-Galor, 

2008) found that antioxidant contents were 

enhanced by microwaving plus boiling but 

decreased with longer cooking no matter which ever 

method was applied. In our result, also found that 

high thermal treatment effected antioxidant activity 

of vegetables (Azizah, 2009) found that different 

cooking styles strongly changed pyhtochemicals 

especially antioxidants.  A study was conducted on 

C. pepo.  

It was stirred fried later boiled for 2, 4 and 6 

minutes and the result were 18 to 45% removal of 

its entire phenolic compounds. On the other hand, 

lycopene plus beta carotene was enhanced 02 to 

40.6 times upon stir frying plus boiling. 2 minutes 

boiling of C. pepo enhanced antioxidant activity 

many times. In this study cooked vegetables with 

traditional Pakistani cooking method in which 

frying, and, in some cases, boiling was also done 

e.g. Brassica campestris (Chuah, 2008) found effect 

of various cooking techniques on antioxidants 

activity of colored capsicum. Capsicum annum is 

known as source of antioxidant, Phyto-chemicals as 

well as ascorbic acid. Six varieties used with 

mixture of cooking method for example stir frying, 

microwave, boiling in water as well as heating for 

five minutes. Raw and cooked capsicum was 

analyzed. Outcomes suggest that no noteworthy 

difference occur (P > 0.05) in five minutes when 

cooked but show major differences (P < 0.05) for 

five minutes in boiling water, more decreased occur 
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in next thirty minutes. While in our study there is 

significant difference in antioxidant activity before 

and after cooking while SA is 80.24% which is 2nd 

highest in all vegetables (Perla, 2012) worked 

antioxidant properties of S. tuberosum pertaining to 

six-month depot. He observed five cultivars of and 

nine advanced selections with Varity of flesh, color 

and skin. He subjected familial and domestic 

cooking methods and observed that they could 

retard various compounds plus % of DPPH radical 

SA in all samples.  In boiling antioxidants are 

reduced to a lesser extent. Purple S. tuberosum had 

high contents of flavonols while red had flavonoids. 

Due to over cooking high loss of compounds 

occurred. Purple as well as red fleshed S. tuberosum 

showed higher radical scavenging properties than 

white as well as yellow after all above mentioned 

cooking techniques. Pigments as well as 

polyphenols in S. tuberosum are reduced in 

microwaving, boiling as well as baking. S. 

tuberosum are great source of antioxidants; can’t 

use it without cooking. In this case cooked Solanum 

tuberosum along with other vegetables like 

Trigonella foenum-graecum, Capsicum annum, 

Pissum sativum, Brassica oleracea var. botrytis and 

Spinacia oleracea. Results vary in all mixtures.  

 S. melongena is important member of family 

Solanaceae, it is well known vegetable in Asia 

especially in subcontinent and Europe. It is 

considered storehouse of phytonutrients, phenolic 

compounds, dietary fibers and vitamins (Dubey, 

2010). Mostly it is not used in raw form.  Boiling, 

grilling or frying is used for its cooking. In Pakistan 

mostly S. melongena are cooked with S. tuberosum. 

Mashed form of S. melongena is cooked and known 

as baingan ka barta in Punjab. Its roasted directly on 

flame thus has a smoky flavor. It is a pure 

vegetarian dish as A. cepa, Zingiber officinale, A. 

sativum, red chili, salt, oil, garam masala as well as 

parsley added to it. This dish is traditionally eaten 

with roti, paratha (Indian flat bread) or rice. Tried to 

estimate the antioxidant activity of traditionally cooked 

and raw mixture of S. melongena. SA of S. 

melongena was 53.65%. 

Vegetables extracts were prepared in water. DPPH 

radical SA in cooked and raw mixture of C. pepo 

(486.45%) is highest than S. tuberosum plus C. 

annuum (80.24%), S. tuberosum plus B. oleracea 

var. botrytis (63.73 %),  S. tuberosum plus  P. 

sativum (58.50%), S. melogena (53.65%), S. 

tuberosum, P. sativum and D. carota, (6.30%), S. 

tuberosum  plus S. oleracea (-61.80%) B. rapa plus 

S. oleracea (-72.84 %), S. tuberosum plus 

Trigonella foenum-graecum, (-98.68%), B. oleracea 

var. capitata  (-198.93%) while lowest SA is 

observed in B. campestris (-234.43%). Difference 

during DPPH radical scavenging actions 

(%inhibition) with respect to raw and cooked 

vegetables species was not constant. Results and 

trends of antioxidant activity in raw, raw mixture 

and cooked vegetables vary in each sample. In our 

study, the most common thing which observed in all 

results was that antioxidant activity of individual 

raw vegetables was much higher as compared to 

raw mixtures or cooked vegetables.  
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Microbes especially bacteria are big reason of 

diseases and even death in all over the world. Main 

reason of different infectious diseases is pathogenic 

bacteria. Pathogenic microbes are extensively found 

in our surroundings. S. aureus is pus forming 

infections microbe which causes pneumonia and 

sever urinary tract infection. Food poisoning is 

caused by B. subtillus and E. coli.  (Sapkota R. D., 

2012) 

Since more than 70 years have been using 

antibiotics against bacteria to save human health. In 

the beginning antibiotics were very useful against 

bacteria, but with the passage of time, new 

phenomenon pertaining to antibiotic resistance in 

bacteria was observed. Antibiotics resistance in 

bacteria is a natural phenomenon and due to this 

resistance, many strong antibiotics are declared 

useless now. (D’Costa, 2011) 

Conclusion: Plants protect human body against 

harmful effects of free radicals and disease-causing 

micro-organisms. Vegetables are rich source of 

antioxidants as well as antibacterial agents. 

Antioxidant activity of these vegetables was 

determined by applying DPPH assay and it was 

observed that scavenging potential of these 

vegetable extracts was of varying degrees.  

Two-way Analysis of Variance (ANOVA) intended 

effects of raw mixture plus cooked vegetables. 

Were checked concentrations plus interaction 

between these two independent variables which 

were P < 0.05 (Excluded of P. sativum & S. 

tuberosum and Trigonella foenum-graecum & S. 

tuberosum). 

Difference during DPPH radical scavenging actions 

(%inhibition) with respect to raw and cooked 

vegetables was not constant. Results and trends of 

antioxidant activity in raw, raw mixture and cooked 

vegetables varied in each sample. In our 

quantitative study, the most common thing which 

observed in all results was that antioxidant activity 

of individual raw vegetables was much higher as 

compared to raw mixtures or cooked vegetables.  

Antioxidant activity of raw vegetables > Raw 

mixture + cooked vegetables’ antioxidant activity. 

At varying concentrations (10, 20, 30, 40, 50, 60, 

70, 80, 90 and 100 µg/mL) of resultant mixtures of 

vegetables’ samples, were checked with DPPH. 

There was no rhythmic change in antioxidant 

activity at ranging concentration rising from 10 to 

100 µg/ml. The bacterial species were cultured in 

Lauria Bertaini (L.B.) medium and vegetable 

samples and standard antibiotics were co-cultivated 

with their respective bacterial strains to see how 

effectively they control their growth in the given 

medium. The zone of inhibition of entire vegetables 

extract was checked. In results checked that raw 

mixture and cooked vegetables have antioxidant 

activity but no anti-bacterial activity against our 

selected bacterial strains while standard antibiotics 

have shown their inhibition zone.  
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     Abstract: The study examined the influence of packaging on consumer buying decision of cosmetics. (A study of consumers of 

beauty care cosmetics in Awka). Many organizations are constantly caught in the web of their inability to identify elements of 

packaging that make significant influence on consumer buying behavior (Louw & Kimber, 2006). This is because packaging has the 

power to make, but also to break brand relationships. Therefore, the major objective of this study is to determine the influence of 

packaging on consumer buying decision. Other specific objectives include: to examine the type of relationship that exists between 

color of packaging and consumer buying decision and to explore the type of relationship that exists between package material and 

consumer buying decision. The study made use of survey design. The population of study was drawn from consumers of beauty care 

cosmetics in Awka metropolis. A  sample size of 323 consumers were used, which was derived using Topman formula.  Out of 323 

questionnaire, 288 copies were filled and returned. Pearson Product Moment Correlation were used to test the hypotheses. The 

findings revealed that colour of packaging and package material had significant positive relationship with consumer buying decision. 

The study recommended that producers of cosmetic products should pay attention to colour and type of material use in packaging. 

However, from the result of this study, producers of beauty care cosmetics are advised not to pay less attention to graphics but to 

through market survey identify proper graphical designs for packaging cosmetic products. Finally, the study also recommended that 

management should ensure that their product package is not also deceptive. 

 

Keywords: packaging, customer buying, beauty care, cosmetics.  

Introduction  

Packaging is one of the most important factors affecting consumer purchase decisions and plays an important role in 

marketing communications, especially at the point of sale (Chukwu & Enudud, 2018).  So, packing features are more concerned by 

marketers and play important role in decisions in relation to the development of increasingly profitable company (Saghaeian, 2013). 

Packaging is so important that most of the marketers believe it is the fifth ‘P’ of marketing mix with other four Ps of product, price, 

promotion and place and it is considered to be an important element in product strategy (Kotler, 2008). The packaging in industry is 

therefore, an important tool of marketing and competition in the international community for executive officers and owners of 

industries and commercial firms and the need to investigate about it has been highlighted by some scholars (Sahhaf & Zadeh, 2014). 

 

Though for some scholars, packaging is just the act of containing, protecting and presenting the contents through long chain of 

production, handling and transportation to their destinations in as good a state, as they were, at the time of production (Panwar, 2004).  

This is because we are in a dynamic environment where consumers taste and preference change with time. An environment that is 

very difficult to adequately predict the shift in consumer taste and preference. Packaging now is  not only a rapping of product that 

holds the information regarding product and the manufacturer of a product but also  is the ultimate selling proposition stimulating 

impulsive buying behavior, increasing market share and reducing promotional costs (Abdullah, Kalam & Akterujjaman, 2013). 

Companies especially producers of consumer products like beauty care cosmetics in order to gain competitive advantage use 

packaging to promote their products. This is because; they believe good elements of packaging like colour and material. 
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Most previous studies have pointed out to some factors, features and specifications of packaging and their influence on consumers' 

purchase intentions in different approaches like: understanding of cognitive-perceptual approach on customer purchase intention 

(Aghai, 2016). Majority of other works on the effect of packaging style, attractive packaging, value and quality of packaging, impulse 

purchasing on consumer buying behavior (Chukwu & Enudud, 2018). 

With previous studies and the lack of understanding of specific elements of packaging like; colour and package materials in this area 

prompted this study to evaluate the impact of packaging based on customer purchase intention with some elements of packaging of 

cosmetic products. It is necessary for better exploitation of the benefits of packaging industry to the important and influential elements 

and criteria identified in packaging and based on consumer opinion to be prioritized in the planning and organization of marketing 

activities to be considered. (Sahhaf & Zadeh, 2014).  

This work therefore, looks at the influence packaging on consumer buying decision of cosmetic products especially   beauty   care 

cosmetics. In order to achieve this, some elements of packaging like color, material, graphics and printed information as relevant 

factors of packaging have to be looked into to determine their influence on consumer buying decision of cosmetic products.  

1.2 Statement of the Problem 

Packaging has a huge role to play in the positioning of products.  Today, packages are designed to appeal different occasions, 

demand to different social groups and even distinguish between different brands. Although, packaging performs an important role in 

marketing communications and could be treated as one of the most important factors influencing consumers’ purchase of consumer 

products like cosmetics; the significance of its elements like: colour and material and the level their influence on consumers’ buying 

behavior are still relevant controversial issues for discussion among scholars (Kuvykaite, Dovaliene, & Navickiene, 2009).  

 

From extant literature, many organizations are constantly caught in the web of their inability to identify elements of packaging that 

make significant influence on consumer buying behavior (Louw & Kimber, 2006). This is because packaging has the power to make, 

but also to break brand relationships (Louw & Kimber, 2006). A key example of the latter is a case cited by Hofmeyr and Rice (2007), 

where a change in pack design contributed towards a drop in a leading beer brand’s market share by more than 20% in the space of 

just one year. 

 

In organizations, while designers often emphasize on the “shelf impact” of a package – the visual effect that the package has at the 

point of the purchase when seen in the context of other packages in the category, marketers emphasis more the verbal effect like 

product information (Silayoi & Speece, 2004). 

 

However, we must not fail to not that while common knowledge and mere observation  shows that because people cannot process the 

huge number of messages they are bombarded with (Jugger, 1999),  elements such as colour, and package shape have been suggested 

as a means of creating distinctiveness (Gaillard, 2007). Also previous research in branding found shape, colour, logo etc. to be used 

across different communication platforms (Gaillard, Romaniuk, Sharp, 2005; Gaillard, Sharp, Romaniuk, 2006; Romanuik & Sharp, 

2004). 

Since, the available empirical literature on this research work do not provide unanimous answer concerning influence of package 

elements on consumer buying decision coupled with fact that  from the extant literature  no or few  studies have been conducted to 

determine consumer’s perspective on influence of packaging on consumer buying decision  in the cosmetic industry in Nigeria and 

Africa in general. It is necessary to investigate in detail the influence of both the visual and verbal elements of packaging (color, 

material, graphics and printed information) on consumer buying decision of cosmetic products. This will help understand and 

maximize their different and specific influence on consumer buying decision of cosmetic products. 

1.2 Statement of the Problem 

Packaging has a huge role to play in the positioning of products.  Today, packages are designed to appeal different occasions, 

demand to different social groups and even distinguish between different brands. Although, packaging performs an important role in 

marketing communications and could be treated as one of the most important factors influencing consumers’ purchase of consumer 

products like cosmetics; the significance of its elements like: color, material, graphics and product information and the level their 

influence on consumers’ buying behavior are still relevant controversial issues for discussion among scholars (Kuvykaite, Dovaliene, 

& Navickiene, 2009).  

 

From extant literature, many organizations are constantly caught in the web of their inability to identify elements of packaging that 

make significant influence on consumer buying behavior (Louw & Kimber, 2006). This is because packaging has the power to make, 
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but also to break brand relationships (Louw & Kimber, 2006). A key example of the latter is a case cited by Hofmeyr and Rice (2007), 

where a change in pack design contributed towards a drop in a leading beer brand’s market share by more than 20% in the space of 

just one year. 

 

Currently, two categories of packaging elements have been established in marketing literature that affect a consumer's purchase 

decision: visual elements and verbal (also sometimes called informational) elements (Silayoi & Speece, 2004). 

Visual elements consist of color, form, size, material and graphics while verbal elements describe for example brand, producer and 

country-of-origin (Kuvykaite, Dovaliene, & Navickiene, 2009). Visual elements provide information that affects the consumer’s 

emotions whereas verbal elements send out information that has an effect on the consumer's cognitive orientation (Silayoi & Speece, 

2004).  

In organizations, while designers often emphasize on the “shelf impact” of a package – the visual effect that the package has at the 

point of the purchase when seen in the context of other packages in the category, marketers emphasis more the verbal effect like 

product information (Silayoi & Speece, 2004). 

 

However, prior to this research, few studies have been conducted in regard to packaging design and purchase decision. Comparing the 

impact of visual and verbal elements of package on consumers’ purchase decisions it could be stated that verbal elements are more 

important than visual ones. This is because packaging has several tasks including cutting through the muddle to get consumers to 

notice/see the product; communicating marketing information; stimulating brand impressions; and providing various brand cues 

(Louw & Kimber, 2006). On the contrary, according to Kuvykaite’s (2009) research on the impact of package elements on consumer 

purchase decision economics and management concluded that visual elements are more important. According to him, material is the 

most important visual elements for purchasing; colour and graphics were regarded as unimportant elements of package. However, we 

must not fail to not that while common knowledge and mere observation  shows that because people cannot process the huge number 

of messages they are bombarded with (Jugger, 1999),  elements such as colour, and package shape have been suggested as a means of 

creating distinctiveness (Gaillard, 2007). Also previous research in branding found shape, colour, logo etc. to be used across different 

communication platforms (Gaillard, Romaniuk, Sharp, 2005; Gaillard, Sharp, Romaniuk, 2006; Romanuik & Sharp, 2004). 

It is therefore obvious from the extant literature that there are discrepancies not only in the opinions and observations of designers and 

marketers of some organizations but also in the findings of scholars in this area. Therefore, to achieve the marketing objective for the 

brand and satisfy the desires of consumer, the aesthetic and functional components of packaging must be chosen correctly” (Keller, 

2009). Kapferer (1997) asserts that the aesthetic considerations relate to a package’s size and shape, material, colour, text and 

graphics, while the functional connotes product information. The impact of package and its elements on consumers’ purchase 

decisions can be revealed by analyzing the importance of its separate elements for the consumer’s choice. 

Since, the available empirical literature on this research work do not provide unanimous answer concerning influence of package 

elements on consumer buying decision coupled with fact that  from the extant literature  no or few  studies have been conducted to 

determine consumer’s perspective on influence of packaging on consumer buying decision  in the cosmetic industry in Nigeria and 

Africa in general. It is necessary to investigate in detail the influence of both the visual and verbal elements of packaging (color, 

material, graphics and printed information) on consumer buying decision of cosmetic products. This will help understand and 

maximize their different and specific influence on consumer buying decision of cosmetic products. 

1.3 Objectives of the Study 

The major objective of this study is to determine the influence of packaging on consumer buying decision. 

Other specific objectives include: 

1. To examine the type of relationship that exists between color of packaging and consumer buying decision. 

2. To explore the type of relationship that exists between package material and consumer buying decision. 

1.4 Research Questions 

1. What type of relationship exists between color of packaging and consumer buying decision? 

2. What is the relationship between package material and consumer buying decision? 

1.5  Research Hypotheses 

The following hypotheses have been formulated in line with the research objectives: 

H1: There is a significant relationship between color of packaging and consumer buying decision. 

H2: There is a significant relationship between package material and consumer buying decision. 
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2.1 Functions of Good Packaging 

Packaging performs many functions according to Onuoha and Egbuta (2010) packaging performs two basic functions which include 

protective function and promotional function. While according to Anyanwu (2000) the importance of packaging can be considered 

from three functional perspective of; 

Protective function 

Promotional function 

Perceptual function 

Nwaizugbo and Onyeka (2013) gave their function as protecting the product, promotion function, utility function, product 

differentiation and product development function. 

Basically, the functions of any package will be to protect the product the in the container. Design and promotional considerations are 

increasingly coming out in producing packages. In few cases there will be a conflict between what the manufacturers think the 

product ought to offer. In looking at the functions of packaging, it is profitable to consider the distributors, consumer and legal 

requirement for a package. 

i. Distributor Requirement 

The legal length of the distribution channel should be taken into consideration when designing packages. The amount of handling the 

container will receive and variations in climate conditions, which may be encountered between the point of manufacturing and sale, 

should be considered, attention should also be considered when designing package sales per square root or per linear foot of shelf are 

measures often used to measures retail productivity and retailers are likely to avoid packs that will occupy a disproportionate amount 

of space in relation their value. 

ii. Consumer Requirement 

Consumer want product but have little direct interest in the Packaging in the packaging of these products. Consumers are however, 

receptive to technical and aesthetic improvement in pack design, it is almost impossible to differentiate many competing products 

on the basis of objects criteria and their cases packaging and promotion constitute the sole distinguishing features upon which the 

products success or failure depends. Many products are not consumed immediately after purchase or after the package is opened. 

They are often used over varying periods of time. To prevent spoilage such product must be packed in reasonable packs. 

iii. Legal Requirement 

The production and design of packaging is influenced the increasing amount of information, which by law must appear on it. These 

legal requirements are not being taken seriously Nigeria manufactures. The increasing amount of information, which by law must 

appear on it. These legal requirements are not being seriously by Nigeria manufactures. The Nigerian standard organization, which is 

supposed to ensure compliance, does not appear to do a very good job. Example is given below about the nature of products 

information required. Consumer products should be marked with 

 Name and address of the manufacturer 

 Description of product 

 Any Relevant Expiring Date 

 Warning of Caution Necessary and Required References to Particulars. 

The rights to package design are also legal legal aspects of packaging. Design registration can be very valuable, especially in the 

area of wine, spirit, toiletries and cosmetics packaging. Means of securing the legal right over a product include the following. 

a) Patent right: for a new invention of application. 

b) Copy right: provided the existence and ownership can be proved. This is a powerful weapon against imitations. 

c) Trademarks: may assist in distinguishing packaging from competitors. To secure ownership of these legal rights, one 

should.  

1. Identify a designer: that means there is need to know who made who made the design, are there an employee or contracted labour? 

One person or several? 

2. Ensure that the rights have been assigned to him. 

There should be a standard clause in contracts of employment of copyrights. 

Format assignment documents for employees and contracted workers may be advisable. 

3. Keep the original drawing: A file should be kept with the history of development of the packaging. 

2.1.2 Packaging Elements 

4. According to Nilson and Ostrom (2005), the product packaging design includes the brand name, colour, topography and 

images, all which influence how quickly and easily a product catches the eye. Kotler (2004), distinguished six elements that 

must be appraised when taking packaging decisions; Size, Form, Colour Material, Text and Brand. Smith and Taylor (2004), 

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9896
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 10, Issue 2, February 2020              741 

ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9896   www.ijsrp.org 

noted that there are six variables that must be taken into consideration by producers when creating packaging and they include: 

Form, Size, Colour Graphics, Material and Flavour.  

5. According to Silyoi and Speece (2007), there are two categories of elements: Visual elements and Informational elements. 

Visual elements include: graphic, colour, shape and size while informational elements are information provided and 

technology. According to the, visual elements are related with affective aspect of consumer decision making process, while 

informational elements are related with cognitive one. The visual elements of packaging have a stronger influence on the 

purchasing when consumers have low involvement in the purchase, in other words, when the product is of low risk and less 

expensive. They also have a strong impact on impulse purchases (Nilson & Ostrom, 2005). 

6. In summary, there are two main blocks of packaging from the analysis of the literature and they include: Visual (graphic, 

colour, brand name, size, shape, form, and materials) and Verbal (printed information, producer, country of origin and brand 

name). 

7. Colour 

8. Colour plays an important role in a potential customer’s decision making process, certain colours set different moods and can 

help to draw attention (Deliya & Parmar, 2012). According to Harper and Miller Burns (2012), aligning fragrance and color is 

one of the most important tools a brand can wield in the perfume industry. It is important because product labels, packaging 

and colors have to be congruent with the odor of the product (Milotic, 2001). Same applies to food packaging, where the 

package cannot look better than the food tastes (Meyers and Gerstman, 2005). Colors and smells can nonetheless be learned if 

the color and odor are dissimilar (Milotic, 2001), though this is difficult to achieve because people have already strong 

associations with colors (Wu et al, 2009). 

9. Colors should not be looked upon as mere decorative means when incorporated in package design because they bring with 

them strong symbolic significance. Consumers have a direct sense for a product's colors as it impacts on their visual and 

psychological feelings (Wu et al, 2009). 

10. The first color function is that of catching the attention of consumers, especially at the point of purchase, where it has been 

proven that particularly vibrant colors, such as red and yellow attract attention. According to Wu et al (2009), red makes people 

excited while blue calms people, and this is because each color has its own meaning. Warm colors suggests fire and sun (both 

very progressive) and cool colors imply air and water (giving a tranquil feeling). The use of colors plays a big part in creating 

an aesthetic experience as they can reflect different characteristics, moods and temperaments (Wu et al, 2009). The moods 

associated with colors are advantageous if a brand needs a fresh beginning as a new package whose coloris very different to a 

brand's original package color, will attract the customer's attention. This makes the product more probable for purchase than a 

package whose color is moderately different (Garber, Burke and Jones, 2000).  

11. Size 

12. The effect of packaging size has a strong influence on the purchasing when the quality of the product is hard to determine 

(Silayoi & Speece, 2007). However, packaging size depends on product features and target market (Smith, 2004). According to 

Agariya (2002) different packaging size is a way to extend a product into new markets. The two visual elements shape and size 

have been written under one title here because they are particularly intertwined with each other. a manufacturer of paper cups is 

facing competition from a company that makes larger cups. The manufacturer wants to design a larger paper cup that 

maximizes perceived volume for the same amount of raw material. What shape of cups should it make?" (Raghubir and 

Krishna, 1999). There is a common saying among designers, that form follows function, (Adhesives & Sealants Industry, 2011) 

though technological changes in materials such as plastics has lead to new approaches in packaging where various design 

paradigms are incorporated into the package shape. Though there does not seem to exist conventional understanding regarding 

package shapes, many shapes are today part of the brand image, one of the most famous examples being the Coca-Cola bottle. 

It is also important for producers to consider different dimensions of the package's shape when introducing new products 

(Raghubir and Krishna, 1999). 

13. Designers need to appreciate how visual elements communicate and create abstract 

14. perceptions in the consumer's mind. So within the design process, designers should convey various feelings according to the 

shapes of different objects. For instance, square shapes give a sense of stability while circular shapes are perceived more as 

complete or perfect (Wu et al, 2009). Another thing to consider is that larger portions are often associated with higher social 

status and people may choose larger portions when they feel powerless and want to affirm themselves (Chandon, 2012). 

15. With other things the same, packages that appear larger will be more likely to be purchased, that is if the consumer does not 

read the information provided on the package concerning volume. Both consumer perceptions and volume have many 

connotations for package shape decisions (Raghubir and Krishna, 1999). Especially, the height of a container is considered an 

important dimension that consumers commonly use as guidance to make volume judgment. 

16. Consumers cluster most existing standard packages into four shape categories, these are cylinders, kegs, bottles, and spatulates, 

and each of these shape-types present characteristic effects on volume appearance, according to Garber, Hyatt and Boya 

(2009). In their study, the authors found that tall bodies give a larger overall package volume appearance than short bodies do, 

and geometrically complex forms are perceived as smaller than simple forms. Also, for packages that have compound complex 

forms that are composed of noticeable joining of two or more parts (including necks, shoulders, bodies, and feet), consumers 

tend to look at the body of the package to determine the volume. 
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17. It is also important to note that cultural differences do effect preferences in package design elements (Adhesives & Sealants 

Industry, 2011),and so does practical limits on how large or how miniature a package can be (Garber Jr., Hyatt and Boya, 

2009). 

 

18. Material 

19. When choosing between multiple products, particularly when the consumer is more involved in the process, he will often 

choose the higher priced item because the higher price implies higher quality (Deliya & Pamar, 2012). According to them, the 

same is true of packaging material; higher quality packaging and labels will influence the consumer to purchase more often 

than low quality packaging. Krasovec (2006) in their study divided materials used for packing into several types: paperboard, 

plastics, glass and metal. Material semantics of package design describes the communication of materials, texture and the fabric 

information of products (Wu et al, 2009), and as the packaging market is a highly competitive place, the actual packaging has 

become as significant to success as the product it is wrapped around (Daily Foods, 2001). 

20. According to Daily Foods (2001) developing and selecting the "right" container that successfully markets a product, especially 

foods, requires an understanding of packaging materials. Packaging professionals need to understand the advantages and 

disadvantages of particular materials and how they can be used to differentiate the product. The most used materials in 

packaging are today classified into plastic, paper, metal and glass (Hong & Suhua, 2011). Plastic started to be used for 

packaging in the beginning of the 20th century and has become the most economically popular packaging material. Paper 

packing is also a very fashionable choice because of its formability and low cost.  Aesthetically it is also a great marketing 

choice as beautiful pictograms can be directly printed onto the package. 

21. Metal packaging materials are known for being especially useful for protecting food during long periods of time, especially at 

war, during the 19th century. Today metal is still going strong due to its protecting character. But what has really made metal a 

favorite among packaging professionals is the ability to shape it into many different forms, and designers can get very creative 

with the shape and size of their containers with the use of metal (Hong & Suhua, 2011). 

22. Finally, glass is another favorite among producers as it also can form into various shapes. It is hard, transparent, heat-resistant 

and can be easily cleaned. It is primarily used for oil, alcoholic drinks, beverages and cosmetics. What might be considered as a 

negative aspect of glass as a packaging material is that it is fragile, relatively heavy and the cost of transporting and storing the 

material is rather high (Hong and Suhua, 2011).  

2.1. 3 Problems of Packaging; 

Today’s consumers is faced with so many problems because purchasing is becoming impersonal more so, products themselves are 

becoming more complex, because products are sometimes wrapped in plastic container that make it  difficult for the consumer to even 

known when faced with conflicting and confusing advertisement. 

 Most of the packaging in Nigeria are not adequately compelled to perform according to set standards. Mostly the packaging 

material often used mostly in the information voriting on packaging are so inadequate that the after effect of such a product, 

the direction of use, the weight etc. are no longer required as far as the manufacture is consigned.  

 Another major problem confronting packaging in Nigeria is the issue of monopoly or near monopoly or mar monopoly. 

Most of manufacturers of packaging material are few in the country.  

 consumers do not know their basic right regarding packaging most of them are grant, under the sale of Good Act (1979, for 

instance, the seller gives the consumer implicit under taking that the goods are of merchantable quality that is, they are not 

broken or damaged and that they will work properly because the consumers are ulitertes, any type of product can be sold to 

them without them protesting against it.  

2.1.4     Strategies of Consumer Buying Process 

The customer buying process also called a buying decision describes the process a customer goes through before they buy a product. 

The decision process usually involves five stages. However, consumers do not always pass through all five stages, they may skip or 

reverse some. The five stages are: 

Problem Recognition: This is often recognized as the first and most important steps in the customer’s decision process. The buying 

process starts when the buyers recognize a problem or need. The need can be triggered by internal stimuli (such as hunger or thirst) or 

external stimuli (such as packaging, advertising or word of mouth) because it pays emphasis on their benefits. 

Information Search: Having recognized the need, the next step a buyer may take is the information search in order to identify and 

evaluate information sources related to the central buying decision, customer or buyer may rely on print, visual, online, media or word 

of mouth for obtaining information and visiting stores to learn about the product. 

Evaluation Alternatives: Consumers will evaluate products or brand at this stage on the basis of alternative attributes. Those which 

have the ability to deliver the benefits the consumer is seeking, a factor that heavily influences this stage is customer’s attitude 

involvement. For example, if the customer’s attitude is positive and the involvement is high, then they will evaluate a number of 

companies or brands but if it is low, only one company or brand will be evaluated. 
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Purchase Decision: this is the penultimate stage where purchase takes place. Kotler (2009) states that this final purchase decision 

may be disrupted by two factors: negative feedback from the customers and the level of motivation to accept the feedback. 

 

Post Purchase Behavior: in brief, customers will compare products with their previous expectations and will be either satisfied or 

dissatisfied. Therefore these stages are critical in retaining a customer.  

3.1 Research Methodology 

The research design adopted in this study is survey which involves administering questionnaire to the respondents in order to address 

the objectives of the study. The study was carried out in Awka metropolis in Anambra State. The population of this study comprises 

consumers of beauty care cosmetics in Awka metropolis. Since the population of the study is unknown, we adopt the Topman formula 

for infinite population. This study employed disproportionate stratified random sampling technique. Structured questionnaire was the 

major instrument for data collection. A five point likert scale, ranging from strongly disagree to strongly agree was used in designing 

the questions. The supervisor did a face validation of the instrument to ensure that the instrument measures what it is intended to 

measure.  Test-retest method was also used to ensure that the measuring instrument provides a consistent result. This involves 

administering the same test instrument to the same group on two occasions and correlating the paired scores. The internal consistency 

of the research instrument was tested using Cronbach’s alpha coefficient. The coefficient reliability of their responses was established 

as 0.865, using Crombach Alpha which was considered high enough. The data collected will be analyzed using descriptive statistics. 

Multiple regressions and Pearson product coefficient correlation used to test the significance of the hypotheses generated for the 

study. This was adopted because it indicates which independent variable is the best predictor, the second best and so on. 

Results 

4.1 Respondents of colour of Packaging on Consumer Buying Decision 

Colour    SD D U A SA Total 

I love some beauty care cosmetics because of the 

attractive colour of the pack 

20 

6.9% 

38 

13% 

50 

17.3% 

100 

34% 

80 

27% 

288 

100% 

I Prefer beauty care cosmetics to others because of 

their colour 

20 

6.9% 

40 

13.9% 

50 

17% 

99 

34% 

79 

27% 

288 

100% 

I can easily locate some beauty care cosmetics at 

first sight due to its unique colour 

25 

8.7% 

35 

12.1% 

48 

16.7% 

98 

34% 

82 

28% 

288 

100% 

 Colour combination of beauty care cosmetics pack 

is attractive  

20 

6.9% 

26 

9% 

48 

16% 

98 

34% 

96 

34% 

288 

100% 

Total 85 139 196 395 337 1152 

Average 21 

7% 

35 

12% 

49 

17% 

99 

34% 

84 

29% 

288 

100% 

Source: Field survey, 2019 

The table above shows that on the average, 21(7%) respondents, 35 (12%) respondents, 49 (17%) respondents, 99 (34%,) respondents 

84 (29%) respondents strongly disagreed, disagreed, had not decided, agreed and strongly agreed respectively on colour of packaging 

variables. 

4..2 Respondents of Material of Packaging on Consumer Buying Decision. 

Material SD D U A SA Total 

I love some beauty care cosmetic care due the 

package material 

20 

6.9% 

20 

6.9% 

50 

17.3% 

98 

34% 

100 

34.7% 

288 

100% 

 The package materials for beauty care cosmetics 

are so attractive and move me to purchase the 

products 

20 

6.9% 

20 

6.9% 

52 

18% 

100 

34.7% 

96 

33% 

288 

100% 

I prefer beauty care cosmetics because page 

materials are not reusable 

24 

8.3% 

18 

6.3% 

25 

8.6% 

99 

34% 

122 

42% 

288 

100% 

I am moved to buy beauty care cosmetics because 

of the package material  

25 

8.7% 

28 

9.7% 

31 

10.8% 

99 

34.5% 

105 

36.5% 

288 

100% 

Total 89 86 158 396 423 1152 

Average 22 

8% 

22 

8% 

39 

14% 

99 

34% 

106 

36% 

288 

100% 

Source: Field survey, 2019 
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The table above shows that on the average, 22(8%) respondents, 22 (8%) respondents, 39 (14%) respondents, 99 (34%,) respondents 

106 (36%) respondents strongly disagreed, disagreed, had not decided, agreed and strongly agreed respectively on material of 

packaging variables. 

4.3 The Regression Analyses 

This analysis was employed to understand which among the independent variables are related to the dependent variable, and to explore the 

forms of these relationships. The table below depicts the summary of the regression results and the analysis of variance. 

 

Table 4.4.1: Summary of Regression Analysis Results 

Model       R  R Square Adjusted 

R square 

Std. Error of the 

Estimate 

       1 .692a .479 .448 2.39702 

                    

ANOVA   

  Degree of 

Freedom 

Sum of 

Squares 

Mean Square 

 Regression 6 534.006 89.001 

 Residual 101 580.319 15.746 

 Total 107 1114.324  

 Calculated F 15.490 

 Significant F .000a 

 Output of Regression – Co-efficient 

Model  Unstandarze 

ed 

Coefficients 

Standardor 

Coefficients 

t-statistics Sig 

        B Std. Error  Beta  T  

Constant .215 2.214 0.39206 1. 123 .000 

Colour .069 .119 .062 2.123 .004  

Material .080 .112 .060 2.124 .001  

Graphics .187 .098 .167  1.934 .005 

Print Info .358 .091 .373 3.926 .000 

a. Dependent Variable: Consumer buying Decision 

Tables 4.4.1 show the multiple regression results of the predictors: colour, package material, Graphics and printed information which 

accounted for approximately 48% of the variance in customer purchase decision (R2 = .479, F = 15.490, p < .001). The results showed 

that the elements of packaging and customer buying decision contributed positively and significantly to the regression model. 
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Furthermore, the results of the multiple regression analysis showed that the relationship between colour, package material, Graphics 

and printed information, and customer buying decision was positive and statistically significant. This means that as colour, package 

material, Graphics and printed information increase, customer  purchase decision also increases. This also implies or rather shows the 

relationship between packaging and customer buying decision is positive and statistically significant, suggesting that as packaging 

increases, customer purchase decision also increases.  

Also, as stated above the R2 of 0.479 indicated that 48% of the variation in consumer  buying decision can be explained from the four 

independent variables, thus 52.1% of the variation of customer buying decision  is not explained by these variables but the regression 

model is statistically significant (F- ratio =15.490; probability level =0.000). The probability level of 0.000 means that the regression 

model results are due to random events instead of true relationship. 

Hypothesis One: 

H1 There is a significant relationship between color of packaging and consumer buying decision  

 

Table 4.4: Relationship between color of packaging and Consumer   buying decision 

Correlations 

 Color    of Packaging Consumer 

Buying Decision  

Color of Packaging                Pearson Correlation 

                                                     Sig.(2 tailed) 

                                                               N 

                1 

 

                288 

     .441 

     .029 

     288 

Consumer buying Decision   Pearson Correlation 

                                                     Sig.(2 tailed) 

                                                            N 

             .441 

             .029 

             288 

       1 

      

       288 

 

Correlation is significant at the 0.05 level (2-tailed) 

 

The result of the test of hypothesis one (table 4.4.1) shows that the coefficient (r) and p-value are .44 and .029 The significance (.029) 

is less than the level of significance (.029). This indicates that there is strong correlation between color of packaging and consumer 

buying decision. Therefore, we accept the hypothesis that there is a significant relationship between color of packaging and consumer 

buying decision 

Hypothesis Two: 

H2 There is a significant relationship between package material and consumer buying decision  

 

 

Table 4.5 Relationship between Package Material and Consumer Buying Decision 

Correlations 

 Package Material Consumer 

Buying Decision 

Package Material                 Pearson Correlation 

                                                  Sig.(2 tailed) 

                                                      N 

                1 

 

                288 

     .549 

     .027 

     288 

Consumer Buying Decision          Pearson Correlation 

                                                       Sig.(2 tailed) 

                                                               N 

             .549 

             .027 

             288 

       1 

      

       288 
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Correlation is significant at the 0.05 level (2-tailed) 

The result of the test of hypothesis two (table 4.4.2) shows that the coefficient (r) and p-value are .54 and .027. The significance (.027) 

is less than the level of significance (0.05). This indicates that there is positive correlation between package material and consumer 

buying decision of cosmetics. Therefore, we accept the hypothesis that there is a significant relationship between package material 

and consumer buying decision. 

5.1 Discussion of Findings 

The main objective of this study is to determine the relationship between elements of packaging like color of packaging, material of 

packaging, graphics on packaging and printed information on packaging and consumer buying decision.  The study shows that out of 

the four elements of packaging (color, material, graphics and printed information) used to examine the relationship with consumer 

buying decision in Awka, all have significant relationship with consumer buying decision. 

5.2. The Relationship between Color of Packaging and Consumer Buying Decision 

From the results in chapter four, the first hypothesis which states that there is a significant relationship between colour of packaging 

and consumer buying decision was accepted. This owing to the fact that the data analysis result showed that r = .441 indicating a 

strong positive correlation between color of packaging and consumer buying decision. The acceptance is in line with the work of 

Deliya and Parmar (2012) on the role of packaging on consumer buying behaviour in Patan District, India. Using a total of 145 

participants.  Colour as one of the elements of packaging used to determine the relationship between elements of packaging and 

buying decision was statistically significant.  This supports the fact that packaging influences consumer buying decision. This implies 

that the more the colour is visually attractive to consumers they more they buy the product. The study is also in line with the study by 

Silayoi and Specee (2014). The study found out that color as element of packaging has the strongest significant relationship with 

consumers buying decision. 

5.3 The Relationship Between Package Material and Consumer Buying Decision 

Also from the result above, the second hypothesis which states that there is a significant relationship between package material and 

consumer buying decision was accepted. This owing to the fact the result showed that r = .54 indicating a strong positive correlation 

between package material and consumer buying decision. This is in line with the studies carried out by Silayoi and Specee (2014). 

This study also found out that package material has a significant relationship with consumer purchase decision for selected consumer 

non-durables.  

6.1 Conclusion and Implications 

This study examined the influence of packaging on consumer buying decision of  beauty care cosmetics. Empirical evidences show 

that printed information on packaging remains most significant predictor of consumer purchase decision for beauty care cosmetics 

followed by package material, then colour and finally, graphics on packaging. This implies that producers of cosmetic products like 

beauty care cosmetics should pay more attention to these major factors when designing the package for their products. 

 This is because it is necessary to highlight that the results of this study will provide new result of marketing dynamics to producers 

and marketers of consumer products. This will also contribute major share in improving the revenue of these firms. 

7.1  Recommendations 

Based on this background, the following recommendations are made: 

1. Producers of cosmetic products like beauty care cosmetics will continue to ensure that the printed information, package materials 

and color of the package will keep attracting consumers by maintaining their current state of packaging and improve on it when 

necessary through proper market investigation. They should also pay attention to printed information and type of material use in 

packaging. However, from the result of this study, producers of beauty care cosmetics   are advised not to pay less attention to 

graphics but to through market survey identify proper graphical designs for packaging cosmetic products. 

2. It was recommended that organizations will pay attention to the information used. It must also be more useful technically. 

Management should ensure that their product package is not also deceptive.  
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Abstract- The study presented a deterministic mathematical model for investigating the dynamics of Chikungunya virus 

transmission into a human population. A system of nonlinear differential equations was used to formulate the mathematical 

model. The threshold value  0R  for the disease was determined using the next generation matrix approach. 

As well as the numerical simulations, the stability analysis of the disease-free and resistant equilibrium solutions was also carried 

out. From the analysis 0 1R   and the stability also revealed that the disease-free balance is asymptotically stable locally and 

globally. And that of endemic equilibrium is asymptotically stable at the local level. 

 

Index Terms- Chikungunya, Disease-free equilibrium, Gershogrin Theorem,  

I. INTRODUCTION 

Chikungunya fever (CKIKV) is an arboviral disease which is normally caused by transmitted by the parasites genus aplhaviral. This 

disease was first encountered in Tanzania in 1953 (Weaver and Lecuit, 2015). The main causative agent of this disease is the Asian tiger 

mosquito (Aedes Albopictus). The particular type of mosquito is found in the tropics and some parts of Africa( (Dubrulle et al., 2009; 

Tsetsarkin et al., 2011). An individual begins to show signs of the disease within two to four days after exposure. These signs include 

fever which may sometimes prolong between two to seven days. There are also joint pains as a result of the infection which sometimes 

can even last a week, months or years. The disease has a minimal mortality rate which is a little less than 0.001 per cent. There is also 

severe complications sometimes among the aged and infants (Anon, 2014). 

Researchers have over the years tried to obtain information about the disease outbreak. For instance, Mavalankar et al, (2008) studied 

the mortality rate of chikungunya in India.  Staple et al. (2009) modelled the epidemiological and global expansion of chikungunya fever 

focusing on the clinical features and the laboratory testing for the disease. Ramchum et al. (2010) also performed the excess mortality 

profile during the 2006 chikungunya outbreak in Mauritius. Modelling of the spread of the disease in the Reunion Island taking into 

consideration control measure and the latent period of the disease was considered by Dumont and Chiroleu (2010). By exploring optimal 

control strategies, Moulay et al., (2011) modelled and analysed a similar model on the population dynamics of mosquitoes. In order to 

determine the effect of the disease using reported cases, Yakob and Clements (2013) conducted a study, centred on the relationship 

between asymptomatic and symptomatic human cases. Also, Naowarat et al., (2011) developed a deterministic model representing the 

susceptible Infectious Recovered for Host and Susceptible Infectious for the transmission of chikungunya fever. 

 
Furthermore, by incorporating the transmission dynamics of the disease using mathematical models, the effects of the disease were 

simulated. This enables Poletti et al. (2011) to determine how various intervention measures affect the outbreak of the disease and the 

possibility of future outbreaks, especially in temperate regions. Reiskind et al. ( 2010) compared the two causal agents Aedes albopitus 

and Ades aegypti which are the primary and secondary vectors respectively by modeling the chikungunya exposure and adult longevity 

in Aedes albopictus and Aedes aegypti. To limit the chikungunya transmission or infection in the absence of any effective treatment 

measures yet discovered, Alkama et al. (2015) presented an optimal control model for the disease transmission. 

 

Most of the studies modelled the disease with control. Since the disease is emerging and gradually spreading throughout the world, there 

is a need to know about the transmission dynamics when there are no control measures.  This would provide insight into the actual 

transmission pattern of the disease. Therefore, this research aims to model and analyze the transmission dynamics of chikungunya 

without control measures. 
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II. METHODOLOGY 

A. Model Formulation 

The Susceptible Infection and  Recovered model of the transmission of chikungunya disease in human and Susceptible Exposed 

Infectious model of the vector population were considered in the study. This takes into consideration the transmission of chikungunya 

between human and vector populations since there must be an interaction between them before the disease can be spread. The human 

population  hN t was partitioned into three separate epidemiological compartments which are the susceptible humans  hS t , infectious 

humans  hI t and Recovered humans  hR t . The disease transmission starts when the susceptible human is bitten by an infected Asian 

tiger mosquito. The bitten human has a high probability of been infected. Therefore, the infected human transitions from the susceptible 

compartment  hS t to the infectious compartment  hI t and can also infect the susceptible mosquitoes when they are bitten again. Over 

a period, there are movement of individuals from the infectious compartment to the recovered compartment  hR t . An individual becomes 

immune to the pathogen for life after recovery from the disease. 

Furthermore, the adult vector population  vN t  was also partitions into three compartments namely; Susceptible vector  vS t , Infectious 

vector  vI t , and exposed vector  vE t . When a susceptible vector bites an infectious human and becomes infected, this vector is exposed 

to the virus and therefore joins the exposed class  vE t  as a result of the latent period of the virus. After the latent period, the vector then 

becomes infectious and transitions to the infectious class  vI t .  

 

B. Compartmental Model 

The SIRSEI compartmental model is considered for this study.  

 

Model Assumptions 

The following are the model assumptions: 

i. Host recover from the disease permanently and become immune for life 

ii. The exposed class of the disease in humans is excluded because the incubation period (latent) of the disease is short. 

iii. The omission of the removal class of the vector is because the vector does not die as a result of chikungunya. 

iv. Natural death is constant in all groups. 

v. It assumed that both the vector and human population are confined in a specific geographical area. 

The diagrammatic representation of the various compartments under consideration in this study is indicated in figure 1. 

 

 
Figure 1 Compartment Model of the transmission of Chikungunya Fever 
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C. Compartmental Model Analysis 

The host population may be easily infected over time due to the recruitment of new members. This is represented by the parameter .h
 is the rate of a host being infected with the chikungunya virus. The parameter is very essential in disease modelling since it shows 

the effect of disease transmission on the host population. It is noted that not all humans get bitten by infectious mosquitoes. Hence, the 

population of the mosquitoes that bite humans is /v vI N . The natural deaths, thus the deaths that do not occur as a result of chikungunya 

on the host population is represented by h . The factor /v h vI S N leaves the susceptible host class and enters the infectious host 

class since the moment there is an infection, members are no more susceptible; they rather become infectious.  represents the 

recovery rate of an infectious host. Death due to the disease is represented by  . The rate at which the number of infectious changes 

is dependent on the host infectious population. The recruitment of new members into the vector population is given by v . A 

susceptible vector 
vS can be easily infected by a mosquito with the chikungunya virus at a rate h v

h

I S

N


 where   is the transmission 

rate of the virus from infected humans to susceptible vectors.  is the rate at which the exposed vector becomes infectious. 

Mathematical model of the interaction between humans and vectors are defined in the form of non-linear systems of differential 

equations below: 
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D. Determination of Disease Free Equilibrium Points 

To derive the disease-free equilibrium, equation (1) is equated to zero resulting in equation (2): 
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Evaluating equation (2) gives the disease-free equilibrium points as:  
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* * * * * *, 0, 0, , 0, 0h v
h h h h h v

h v

S I R S E I
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E. Determination of Basic Reproductive Number  0R  

The basic reproductive number  0R measures the average number of secondary infections generated by a primary case in a state of 

most susceptible individuals (Chowell et al., 2004).  It is the main determinant of whether a possible outbreak of a disease can generate 

into an epidermic (Heersterbeek, 2002). According to Otoo et al, (2019) when 0 1R  , the infection dies out and there is no epidemic 

hence the disease-free equilibrium (DFE) is said to be locally asymptotically stable. When 0 1R  the infection will spread rapidly 

throughout a given population and the DFE is said to be unstable. This happens because there would be an increasing number of infective 

individuals within the population. In certain situations, the basic reproductive number may not be the main determinant in measuring 

whether an outbreak will be epidemic or not. Since at times certain conditions aiding the spread of the disease may change as the disease 

begins to spread. However, the basic reproductive number is still important in measuring the spread of disease since it can be expressed 

as an increasing function of the peak prevalence of infected hosts and the final size. 

To compute 0R , the following are calculated x ,  i iV p p   , 1V  , and 1A KV  where A is the Next Generation matrix, 0R  is the 

maximum eigenvalue of A . The disease compartments of the model are in the determination of the basic reproductive number 

considered which includes the infectious host ( )hI , the Exposed vector  vE  and the infectious vector  vI  as indicated in equation 

(4) 
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The rate of occurrence of new infections (Y) in the compartment is given in equation (5) as:  
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Therefore, evaluating Y at the disease-free equilibrium (DFE) results in equation (6)  
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       (6) 

The rate of transfer of individuals into the thi  compartment is 
ip  , while that of individuals out of compartment the thi  compartment 

is 
ip  . The transfer state is  i ip p p   . Next, the transfer is computed as indicated in equation (7): 
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Evaluating the transfer state at the disease-free equilibrium points results in a non-singular matrix V as indicated in equation (9) 
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Therefore, the Next Generation Matrix  A  is given by equation (11) as:  
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The eigenvalues of the next generation matrix A in equation (11) are indicated in equation (12) 
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This can be simplified to: 

  
0

h v

h v h h v

R
N N

 

      


   
          (14) 

 

0R represents the basic reproductive number. The presence of the square is because two generations are required for an infected 

vector or host to reproduce itself. 

 
F. Local Stability of Disease-Free Equilibrium 

 

Theorem 1 (Gershgorin Theorem) 
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Every eigenvalue of a square matrix satisfies the inequality  , 1,2,3,...,ij ij

i j

Q Q i n


   where  are the eigenvalues of the matrix 

Q  (Dodd and Gupta, 1969). 

 

Definition 1 (Lyapunov Function) 

Suppose that
0x  is an equilibrium point for a system of equation and let V (Lyapunov Function) be a positive definite continuous 

differentiable function, then;  

i. If V


 is negative semi-definite, then 
0x is stable 

ii. If V


is negative definite, then
0x is asymptotically stable. 

The Lyapunov functions are scalar functions which are used to prove the stability of an ordinary differential equation. 

The stability analysis of the disease-free equilibrium is performed next by evaluating the Jacobian matrix as a result of equation (1) at 

the disease-free equilibrium point and the application of the Gershgorin theorem. Thus, 
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If  1

0 1R KV   , then the DFE is asymptotically stable and when 
0 1R  , the DFE is unstable. 

To prove the local stability of the disease free equilibrium, Gershgorin’s theorem is employed. By the Gershgorin theorem,  
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Equation (15b) multiplied by equation (15e) gives: 
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Also, equation (15h) multiplied equation (15f) gives: 
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                                                                                      (16) 

Therefore,  

  2
1 h v

v h v h v hN
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2

01 R  

0 1R              (18) 

 

Therefore, since 
0 1R  , then the disease-free equilibrium is locally asymptotically stable. 

 

G. The Endemic Equilibrium (EE) Solution 

From the system of equations in equation (1), the endemic equilibrium solution is given by the set of equation(19): 
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Where 1 , 2 , 3 , 4 , 5 , 6  are given by: 
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H. Local Stability of Endemic Equilibrium Solution 

Due to the complex nature in computing the eigenvalues from the characteristics polynomial, Feng et al, (2001) described an approach 

with the introduction of the basic reproduction number, 0R in the analysis of the endemic equilibrium states. According to Feng et al., 

(2001), when 0 1R  , the system has a unique endemic equilibrium that is locally asymptotically stable. Applying this technique to 

analyze the local stability of the endemic equilibrium, a Jacobian matrix, J was formulated by differentiating each of the system of 

equations in equation (1) with respect to hS , hI , hR , vS , vE , vI , and evaluated at the endemic equilibrium points. 

The Jacobian matrix evaluated at the endemic equilibrium is represented in equation (21): 
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By applying the Gershgorin’s theorem to equation (21) and multiplying through by (-1) results in the following: 
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By analyzing the above inequalities, 
0R is positive and for this accession to hold, 2

0 1 0R   . Hence 2

0 1R  . This shows that the endemic 

equilibrium is locally asymptotically stable. 

 

I. Global Stability Of Disease-Free Equilibrium 

With reference to Tewa et al. (2009), our Lyapunov function is defined to be 
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*

0V   

Hence since the solution for 
*

V  will always produce strictly non-zero results, it therefore proves that the disease free equilibrium is 

globally asymptotically stable. 

 

J. Numerical Simulations 

In this section, the numerical simulations of the Chikungunya model are presented using parameter values which were taken from various 

sources and others estimated. These parameter values are indicated in table 1. All simulations in this section were performed using 

Maple Software. 

 

   TABLE 1: PARAMETERS, VALUES, AND THEIR SOURCES 

Parameter Value Source 

 0hS  80,000 Estimated 

 0hI  20,000 Estimated 

 0hR  0 Estimated 

 0vS  20000 Estimated 

vE  6000 Estimated 

 0vI  4000 Estimated 

hN  100,000 Estimated 

h  (0.0201-0.0223) day-1 Naowarat et al,. 2012 

h  (0.0285-0.03021) day-1 Nishiura(2006) 

  0.245-0.323 Moulay and Piagne (2012) 

  0.001%  Anon (2016) 

  0.0472-0.1428 Tang et al,. (201l) 

vN  30, 000 Estimated 

v  0.022-0.026 Dumont and Chiroleu (2010) 

v  (0.0153-0.0156) day-1 Naowarat et al., 2011 

  (0.246-0.254) day-1 Tsetsarkin et al., 2011 

  (0.0561-0.0589)-1 Manore et al., 
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Figure 2 Simulations of the Human and Mosquito Population 

 

 

Figure 2 shows a steady decline in the number of susceptible human population which corresponded to an increase in the 

infective and the recovery populations of humans during the initial stage of the disease. As time increases, the susceptible 

human, the infective human and the recovery human populations become asymptotic to the horizontal axes. Similarly, the 

susceptible mosquito population showed a sharp decline at the onset of the disease and after some time moves in a characteristic 

curve. The exposed vector population also started to increase considerably in the onset of the disease while the infectious 

mosquito population behaved similarly to that of the infective human population. 

Simulations for the individual compartments are displayed in the following graphs. 

 

 
Figure 3 Simulation of Susceptible Human 

 
Figure 4 Simulations of Infectious Human 

 
Figure 5 Simulations of Recovered Human 

 
Figure 6 Simulation of Susceptible Vector 
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Figure 7 Simulations of Exposed Vector 

 
Figure 8 Simulation of Infectious Vector 

 

K. Analysis Of The Numerical Simulations Of The Model Compartments 

From Figure 3 at the onset of an epidemic, no individual has immunity to Chikungunya fever and hence, the human susceptible 

population equals the total host population. When ineffective are introduced into the population, the population begins to decline 

gradually and becomes asymptotic over time, which results in a corresponding rise in the infectives of the population. The reason is 

being that, when the disease enters the population, there is a progression from the susceptible class and hence the infectious individuals 

begin to increase causing the susceptible host population to decrease. Eventually, since the disease induces permanent immunity on the 

individual, those that recover do not come back to the susceptible class again. 

 

Also from Figure 4, it was observed that initially, few individuals get infected with the disease but as time increases, the infection 

multiples and the population become at risks. Hence, the infectious rises to its peak and begins to decline as time elapses and 

consequently becomes asymptotic to the horizontal axis. The graph also demonstrates that the transmission rate has a significant impact 

on the spread of the disease through the population. If the transmission rate is observed to be high then the rate of infection of the disease 

will also be high. 

 

Furthermore, Figure 5 shows a gradual rise from an initial value of 0 to around 100,000 in about eighty days after the onset of the 

disease. It then continues to remain constant due to the moderate host recovery rate and a very low disease-induced death rate. Recovered 

individuals gain permanent immunity to the disease and hence individuals do not become susceptible again. 

 

 

Figure 7 represents the numerical simulation of the exposed vector at a given time. As infective are introduced in the susceptible class, 

they become exposed to the disease. The graph shows a continuous increase in the number of exposed vector until it reaches its maximum 

and then begins to fall and eventually become asymptotically stable. After some days, members of this compartment become 

symptomatic of the disease and are then transferred into the infected class. Also, as the exposed vector population increases that of the 

susceptible population decreases as indicated in Figure 6. There is an inverse relationship between the exposed vector population the 

susceptible vector population. 

 

For the infected vector class as indicated in Figure 8, the number of infectious will increase since the mosquitoes that are exposed to the 

disease keeps increasing. It continues to rise to a maximum point after which it begins to decline as some of the mosquitoes infected die 

naturally. The number of infected mosquitoes will keep on decreasing until they all become extinct leaving only susceptible mosquitoes 

in the system. In that case, the disease dies out. 

 

 

CONCLUSIONS 

The study modelled and analyzed the transmission dynamics of Chikungunya without any control measure. The basic reproductive 

number determined was less the maximum threshold which implies the disease will not be epidemic. From the stability analysis 

performed, it was realized that both the disease-free equilibrium and the local endemic equilibrium were stable which confirms the basic 

reproductive number achieved. Also, from the numerical simulations, it was observed that the disease can spread rapidly in a 

geographical area when the numbers of infected individuals are higher.  

 

RECOMMENDATION 

The effect of seasonality on the transmission of the disease was not taken into consideration in the model. Therefore, the effect of 

seasonality in disease transmission is recommended as further studies. 
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Abstract 

 

All the genres of literature, from poetry to drama, and  the novel, generally reflect the happenings in a society and this is why 

literature is seen as a mirror of the society as well as   regarded as is being alive. .This paper entitled ”Greed and Selfishness as the 

Nucleus of Environmental Degradation in the Niger Delta : a Study of Ogaga Ifowodo’s The Oil Lamp examined greed and 

selfishness as the major cause of environmental degradation and poverty in the Niger Delta region of Nigeria. Using eco-criticism as 

frame work, the researchers realized that both the fauna and flora of the Niger-Delta were greatly affected by the selfish activities of 

both the multinational oil companies and the Federal government of Nigeria. In fact, the research revealed that while the gasses the oil 

exploration in the region emit into the air affected the ozone layers in the sky, the oil spillages destroyed the farm lands as well as the 

aquatic lives in the water in the region. The result is the impoverishment of the masses in the region.  This also accounted for the 

reasons why most writers in the region lament over the suffering of their people, hence the literature of the area is considered as 

lachrymal. 

Keywords: Greed; Selfishness; Environmental degradation; Niger-Delta etc. 

Introduction        

 

 Literature is an artistic portrait of life in poetic, prosaic, and dramatic forms. It depicts life in the human society in a creative 

way. That is the reason why some literary critics regard it as performing a sociological function. Ngugi wa Thiongo is one of the 

literary critics who contends that literature is now giving impetus, shape, direction and even area of concern by the social, political 
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and economic forces in a particular society. This means that literature is a product of the society and based on this premise should 

depict life in the human society. These critics lay more emphasis on the social situations without considering the fact that the social 

environment will not exist if there are no physical environment. In other words, the physical environment is as important as the social 

environment and should equally be the focus of literary works. Ifejirika Echezona, in Introduction to Literary Theory, Criticism and 

Practice, contends that: 

If man’s physical environment consummated in the ecosystem is so important to man, there should be a way to 

reflect that in men’s critical works, his profound recognition and appreciation of the immense significance of his 

environment to him. This could be done through literary works that discuss the value of the ecosystem outside of 

biological sciences. Literary artists should therefore employ their works in the genre of prose, poetry and drama 

to raise alarm over man’s unwholesome activities on the environment or the ecosystem (52-53). 

The focus of this paper is on the Niger Delta region of Nigeria as reflected in the poetry of Ogaga Ifowodo in particular. Onukaogu 

and Onyerionwu (2011), quoting Senayon note:  

It is universally acknowledged that the Niger Delta region accounts for over ninety-five percent of the Nigerian 

Economy. It is equally an open secret that the Niger Delta region is the least developed area of Nigeria as the oil 

wealth from the area is carted away by the ruling cabal [s]…to develop their own region (51)  

This, as a matter of fact, accounts for the ‘lachrymal’ (Nwahunanya, 37) nature of the literature of the Niger Delta.  The literary 

writers from the Niger Delta write with pain, sorrow (a kind of consistent weeping within, as a result of marginalization and neglect) 

etc.. According to Nwahunanya(2011),  

Niger Delta has provided a veritable practising arena for these revolutionary inclined writers. They have 

recommended the dialectics of force as the supreme panacea to the problem of the Niger Deltans, for whom other 

strategies, including protracted lamentation, have failed (55). 

It is in the light of this understanding of the situation of the Niger Delta that the discussions in this paper will be best understood.  

The frame work on which the discussions here will be anchored is eco-criticism. Eco-criticism is the study of  literature and 

the environment from an interdisciplinary point of view  where literary scholars analyze texts that illustrate environmental concerns 

and examine the various ways literature treats the subject of nature. Some eco-critics brainstorm possible solutions for the correction 

of the contemporary environmental situation, though not all eco-critics agree on the purpose, methodology, or scope of eco-criticism. 

Eco-criticism “attempts to delineate the relationship between literature and the natural environment” (Cuddon 214).. Eco-critics and 

theorists ask a lot of questions like: How is nature represented in this planet? What role does the physical setting play in the plot of 

this novel? Are the values expressed in this work consistent with ecological wisdom? How do our metaphors of the land influence the 
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way we treat it? How can we characterize nature writing as a genre? In addition to race, class, and gender, should the environment 

become a new critical category? Do men write about nature differently than women do? In what ways has literacy itself affected 

humankind's relationship with the natural world? How has the concept of wilderness changed over time? In what ways and to what 

effect is the environmental crisis seeping through the pores of contemporary literature and popular culture? What view of nature 

informs U.S. government reports, and what rhetoric enforces this view? What bearing might the science of ecology have on literary 

studies? How is science itself open to literary analysis? What cross-fertilization is possible between literary studies and environmental 

discourse in related disciplines such as history, philosophy, psychology, art history, and ethics? In all these seeming insights into the 

nature of man and his existence, literature plays a landmark role.     

Greed and Selfishness as Nucleus of Environmental Degradation in the Niger Delta: a Study of Ogaga Ifowodo’s The Oil Lamp 

 

The discovery of oil in the Niger Delta region of Nigeria has, paradoxically, brought fortune and misfortune to its people. 

Communities in the Niger Delta region of Nigeria have been on the frontline of the negative impact of oil exploration activities. The 

non-abatement of the degradation of the land, air and water resources of this region has collectively become a vibrant metaphor for 

Nigerian poets to criticize and proffer solutions to. This provides the justification for the use of Eco-criticism as a tool of analysis in 

this paper. This paper discusses greed and selfishness as the nucleus of environmental degradation in the Niger Delta and in  doing so, 

attention is paid to Ogaga Ifowodo’s collection of poetry - The Oil Lamp. In the collection, attention will be paid to the following 

individual poems: ’A Waterscape’, ‘Jesse’, ‘Odi’, and ‘Pipes of War’. 

 In The Oil Lamp, Ifowodo borrows from the Nigerian history and literarilly retells the stories of what occurred in Jese, Odi 

and Ogoni lands of the Niger-Delta. These three towns witnessed some of the worst devastating effects of oil exploration in recent 

times. Jese is the scene of an inferno resulting from scooping oil from burst oil-pipes. Odi was reportedly decimated by soldiers sent 

to the community to restore peace so that oil exploration activities could continue unhindered. Ogoni, as the home town of Ken Saro-

Wiwa, is perceived and treated by the government then in power as culpable because of the activities of Saro-Wiwa and the some 

other Ogonis.. Apart from the first three sections which take their titles from these three towns, the other three sections in the 

collection contain poems that stress these themes. They are ‘The Pipes War’, ‘Cesspit of the Niger Area’ and ‘The Agonist’ which is 

dedicated to the late Saro Wiwa and the other eight men killed along with him. 

Ifowodo’s style in the collection is narrative. However, his use of personification, similes, alliteration, onomatopoeia, pun, 

irony, satire, word formations especially from the dialect of the people of the region and from other registers, give the collection its 

poetic quality. Added to this is the poet’s use of stanzas made up of triplets and run-on lines. Ifowodo’s imaginative treatment of these 

events shows that these occurrences negatively affect the people and the environment and consequently have implications on climate 
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change. The most significant effect of the occurrences in these three towns which Ifowodo foregrounds in the collection is fire. In the 

collection, the fires result directly and indirectly from the oil exploration activities in the region. One of the consequences of fires is 

re-composition of the matter burnt into gas resulting to the emission of gases into the atmosphere. This is one of the major causes of 

the green house effect which depletes the ozone layer, resulting in global warming - a major cause of climate change. 

 Ogaga Ifowodo’s The Oil Lamp is divided into two parts:  A Waterscape and the Agonist. The work explores the theme of 

greed and selfishness as the nucleus of environmental degradation. A Waterscape paints a beautiful picture of the Niger Delta before 

the influx of Oil Companies which led to exploitation and degradation of the environment by the multinationals. An atmosphere of 

peace and serenity pervaded the entire landscape. This is the exact picture of the Niger Delta at the very beginning. 

 The next stanza heralds the advent of the oil firms that led to unabated pollution of the Niger Delta, even to this moment.. 

The persona therefore laments as he coins these poetic lines: “blacker than pear, deeper than soot,/ massive ink-well, silent and mute:/ 

water, black water”. The picture here is antithetical to the picture in the first stanza. The liveliness gives way to gloom. The water is 

not only silent, but black as a result of pollution. The persona who seems to be from the Niger Delta recounts, in the third stanza, the 

nature of the Niger Delta Rivers before the pollution. 

  Floating hats of lilies, yellow plume, 

  Plankton and shrimp, egg-and –fish in bloom: 

  Lakes, ancestral lakes. 

  Rich mud of eels, water-holes of crab 

  Sink-place for fisher of dig-and-grab: 

  Bog, mudskippers’ bog (xi). 

The water teems with diverse flora and fauna; however, there is a shift in time in the last stanza as the persona becomes melancholic 

because ‘in the mangrove waters, where tides / free the creeks of weeds, fishermen glide/ home to the first meal”. This last line paints 

a deplorable picture of life in the Niger Delta. The inhabitants, who are mostly fishermen, labour to even have a square meal from the 

water which is supposed to teem with lots of aquatic fauna and flora. The monotonous effects of words such as ‘glide’, ‘home’, ‘first’ 

and ‘meal’ accentuate the melancholy that pervades the locality as a result of environmental pollution and degradation brought about 

by greed and selfishness of the oil firms. 

 In ‘Jese’, the persona discusses the theme of greed as evident in the lives of the political leaders. These leaders amass so 

much wealth, so much, more than what they actually need to live in comfort and affluence at the detriment of the masses. The quest 

for accumulation of wealth has blindfolded these leaders and they cannot live up to the promises they made to the people. The poet 

uses the minister as a microscopic representation of the kind of leaders we have amongst us. The persona decries government failed 
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promises of easing the sufferings of the people by providing them with electricity. This is portrayed in the following lines: “promises 

made by a hard-hated/ minister at the tape-cutting for the first/ well withered with the drilling tree.” The well being referred to is an oil 

well of the oil firms. There is constant electricity at the oil facility. The “‘lighted stockades” which was not far away kept the villagers 

hope of having electricity, one day, alive. 

 The persona looks at the effects of the greed and selfishness of the oil firms to the masses. They fuel up poverty which 

causes more degradation of their environment. The people of Jese, initially, are conscious of the need to protect the environment. This 

consciousness is so deep in their psyche that even after fourteen months of severe fuel crunch, they preferred to: 

 …cook cobwebs in cold corners/ dreading the spirits  

 Dreading the spirits that live in the trees… 

they would not break green twigs to make a meal 

till the fuel crunch compelled choice between 

tree and human, today and tomorrow (3) 

 Poverty, suffering and the need to survive pushed the inhabitants of Jesse into destruction of their environment. They fell 

trees in order to get firewood to cook their food and by so doing,  “the forest quavered as trunk after trunk snapped/ and a nameless 

rage waged green-fingered/ branches in the air as they fell to the hungry axe.”(3 ) 

The persona’s anger is not directed to the inhabitants of the Niger Delta for the destruction of the environment. His anger, 

undoubtedly, is directed to those whose unwholesome activities fuelled up the embers of poverty and hunger that forces the 

traumatized people to destroy the environment. 

 The desperation of the inhabitants of Jesse for survival makes them cook with wet logs which make cooking cumbersome 

and further pollutes the already polluted environment with smoke. They are unable to light their lanterns as a result of the fuel crunch; 

they rather “turned to candles till their need made wax gold / forcing them to roost earlier than hens.” (pg. 3) 

 However, after forty years of being powered by a plant, “till the tree drilled its last barrel/ the electric Cyclops blinked/ 

moved to another well in another place” the heap of crusted metal at the abandoned site became a reminder of the failed promises. 

The oil drilling firms as well as the government who are also stakeholders in the oil firm are only interested in making money from oil 

and do not bother to replace old oil pipes which become “corroded and cracked by the heat of their burden.” This results in an oil 

spillage which is discovered by “four boys chasing rodents for the day’s meal while their mates in cities where the pipes end/ learnt 

their letters in songs and rhymes.” (5) 

 The persona also projects the greed on the side of the masses who in turns repeatedly continued to fetch petrol from the 

broken or vandalized pipeline. Greed would not let the villagers in Jesse see the danger in what they are doing and the calamity 
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waiting to befall them as they scramble for this product - the spilled oil. As a result of greed, the villagers would not report to the 

authorities about the broken pipe-linen as they hoped to illicitly collect the spilling oil so as to eke out a living. They started a business 

of selling the oil.and so kept coming, over and over again, for several months - / and they fought for allow room / to fill their bowls 

and kegs/ with the spilled oil of their land / (6) 

 It has become palpable that the political leaders in this part of the world are the opposite of selflessness. As soon as they are 

able to manipulate the people and maneuver their ways into power, they immediately forget the plight of the masses. Even those who 

accidentally assumed positions of authority, quickly forget where they had come from. Many of these political leaders just ensure that 

they are safe and comfortable as soon as this is achieved, they turn deaf ears to the cries of the masses. What matter most to them are 

the things they stand to gain, and this is what the poet-persona decries. He asks rhetorically: / “Will the government aid the victims of 

Jese? / The head – of – state, visiting the village / And paired to his soul lowered to his head.”  

(15)       

 The selfishness of the political leaders has reached the apex where, the security of the position, the name and fame, have 

become more important to the people. They only play politics with the feelings of the masses. The Governor shifts the blames for the 

ills in the society to the people who would now take responsibility for all that has happened while they save their office and names - / 

For the avoidance of doubt government / Wishes to make clear that the police / Arrived too late to stop the fire. (16). Rather than 

console the people of Jese, and rebuke the police who had fired a shot in the mist of petrol, the governor covers the police, covered the 

government and put the blames on the masses. The persona shows the extent of poverty the inhabitants of Jesse are subjected to. The 

place has been neglected and the people impoverished. The discovery of the leaking pipes brings happiness and hope to the people of 

the town. They scrambled for petrol and kerosene from the leaking oil pipes in order to alleviate their sufferings. The inhabitants of 

Jesse are no longer interested in the havoc the spillage causes on the environment. They are rather interested in scooping the spilling 

oil, “and soon, stoves and lamps burned again/ a roadside oil trade boomed, brought life/ back to the stilled village sparked the trek/ to 

a visible oil market.”{.7)    

 The government warned the people to stop scooping oil from the broken pipes but the poverty and neglect the people have 

been subjected to as a result of the greed and selfishness of the oil firms make them turn deaf ears to the warning, The government 

then sends policemen “to disperse the frenzied crowd/blazing the fiery trail of law and order./ ”  The people have become so much 

impoverished that they do not care about the environmental hazards that may result from their actions. Accidentally, fire is ignited and 

the cost would be disastrous not only to the inhabitants of Jesse but also to the environment as well. The poet persona paints a gory 

image of the disaster in poem ix: 

…. They wakened 
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From their nightmares to the greetings of fire 

Shrieked across dismal doorway by a child 

demented by the deafening whoosh!  

Blinded by the dazzle of her mother’s hair glowing 

‘’’ led by the venomous scent of charring bones… (pg. 11) 

The land which has been polluted by oil spillage is further destroyed by the inferno and ‘Fields of crops snatched from water by the 

hands of simple farmers screamed/…the rivers now on fire rushed/ to the sea for a dip floating/ along the land’s burning question /” ( 

13). The rich and diverse flora and fauna are destroyed. The persona laments over the total destruction in the opening lines of poem 

xii: ‘the trees burned, the rivers burned…’  

Madam Elijo, a ninety year old widow captures the feeling of the people of the Niger Delta about oil in her lamentation in poem xv: 

  Oh mate, do you have a cup of garri 

  To lend me for the children’s sake? 

  Not even a cup, not even a handful! 

  The fields are tarred where cassava once grew 

….oil is my curse, oil is my doom. ( 17) 

Oil which is supposed to be a blessing to the people ends up bringing pains to the people through the destruction of their environment. 

In the poem ‘Jesse’ (3-17), the people are forced to begin to cut down trees with which to cook out of desperation from 

hunger. The hunger is caused by the impossibility of the community getting kerosene for their cooking stoves. This is as a result of 

fuel scarcity which has been on for nearly a year and half. By the fourteenth month of the fuel scarcity, Ifowodo reminds that the 

people’s culture forbids deforestation as they belief that fresh trees are inhabited by spirits: “dreading the spirits that live in trees” but 

the people are compelled to make a difficult choice between “tree and human, today and tomorrow” (3). Ifowodo employs the use 

personification to describe the resultant depletion of the forest: “The forest quivered as trunk after trunk snapped / and a nameless rage 

wagged green- fingered / branches in the air as they fell to the hungry axe” ( 3). This makes the deforestation seem even more 

horrible. Research has shown that apart from burning of fossil fuel, deforestation is the next leading factor of increased carbon dioxide 

concentrations in the air. Carbon dioxide is the second most important gas contributor, after water vapour, to the greenhouse effect in 

the earth’s atmosphere. A greenhouse gas absorbs and remits radiation. 

The poet says the trees are fresh when he calls the branches “green-fingered” and personifies them as “logs still so alive they 

hissed” (.3). The hissing refers to the sound that is made when logs do not catch fire easily due to their freshness. This personification 

recalls the “nameless rage” shown by the trees when they are being cut down by the people. The logs naturally emit gases that pose 
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immediate danger to the people and the “wet smoke so bitter”, forces tears out of the eyes of the women cooking and the food is given 

a bad smell. Apart from the health implications, the gas emitted into the air also affects climate change as the smoke that results from 

the logs is likely to change the natural composition of gases in the earth’s atmosphere.    

The fuel scarcity experienced by a people ravaged by poverty is worsened by the insensitivity of the multi-national oil 

companies operating within their domain. The poor maintenance of oil pipes in ‘Jesse’ (.3-17) which transport the refined oil leads to 

spillage. Ifowodo onomatopoeically describes these pipes as “corroded and cracked / by the heat of their burden-” Incidents of oil 

spillage in Nigeria have become common occurrences and this pollutes the land and the waters. 

Petrol when exposed to air quickly turns to gas and is highly combustible. The people’s rush to scoop this fuel leads to 

physical combustion which claims many lives while destroying farm lands and polluting the environment. Ifowodo aptly captures the 

extent of this pollution of the air when he metaphorically refers to it as a “mist” (6). This has negative implications for the ozone 

layer. Liquid fuel such as gasoline and fuel oil account for 36% carbon dioxide when combusted. 

The air which is already saturated with fuel fumes bursts into flames either through negligence on the part of the people or through an 

attempt by soldiers drafted to Jesse to arrest the situation. Thus, the composition of the air is further changed as more gases are 

emitted into the atmosphere. The poet describes the intensity of the flames produced from burning bodies when he narrates how a 

mother “in a bed gummed to her back” recalls seeing “her daughter lighting up the sky / before a cloud swallowed her” (9) while a 

child is demented and blinded by “her mother’s hair glowing / for a maddening moment like filaments of gold” (11). 

Ifowodo paints the picture of the disruption and destruction of the natural gases of the atmosphere by using sarcasm in the 

imagery of the offer of the burnt sacrifice of its own worshippers to a god (11). The ‘god’ in this case would be the government and 

the oil companies who are implicated as the sources of the fire. 

He then moves on to a set of related imageries. The poet refers to the smell of the air as “the venomous scent of charring 

bone” (11) thus comparing the smell of burnt human bones to the horror, fear and distaste that is felt at the thought of a snake’s bite. 

Continuing with the imagery of snakes, the poet also likens the movement of the fire which burns everything in its path to that of a 

cobra: “the fire uncoiled like an infinite cobra / stretched to the farthest edges/ of a land marked by oil for double torment” (13). These 

images of snakes call to mind the Islamic and Christian conceptions of Satan, the devil and the avowed enemy of Man. He vividly 

shows how the fire consumes everything in its path by personifying the crops, creeks and ponds and the rivers respectively as they 

attempt to escape the rampaging fire ( 10- 14).However, all efforts to douse the fire are fruitless ( 11-14). The reader is thus left to 

imagine the various gases released from the burnt matter and the change in the composition of the gases of the atmosphere. 
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 In part II entitled ‘Odi’, the persona recounts the destruction of Odi, a town in the Niger Delta region, by the Federal troops. 

The youths of Odi are aggrieved because of the degradation of their environment by the multinational oil companies and the poverty 

their selfishness unleashed on the land. They become aggressive and take up arms against the people they think are working against 

them. ‘…five cops and four / soldiers are sent to break a youth revolt / … in the dark labyrinth of the Delta.’ ( 21) 

 The Delta region is regarded as a dark place. It is dark in the sense that it is not developed and it is yet to see the light of 

modern civilization.  Delta is in the dark because of the selfishness and greed of government officials and their cronies, the 

multinational oil firms.  

The president orders a troop to invade the town in search of the missing policemen and soldiers. The soldiers wage war on Odi. The 

poet persona paints a gory picture of the invasion of Odi by soldiers in poem XVII: 

  The first grenade lobbed by a hand 

  Too eager for live cremations, landed 

  On the roof of the village school 

The fire and the alarm started there 

With the wiping out of the house of learning 

They had come to perfect what rain and wind 

Began weeks before by stripping the mud- 

Walled classroom blocks of their thatch roofs.( 22 ) 

The soldiers do not just destroy buildings; they destroyed the natural environment by felling harmless trees. A harmless dog is equally 

killed and its blood used as a graffiti. The president justifies the destruction of Odi in line 3 of the second stanza of the poem XXVI. 

He declares: ‘we will protect our oil wealth at all cost’. ‘The president’s declaration emphasizes the theme of greed and selfishness as 

a nucleus for environmental degradation. Odi is destroyed because of the desire of the government to continue oil drilling in the land 

in spite of its negative consequences on the ecosystem. The imagery of fire is introduced in the first line of the section entitled ‘Odi’ 

(2),  when the poet describes the way the soldiers sent to the town to maintain peace following the killing of five policemen and four 

soldiers as: “A battalion of justice scorched its path / to Odi”. This presents an unfavourable climate which has been already, 

especially as it indicates that the soldiers have come ‘to solve by war / a case of homicide’. The imagery of an unfavorable climate is 

sustained by the unfavorable weather: “They had come to perfect what rain and wind began weeks ago before...” Prior to this, the 

governor had subjected the people to some harshness in his bid to discover the killers of the policemen and the soldiers. (21). It is to 

such a weary people, battered by nature and man, that the battalion is sent. They arrive at a time when man is naturally at his weakest 

and that is night time. In this section of the collection, the fire that occurs and that has the potential of causing climate change is 
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caused not by nature but by the agents of government on the orders of the President whom the poet calls “false-star general”, a satiric 

formation of ’five-star general’. 

The people are awakened by the grenades thrown by the soldiers. They flee into the bush. The bush becomes a source of 

refuge, temporarily from the soldiers but not from hunger. This makes the people turn to insects and wild roots which are eaten raw: 

‘Banished from fire by fire, they ate their food fresh’ (23). But even the bushes are not safe for long, as grenades are thrown   into 

them and the people are forced to go deeper into the bushes.(25). These grenades naturally burn everything in their path. This burning 

is aided by the oil saturated air, the oil spilled in the water and oil-rich land. Ifowodo says ‘the air after a night and a day of bombing 

by the soldiers is hazy with smoke and dust’ (26). It is so hazy that during the house to house search for the murderers, the soldiers 

cannot see that what they take for a fellow soldier’s uniform and kit are actually old and dusty and belong to Sergeant Tobi, an old 

man crippled in the Biafra war. This leads to another round of bombing with the soldiers acting as they would in war time ( 29). 

The destruction is total especially as the poet says that the act, as written on the walls and doors, was aimed at ensuring that: 

“THIS IS THE END OF ODI.../ NEXT TIME YOU SEE SOJA YOU GO RUN!” (30).The soldiers, content with their act, boastfully 

tell a fisherman returning from the sea: “You have no home anymore. Go back to sea!” Newspaper headlines corroborate this thus 

“Odi flattened, pays the heaviest price yet” (‘30-31). Even three years later, the people are still at risk as an aimless grenade buried 

under weeds close to a house, went off and killed a woman and her son. The bombing affects the atmosphere to the extent that the air 

itself is no longer familiar to the people: “...The air, still thick / with a smell not of sea or shore or human place, / made him shiver like 

a fish flung on beach... (31). 

 The third part of the poem entitled ‘Ogoni’ captures the brutal killings of Ogoni activists who were fighting for resource 

control as well as the protection of the land from the unwholesome activities of the oil firms. In poem XXIX, Major Kitemo, military 

personnel, defends his atrocities in Ogoni. He insists that ‘extreme measures were called for / to teach the needed lesson, stem the tide 

/ of defiance which, for three years / had shut down shell’s oil wells / and slimmed the nation’s purse.’ (37) The government is not 

interested in the preservation of the ecological system of the Niger Delta region which comprises diverse flora and fauna but rather 

interested in making money from crude oil drilled by the Shell oil firm. The battle for resource control as well as the ownership of the 

Niger Delta fuels up a rift between the Federal government and Shell, on the one side and the people of Ogoni on the other side. This 

is why Major Kitemo asks the people of Ogoni an important question: ‘Do you really believe you own the oil?’/ ‘Yes,’ they said… 

‘And how did you come to own it?’/ ‘By it being on our land,’ they said./ ‘The land is Nigeria’s…’(38) 

 This battle for resource control pitches the people of Ogoni against Shell and the Federal Government. The people of Ogoni 

kill some of their kinsmen, whom they believe are sabotaging their effort, ‘calling them traitors, and vultures gorging on kinsmen’s 

corpses…’The government, in order to protect their source of income, decides to attack the people of Ogoni, ‘shooting and bombing 
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to keep them in the bush.’ Major Kitemo and his soldiers ran ‘out of ammo by the tenth day, / but Shell shipped in caseloads of what 

… (they) lacked.’ The people of Ogoni are punished because of their desire to protect their land from oil pollution. In the section 

entitled ‘Ogoni’ (33-48), the poet says that soldiers also threw grenades in Ogoni. But Ifowodo, this time explicitly discusses the 

direct effect of that incident on the psychology of the people rather than on the environment. The people had earlier been presented as 

intelligent enough to defeat, in a debate, the soldier sent to them to appeal to them to renounce all claims of ownership of the Niger 

Delta land. The intra-communal clash which leads to the death of the four Ogonis, gives the government the opportunity to use force 

on the people. After fifteen continuous days and nights of bombing, the people are cowed and in contrast to the intelligence and 

courage shown during the debate, they beg: Let us live. Please! Please! (48). As for the environment, the poet leaves the reader to 

infer from what happen in ‘Jesse’ and ‘Odi’. Poverty, environmental degradation, deformation of people and land become inevitable 

because of self interest both on the part of the Ogonis and on the part of the Nigerian government and these are aftermaths of greed 

and individualism. 

 ‘Pipes of War’, the fourth part, captures the never ending onslaught of the military in the Niger Delta.’ In poem XLI, the poet 

persona laments on the hanging of the Ogoni nine ‘for murders pre-planned…’ He wonders in poem XLII why the Niger Delta is not 

as hospitable as other places where oil is drilled.  The only gain of the people is the environmental pollution- ‘the devastation that 

pours oil on the river to float fish / lure the flamingo to a lethal meal / and quill the secretary’s bird’s death on sludge;/ that irrigates 

lowland crops to rot their roots / and wells resentment like ocean tides above their heads.’(52). Ifowodo presents the people living in 

abject poverty yet living on the land which sustains the country. “They scrap for a living / where the land’s promise was boundless 

ease”(55). Consequently, the poet employs bitter satire and borrowing from the geographical location of the Niger-Delta, puns on the 

name ‘Nigeria’ to refer to the region as the “cesspit of the Niger Area” (‘Cesspit of the Niger Area’,(Note that since :”Odi”, “Jesi” 

Cesspit of the Niger Area’ etc are sections in the Collection, the titles need not be written before the page) 57-63). Because the Niger- 

Delta region is situated in a difficult terrain, Ifowodo believes that the oil is God’s compensation for the inhospitable land: “. . . as if 

He who desolated / those places thought it too cruel to plant / humans in some of them without recompense” (52). 

The government which is supposed to soothe the people for living in such a terrain and reward them for the oil extracted 

from their land, starves them of such social facilities as electricity (3,4, 46, 55), water (54), hospitals (48, 60-61), schools (22), and 

roads and bridges ( 67). This is in addition to the neglect of the area by the oil companies. The poet uses juxtaposition to contrast the 

images of hunger, poverty and powerlessness of the power with the images of splendor which surround the staff of the oil companies 

(62). He portrays the people as defenseless as they are bombarded by a government which unleashes terror on the people of the region 

in their bid to “protect our oil wealth at any cost” (31). The people are revealed as peaceful because of their skill at debate. (3). The 

use of the first person (plural) pronoun is ironical as the real owners of the land are denied its benefit. The poet presents the cruelty of 
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an army who are meant to protect the citizens but who sees them as enemies. The people’s challenges with the government and the oil 

companies are worsened with the machinery of propaganda at the disposal of the government. This affords the government the 

opportunity of selling its own side of the conflict to the world (16, 31). The poet now becomes the people’s advocate.    

The selected poems reveal that the environmental degradation and impoverishment that have become the lots of rural 

communities in Nigeria have inhibited Nigeria’s natural environment from enhancing the socio-economic development meaningful 

for survival. Against this backdrop, this paper appraises the manner in which the selected poets signify the degradation of nature, the 

abuse of oil extraction and the growing clamour for resource control which have given rise to pockets of agitations in Nigeria today. 

They capture the extent to which multinational corporations in partnership with the political elites have left ecological imprints which 

jeopardize the Nigerian environment. The textual analyses of environmental aesthetics in Ojaide’s Delta Blues and Home Songs, for 

example, delineate Nigeria’s environmental issues and the general human condition. By applying eco-critical approach, the analysis 

shows the impact humans have had on the Nigerian environment through modern technological innovations and global economic 

expansion. Greed and selfishness in Ogaga’s The Oil Lamp examines the dialectics between forms of domination in the Nigerian 

social space and how this translates into the domination of the environment. Conscious of the apprehensions that perspectives on 

Ecocriticism circumscribe, a comparative evaluation of the poet Ogaga Ifowodo suggests convergences in his response to issues of 

development, environmentalism, resistance, critique of globalization, militancy and displacement. This poet lampoons the misdeeds of 

the ruling elites and their cohorts culpable for ecocides in the Niger Delta in particular and Nigeria in general. The paper demonstrates 

that Nigerian literature acts as discourses about the ecology and the fate of man in a modern integrated world to which natural 

resources are central to existence. Along these lines, the selected work is axiomatic of resistance against the Nigeria’s political rulers 

and their supporters who cause pain and anguish to the already impoverished majority and their homeland. 

Conclusion  

  Ogaga Ifowodo uses his poems to paint a vivid picture of how the greed and selfishness of the Shell Oil Company as well as 

the Federal Government bring about the destruction of the natural environment which bring untold hardship and suffering to the 

Niger-Detans and this  results in conflicts and further destruction of the already degraded environment. As an artistic reflection of life, 

these poems have adequately conveyed and exposed the devaluation of our environment and consequent disaster on man. 

Unfortunately, the attention of man has been drawn to social and political issues, even as our environment and resources stand as a 

major bone of contention. The work considered greed and selfishness, as the nucleus of environmental degradation in Ogaga 

Ifowodo’s Oil lamp. It expressed the level of greed and selfishness that has made the natives of the region to suffer immensely. The 

poet critically evaluates the disaster suffered in this area in his collection. He exposes the desperation of the people to survive in a 
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dilapidated and apparently barren environment and the deceit of our leaders who pretend to be ignorant of the suffering state of the 

people. This perennial unhealthy, dilapidated condition of the Niger Deltans, highly influenced their literary works hence it is 

described as “weeping”.   

With these, the selected poems establish that ecological problems are hinged on the structures of domination in the human 

society and are also geared towards exploiting the common people and the natural world under the influence of profit-driven oil 

prospectors. Therefore, vital issues about developments, the loss of landscapes, the destruction of plants, organisms and animals 

brought about by capitalist industrialization and globalization are fundamental attacks on the Nigerian environment. It is the 

summation of this study, that environmental liberation will never be fully achieved without challenging the conditions under which 

human societies have constructed themselves in hierarchical relation to the environment. Ifowodo tugs on the emotions when he asks: 

“Can anyone think of the Niger Delta/ and not feel an ache in his heart? / so inhospitable, it is like all terrains/ in the world where oil 

might be found: under seas, desert dunes, snow-capped wilds, malarial swamps” (.51). He thus universalizes the experience for a 

world-wide identification of the plight of the people of the Niger-Delta of Nigeria. 

These images thus portray an imbalance in the treatment of the environment through oil exploration and exploitation 

activities in that region. The activities of the government and the oil companies are depicted as having negative impacts on both the 

lives of the people who own the land and also on the environment. Sometimes the activities of the people themselves impact 

negatively on the environment but Ifowodo makes this look like the people are being forced to do these out of the sheer need for 

survival which overrides all other concerns for the environment. On the other hand, the government and the oil companies are 

depicted as willfully ill-treating the people and the environment by not providing the basic necessities of life and other comforts in 

compensation for the oil in their land; through oil spillage; and through gas flaring. 

Thus, in highlighting the problems of the region, Ifowodo seems to be calling on those concerned namely the government 

and the multinational oil companies to have a re-think and change their policies in the region. For the poets, the activities of the 

government and the multinational oil companies in the Niger-Delta have already impacted on the climate. In the section dedicated to 

Saro-Wiwa titled ‘The Agonist ( 65-69), the poet juxtaposes life before and after oil exploration and exploitation in the region. Some 

of the changes that have occurred following the discovery of oil are acid rain and gas poison. 

          His criticism of the government and the oil companies in the collection therefore seems to set an agendum for the two bodies to 

re-consider their activities in the Niger-Delta, the immediate goal of which will restore balance to the ecosystem and to the 

composition of the gases in the atmosphere. This will in turn serve the ultimate goal of saving the earth for the sustenance of 

humanity. Today Niger Delta has suffered greatly having been raped of her serenity and inflicted with great pains owing to the level 
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of exploration and exploitation of the environment for economic gains. The proceeds from these exploration and exploitation have 

great value to the state while the state has abandoned this place without conscious efforts to revitalize the land in other to preserve 

other natural resources. This, connotatively, is orchestrated by greed and individualistic tendencies of both the multinationals and the 

Federa Government. 
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Abstract- The research is based  on the  evidence of plant extracts 

;neem and guava  against bacteria. 

          Neem and guava leaves have enormous medicinal wealth 

having anti inflammatory ,antimicrobial ,antioxidant ,antidiarrheal 

,antimutagenic properties as has been reported in various studies. 

This research was done to assess the antimicrobial and anti-

biofilm  efficacy of a combination of these plant extracts in the 

form of leaves against dental caries and periodontal pathogens. 

The ethanol and acetone extracts of the guava and neem powder 

(obtained from their leaves) were used to check the anti microbial 

and anti- biofilm activity against common oral pathogens. 

 

Index Terms- Acetone, Ethanol, Extracts, Guava, Neem , Oral 

pathogens etc.   

 

I. INTRODUCTION 

erbal extracts have recently gained high significance in the 

field of alternative medicine for curing various ailments and 

conditions. Most of these extracts are prepared from natural 

sources such as trees and plants and their components like stem, 

root, leaves and other components. These components are found 

to be rich in the phyto-constituents like flavonoids, tannins, 

glycosides and other factors which provides them resistance 

against stress like conditions which may occur due to climate, 

temperature fluctuations as well as protects them against 

infectious agents like bacteria and fungi. In other words, it can be 

simply said that these components also provide anti-microbial 

property to the plants to protect themselves from the microbial 

infection. 

          Fruit bearing plants like Guava is one of the best examples 

to show antimicrobial activity against a diverse group of 

pathogens. Leaves of Guava (Psidium guajava) are rich in 

flavonoids which have toxic action against numerous bacteria 

present in the mouth. Apart from flavonoids, the other vital 

constituents present in them includes  guaijaverin and 

tannins  obtained from the barks of guava plant which has 

antibacterial properties. The other vital constituent present in them 

is Vitamin C or Ascorbic acid which is well known for its 

antioxidant properties. According to various studies Guava 

extracts have been shown to possess some inhibitory properties 

against growth of many organisms.   

           Neem, a well known medicinal plant is also cited for its 

strong antimicrobial activity on oral pathogens. Its twigs are used 

by most of the people in rural India for brushing purposes. Phyto-

chemically it possesses  several constituents like Limonene, 

nimbidin, nimbin, nimbolide and azadirachtin, making it a potent 

eliminator of oral pathogens like Porphyromonas gingivalis and 

Fusobacterium nucleatum. Apart from these properties, they also 

possess anti-inflammatory activities which minimise the 

inflammation caused in gums by these organisms. 

          The necessity of these extracts is utmost during these days 

due to the prevalence of drug resistant microorganisms on which 

several groups of antibiotics have failed to show any result(as 

recorded by CrossRef and RSC journals- 12 citations). One of the 

prime reasons for becoming resistant to antibiotics is the unique 

property of biofilm formation. These biofilms are developed by 

multiple groups of bacteria and obstruct the penetration of the 

drug, thus interfering with the bactericidal and bacteriostatic 

properties  of  various drugs. Thus, in order to eliminate these 

groups of bacteria, an alternative approach is opted in order to 

eliminate drug resistant  pathogens. 

          The oral cavity is the natural environment for various 

species of microorganisms which form a compound society that 

can adhere to  tooth surface forming biofilm. Surface adhesion of 

bacteria and fungi is an essential step in dental plaque formation. 

When acidogenic oral  bacteria are present in sufficient numbers  

due to fermentation of sucrose , it might result in development of 

dental caries. The most common species of bacteria in the oral 

cavity which have a cariogenic potential are Streptococcus 

sanguis, S. mutans, S. mitis, S. sobrinus and other lactobacilli spp. 

A well exploitation of these  herbal  extracts by various methods 

can prove out to be beneficial and can also aid in various 

innovative methods in the medical and dental field. 

Equipments /Materials used during investigation: 

1. Acetone 

2. Ethanol 

3. Filter paper 

4. Conical flask  

5. Aluminium foil 

6. Test tubes 

7. Petri dish  

8. Eppendorf tubes  

9. Muller Hilton Agar medium  

10. Micropipettes  

11. Cotton plugs 

H 

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9899
http://ijsrp.org/
http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9899


International Journal of Scientific and Research Publications, Volume 10, Issue 2, February 2020              776 

ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p9899    www.ijsrp.org 

12. Funnel 

13. Tripod stand etc. 

 

II. RESULTS 

          The antibacterial activity of the ethanolic  and acetone 

extract of neem and guava was performed by Well Diffusion 

method against these oral pathogens ; E.faecalis, Candida albicans 

, S.aureus , E.coli and Klebsiella. 

          The zone of inhibition of acetone  extract of neem against 

E.faecalis was found to be the maximum.  

 

 

The results have been tabulated as ; 

 

Pathogens Neem Ethanolic 

Extract(mm) 

Guava Ethanolic 

Extract(mm) 

Neem Acetone 

Extract(mm) 

Guava Acetone 

Extract(mm) 

Control(mm) 

Klebsiella  spp 7 20 16 8 12 

S.aureus 27 20 12 15 11 

E.faecalis 26 18 29 19 11 

E.coli 11 11 13 12 11 

C.albicans 17 16 13 11 13 
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Comparative analysis of  Antimicrobial activity of ethanolic and acetone extracts of neem and guava on oral pathogens. 
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     Abstract: This study aimed to evaluate the effect of occupational health and safety program on organizational productivity in 

Bahir Dar tannery factory. To achieve the objectives of this study, data were collected through questionnaire from a sample of 112 

employees of the factory. These respondents were selected using stratified sampling method from different departments. The data 

collected from the questionnaire were analyzed using descriptive statistics, for instance frequency, percentage, mean and standard 

deviation, and inferential statistics which are correlation and multiple regression analysis using SPSS version 20. The results of this 

study indicated that, except biological hazard control program the three occupational hazard control programs (chemical hazard 

control program, psychological hazard control program, and accidental hazard control program) have positive and significant effect 

on organizational productivity. The finding of this study also indicates that organizational productivity was mostly affected by 

chemical hazard control program. Based on the findings of the study, the researcher recommended different recommendations to the 

management of the factory to design different mechanisms and practice in a good manner in each occupational hazard control 

programs to increase the factory productivity. And also the researcher recommended that the management should concentrate more on 

chemical hazard control program because this hazard control program has the most significant effect on the factory productivity and 

should avoid or minimize the cost of biological hazard control program because this hazard control program had not significant effect 

on the factory productivity. And finally the researcher recommended that the management of the factory should follow up every 

activity related to occupational health and safety program and implement effectively occupational hazard control programs, especially 

on three occupational hazards namely chemical, accidental and psychological hazard control programs and continuously improve 

occupational safety and health programs to increase the factory productivity.          

     Key words: Tannery Factory, occupational hazards, organizational productivity  

 

1. BACKGROUND OF THE STUDY 

Occupational safety and health is concerned with preserving and protecting human and facility resources in the work place. 

Occupational safety and health involves helping people by preventing them from being injured or becoming ill due to hazards in their 

workplaces. Occupational safety and health is also a field where in professionals attempt to prevent catastrophic losses. In practice 

occupational safety and health includes moral and economic issues (Friend & P.kohn, 2007).   

There is an increasing awareness in management failure to pay greater attention to the health and safety of employees. This awareness 

has translated into criminal charges and financial devastation for some companies. Safe requirements for health and safety program 

include systems for management commitment and responsibilities; hazard assessment and control and safety planning, rules, work 

procedures and training that are in place and operating effectively (Bernardin, 2003) 

   There is the prevalence of occupational health and safety issues in most of the African countries due to inadequate attention given to 

OHS by industry and the government. Many international and non- governmental organizations often ask why majority of the African 
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countries are struggling to foster an effective occupational health and safety workplace. One perspective to the above concern is that 

majority of African countries have poor health and safety culture (Regional Committee for Africa Report, 2004) 

Occupational health remains neglected in developing countries because of competing social, economic, and political challenges. 

Occupational health research in developing countries should recognize the social and political context of work relations, especially the 

fact that the majority of developing countries lack the political mechanisms to translate scientific findings into effective policies. 

Researchers in the developing world can achieve tangible progress in promoting occupational health only if they end their 

professional isolation and examine occupational health in the broader context of social justice and national development in alliance 

with researchers from other disciplines. An occupational health research paradigm in developing countries should focus less on the 

workplace and more on the worker in his or her social context (Apartner for social justice, 2004). 

The current rapid economic development has brought changes in workplaces in developing countries, including Ethiopia. The 

organization of occupational health and safety services is not yet resilient enough to handle the growing demands for workers’ health 

in the context of industrialization. There is limited information on the gaps and needs of occupational health services in workplaces in 

Ethiopia (Areview of situational analysis and needs assessment, 2016) 

Occupational safety and health act can affect only unsafe work conditions. There are no standards that govern potentially unsafe 

employee behaviors (F.cascio & Nambudiri, 2013). Unsafe and unhealthy work environment is a serious problem that affects the 

performance of developing countries like Ethiopia manufacturing companies greatly. Because in manufacturing companies there are 

many different activities that influence effective health and safety program management. The problem concerned with occupational 

safety and health program on manufacturing companies especially the effect of safety and health program on organization 

productivity in tannery factory was not still now solved by many researchers, so the researcher initiated to study the effect of 

occupational health and safety program in Bahir Dar tannery factory. 

1.2 Statement of the problem 

Occupational health and safety management system have many benefits of which the principle ones are; it is much easier to achieve 

and demonstrate legal compliance. Enforcement authorities have more confidence in organizations which have a health and safety 

management system in place. They insure that health and safety is given the same emphasis as other business objectives, such as 

quality and finance. They will also aid integration, where appropriate, with other management systems. 

Close and continuous attention to health and safety is important because ill-health and injuries inflicted by the system of work or 

working conditions cause suffering and loss to individuals and their dependants. In addition, accidents and absences through ill-health 

or injuries result in losses and damage for the organization. This ‘business’ reason is very much less significant than the ‘human’ 

reasons given above but it is still a consideration, albeit a tangential one (Armstrong, 2006).  

According to Students, (2016) inadequate occupational health and safety program has a greatest effect on the performance of the 

growing industrial business in Ethiopia such as tannery factory. Ethiopian tanneries still have strong difficulties producing finished 

leather which meets quality standards and that would allow either tannery directly or Ethiopian leather manufacturers to enter on the 

highly competitive international market. The problem is even more serious as the tanneries’ profitability depends heavily on the share 

of output directly or indirectly exported, share that they have trouble increasing at levels that would make them financially stable. 

Tanneries are so poorly competitive because their business has evolved in a hazardous environment. 

According to McCunney, (2001) to increase productivity, it is better to reduce absenteeism through good practice of occupational 

health and safety program. McCunney demonstrates that the health risks and failure of employees to participate in fitness and health 

promotion programmes are associated with higher rates of employee absenteeism. There is need for much emphasis on the employer’s 

participation in ensuring that OHS programmes and policies are existent. If these OHS practices are set, it is more likely that the 

worker participates in order to preserve his/her life. However, absenteeism may be encountered but may be completely neither 

unjustified on medical grounds nor attributable to unsafe conditions or hazardous events in the workplace. 

So to evaluate the effect of workplace hazard control programs and provide appropriate solution  on tannery factory to improve 

productivity the researcher was started to study on Bahir Dar tannery factory, in this factory there is a problem of  health and safety 

program management as the researcher review from 2017 G.C annual report of Bahir Dar tannery factory, this in turn employees of 
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the factory affected by this problem and because of this problem employees are absent from work for continuously such as because of 

inadequate biological hazard control program 7%  of employees of the factory absent from work per month and because of inadequate 

chemical hazard control program 10% of employees are absent from work per month and from the total number of employees 8% of 

them are absent from work area per month because of inadequate psychological hazards control in addition to these 12% of the total 

employees of the factory also absent from work per month because of inadequate accidental hazard control program. From this report 

the researcher understands that absence of employees from workplace because of in adequate occupational hazard control programs 

may have effect on the factory productivity. Based on different literature and from the factory report including the researcher 

understanding from the factory report, the researcher started to study the effect of occupational hazard control program on Bahir Dar 

tannery factory productivity. 

There are several studies that have been done in relation to occupational health and safety program such as, (Ahmad, Sattar, & Nawaz, 

2016) conducted qualitative research through literature search on occupational health and safety in industries in developing world in 

Dera Ismail, khan, Pakistan concluded that occupational diseases and injuries are very common due to lack of adopting simple 

preventive measures. 

And also Singh z. , (2015) conducted survey study on the prevalence and socioeconomic correlates of different health problems at 

textile industry in ludhinana city, Punjab, India concluded that the textile industry workers exposed to dyes, solvents and fibre dusts 

are more prone to different health related problems. 

In addition to the above studies, Sembe & Ayuo,( 2017) conducted a survey on effects of selected occupational health and safety 

management practices on job satisfaction of employees in university campuses in Nakuru town, in Kenya concluded that the practice 

of occupational health and safety management practices leads to improved job satisfaction among employees.  

 Furthermore, Solomon, (2014) conducted descriptive survey design on the practice and challenges of occupational health and safety 

in Akaka and garment textile factory in Addis Ababa concluded that work in the factory severely affected worker’s health, as most 

activities are insecure, hazardous and take place in unhealthy and unsafe environment. 

However none of the studies conducted on the effect of occupational safety and health program on organization productivity 

especially on increase of  employee absenteeism in work area in Bahir Dar tannery factory because as the researcher described in the 

above absence of employees in the work area leads to loss or damage for the organization . The reduction of absenteeism has great 

importance concerning skilled labor, especially in countries where there is a shortage of skilled labor like Ethiopia.  

So the researcher was initiated to study the effect of occupational safety and health program on organization productivity in Bahir Dar 

tannery factory which is the most important industry in the city. 

The results of this study have significant effect for various aspects. 

Policy makers 

It will give important development and implementation of occupational health and safety program through reflecting the most 

difficulties observed in occupational health and safety program and provide appropriate ways of occupational health and safety 

management program to minimize the effect of this program on organization productivity especially, in Bahir Dar tannery factory.   

For managers 

The research will also use as a guideline for manager of the factory to apply good safety and health management system in  Bahir Dar 

tannery factory in order to improve the factory productivity through providing necessary information about the effect of occupational 

health and safety program on  the factory productivity  .  

Academicians and researchers 

The result of this study will also use as a reference for the researcher successors who will study related research topic to the effect of 

occupational safety and health on organization productivity. 
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1.6 Scope of the study 

 The study was conducted on occupational health and safety program as independent variable and organizational productivity as 

dependent variable but from this general variables to have manageable and measurable study the researcher specified the variables in 

the following way; on the side of  independent variable  the researcher based the study on the effect of only four occupational hazard 

control programs these were accidental, chemical, biological and psychological hazard control programs among different occupational 

hazard control programs on the dependent variable side the researcher mainly based the study on only organizational productivity 

from among other organizational performance measurements and its specific study area was only Bahir Dar tannery factory. So in 

general the study was delimited to the effect of four occupational hazard control programs on organizational productivity in Bahir Dar 

tannery factory only. 

2. Literature review 

2.1 Introduction  

Occupational health is a multidisciplinary activity aimed at: the protection and promotion of the health of workers by preventing and 

controlling occupational diseases and accidents and by eliminating occupational factors and conditions hazardous to health and safety 

at work; the development and promotion of healthy and safe work, work environments and work organizations; the enhancement of 

the physical, mental and social well-being of workers and support for the development and maintenance of their working capacity, as 

well as professional and social development at work; Enabling workers to conduct socially and economically productive lives and to 

contribute positively to sustainable development. 

2.2 Theoretical review 

Nature of health and safety 

 

The first emphasis in risk management in most organizations is health, safety and security, which is discussed next. The terms health, 

safety, and security are closely related. The broader and somewhat more nebulous term is health, which refers to a general state of 

physical, mental, and emotional well-being. A healthy person is free from illness, injury, or mental and emotional problems that 

impair normal human activity. Health management practices in organizations strive to maintain the overall well-being of individuals. 

Typically; safety refers to a condition in which the physical well-being of people is protected. The main purpose of effective safety 

programs in organizations is to prevent work-related injuries and accidents (Mathis & H.jackson, 2008).  

The system for managing safety and health should be integrated within the company’s business culture and processes and total 

commitment on the part of management to making health and safety a priority is essential to a successful occupational health and 

safety programme in the workplace. It is only when management plays a positive role that workers view such programmes as a 

worthwhile and sustainable exercise (ALLI, 2001). 

2.1.3 Health and safety Programmes 

 Occupational health programmes deal with the prevention of ill-health arising from working conditions. They consist of two 

elements: 1) occupational medicine, which is a specialized branch of preventive medicine concerned with the diagnosis and 

prevention of health hazards at work and dealing with any ill health or stress which has occurred in spite of preventive actions, and 2) 

occupational hygiene, which is the province of the chemist and the engineer or ergonomist engaged in the measurement and control of 

environmental hazards. Safety programmes deal with the prevention of accidents and with minimizing the resulting loss and damage 

to people and property. They relate more to systems of work than the working environment, but both health and safety programmes 

are concerned with protection against hazards, and their aims and methods are clearly interlinked (Armstrong, 2009)  
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Given the complexity and the extent of occupational health and safety problems, and the many causes of occupational hazards and 

work-related diseases, no single intervention would be sufficient in itself to constitute an effective occupational health programme. In 

order to have an impact, action has to proceed at various levels. The practical measures may vary, depending on the degree of 

technological, economic and social development of the country concerned, the type and extent of the resources available(ALLI, 

2001). 

2.1.4 Occupational Health Impacts  

The great variety of occupational health hazards makes quantification of their associated health risks and impacts at the global level 

very difficult. Some estimates have been based on the occupational injuries and diseases reported in official statistics notably ILO and 

World Bank documents. But a large number of injuries and diseases caused by workplace hazards are not reported (Joubert, 2002).  

There are several different types of occupational health and safety losses safety professionals attempt to eliminate or control. Typical 

worker-related health and safety losses include injuries, illnesses, and 

fatalities. Workplace losses can include damaged equipment, damaged raw materials or finished products, damaged or destroyed 

facilities, downtime, service/production interruption, or loss of reputation  (Friend & P.kohn, 2007). 

2.3 Conceptual framework 

A conceptual framework is used to understand the place of and inform the direction of a research project. A complete conceptual 

framework will help you assess the goals for your own research and develop appropriate research questions and methodology.  

A conceptual framework can be either graphic or narrative, or a combination of the two or in diagram form. In this research the 

researcher developed conceptual framework in the diagram form. 

Fig 2.1.  Conceptual framework 

Independent variables                                                      dependant variable 

 

 

 

  

 

Source: from the above literature 

The nature of Productivity 

According to Misikir, (2004) Productivity is a summary measure of the quantity and quality of work performance with resource 

utilization considered. Regardless of the type of production, economic or political system, the definition of productivity remains the 

same. Thus, though productivity may mean different things to different people, the basic concept is always the relationship between 

the quality and quantity of goods or service produced and the quantity of resource used to produce them. It can be measured at the 

level of the individual, group, or organization. From a manager’s perspective, productivity in all cases reflect success or failure in 

 

Organizational Productivity  

  

 Accidental hazard control program 

 Biological hazard control program 

 Chemical hazard control program 

 Psychological hazard control 

program 
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producing goods and services in quantity, of quality, and with a good use of resources. In short it is the ratio of output value to input 

value. The output may be raised without an increase in productivity. That means the rate of the increment of input cost may be higher 

or the quality of the output may be decrease. The concept of productivity is also increasingly linked with quality of output, input, and 

process itself. Taking the definition of quality as conformance to requirements of the customer, productivity decreases as the quality 

of the output decrease. For example, in15 leather products, quality means leather without any defect on it. According to the number of 

this defect per square feet the grade of leather decreases from first grade to second grade, third grade …The value of the leather 

produced dramatically decreases as the grade of it decreases from 1, 2, 3…. This quality problem may come from skin disease during 

the animal life, improper slaughtering and skinning, bad preservation and improper processing in the factory. Therefore, the quality of 

the input and the process itself also affect productivity. Productivity is also linked with how the resources are utilized in the company. 

It is the function of achieving the maximum possible with minimum resource. The resources are manpower, material, equipment, 

spares and building, capital and time. The responsibility of achieving higher productivity rests on managing these resources 

efficiently. By definition 

productivity doesn't come from working harder. This may increase output, but it also increases labor input. Similarly, using more 

capital or other production factors do not necessarily increase productivity. Productivity growth comes from working smarter. This 

means adopting new technologies or new techniques for production. Productivity can also be defined as the relationship between 

result and the time it takes to accomplish them. Time is often a good demonstrator since it is a universal measure, and it is beyond the 

human control. The less time taken to achieve the desired result, the more productive the system is. Generally, productivity should be 

considered as a comprehensive measure of how organizations satisfy the following criteria. Objective: the degree to which they are 

achieved. 

Efficiency: how efficient resources are used to generate useful output. 

Effectiveness: what is achieved compared with what is possible. 

Comparability: how productivity performance is recorded over time. 

Empirical Review 

2.4 Accident report and investigation 

Accidents are not reported or recorded, therefore, they are not known to the management. The result is that accidents go unnoticed 

and no measures are taken to prevent occurrence of the same accidents in the future. Supervisors revealed that their duties do not 

include accident recording and reporting. They have not been furnished with an adequate job description. The result is that accidents 

are not prevented at all, thus putting the health of workers at risk. Workers are aware that they are not safe during work and their 

morale is low. This reduces productivity of workers (P.Katsuro, 2010). From this literature the researcher developed the following 

hypothesis; 

2.5 The impact of chemical exposures on workers’ health 

The significant impact on an individual who has developed a disease as a result of chemical exposures may be incalculable. Certainly, 

the victims of such diseases often lose the ability to work, and support themselves and their families. The effects of the disease also 

impact the day-to-day quality of life, and the ability to maintain normal activities. In some cases, the victims die, and their families 

must deal with the loss of their loved one, as well as a loss of economic well being and stability. Enterprises also pay the price of such 

diseases through lost productivity, absenteeism, and workers’ compensation programmes (ILO, 2014). From this literature the 

researcher developed the following hypothesis; 
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2.6 Biological hazard  

Biohazards include infective agents such as viruses, bacteria, protozoa and other microorganisms as well as animals and animal 

products, and plants and plant products that can cause infections, allergy, and toxicity or otherwise create a hazard to human health. 

While potential risk is highly variable, biohazards should be considered in the hazard profile for workplaces. Outdoor workers, those 

who work with animals, healthcare workers and others exposed to human body fluids are likely to be at higher risk of exposure to 

biohazards than workers in other occupations. Control of biohazards requires systematic, analytical application of a hierarchy of 

control that takes account of the nature of biohazard agent, the workplace, the nature of the work and the workers. The generalist OHS 

professional has an important role in the management of biohazards by working with healthcare and occupational health personnel to 

ensure that biohazards are systematically addressed in OHS management processes (Pryor, 2012). From the above literature the 

researcher developed the following hypothesis; 

2.7 Psychological health in the workplace 

Psychological health is a continuum that everyone experiences and is affected by. Having good psychological health is crucial to 

achieving overall health and well-being. The work environment is one of many settings that have an impact on psychological health. 

Some causes of poor psychological health are directly attributable to factors in the workplace, including, for instance, harassment or 

excessive workload. A wide body of evidence suggests that poor workplace psychological health negatively affects performance at 

both the individual and organizational 

level. Among other outcomes, improving workplace psychological health can boost employee satisfaction, engagement, and 

productivity; it can also reduce health costs, employee turnover, and lost work time (Sarah Z. Wang & Eva A. Karpinski, 2016). The 

researcher developed this hypothesis from the above literature; 

Research Gaps 

A lot of studies were conducted related to occupational health and safety program on organizational productivity, however, none of 

the studies conducted on the effect of occupational safety and health program on organization productivity especially on increase of 

employee absenteeism in work area in Bahir Dar tannery factory, because as the researcher described in the above absence of 

employees in the work area leads to loss or damage for the organization. The reduction of absenteeism has great importance 

concerning skilled labor, especially in countries where there is a shortage of skilled labor like Ethiopia, so the researcher was initiated 

to study the effect of occupational safety and health program on organization productivity in Bahir Dar tannery factory. 

Summary  

The independent variables were accidental, biological, psychological and chemical hazards.     The dependent variable was 

organizational productivity in Bahir dar tannery factory in Bahirdar city, Ethiopia   

3. RESEARCH METHODOLOGY 

3.1 Research design 

For this study the researcher employed descriptive and explanatory types of research designs. Descriptive research attempted to 

describes the extent of occupational hazard control programs and what happened in occupational hazard control program of the 

factory, while explanatory research design attempted to clarify and connect ideas to understand cause and effect relationship between 

dependent and independent variables that is occupational hazard control programs and organizational productivity. So in this study the 

researcher had used both descriptive and explanatory research designs. 

3.2 Research approach 
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To generate necessary information and come up with more rich and comprehensive data, the researcher was employed quantitative 

research approach for this study. 

Target population  

Generally Bahir Dar tannery factory  had 181 employees from this employees 25 of them were temporary and 156 of them were 

permanent employees ,so the researcher was concentrated  the study on  only permanent employees of the factory ,because permanent 

employees had accurate knowledge about the health and safety program because they are primarily exposed to the problem but 

temporary employees had not much more affected by the problem and they have not enough knowledge about the program ,because 

they move time to time and place to place ,so they had not accumulated knowledge about the effect of health and safety program on  

productivity  of the factory;  they come to the factory only to satisfy their need to get payment; they had not much attention about the 

factory productivity. So to get accurate and reliable information the researcher based the study only on 156 permanent employees the 

factory. 

Table 3.2 Summary of target population 

NO Department Total number of population in each 

department  

1 Repairing  13 

2 Beam house 15 

3 Retaning  16 

4 Finishing  23 

5 Raw leather 12 

6 Pickle  9 

7 Glove  35 

8 Administration  33 

 Total population 156 

  Source: from HRM of the factory (2018) 

 

3.8 Sample size determination 

The population was large according to the researcher budget and time, so the researcher determined sample size to know what number 

of population the researcher would take to get accurate information for the study from a given population. Then the researcher was 

determined the sample size based on the formula of Yamane, (1967) which is a simplified formula for calculating the sample size for 

not very large enough and known population size. The formula is as follows; 

   𝑛 =
𝑁

1+𝑁(𝑒)2
      Where n= required sample size  

                                       N= total target population 

                                       E= level of precision or error  

        The determination also assumed 95% confidence level and 5% level of precision.  
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After using the above calculation the researcher determined the sample size, therefore the sample size for this study was 112.  

 

Table 3.2 Summary of sample size 

NO Department Total number of population in each 

department  

Sample from each department 

1 Repairing  13 9 

2 Beam house 15 11 

3 Retaning  16 11 

4 Finishing  23 17 

5 Raw leather 12 9 

6 Pickle  9 6 

7 Glove  35 25 

8 Administration  33 24 

 Total population 156   112 

  Source: from HRM of the factory (2018) 

3.9 Sampling technique                                 

The sampling technique that the researcher used was that stratified random sampling. Stratified random sampling is a technique which 

attempts to restrict the possible samples to those which are ``less extreme'' by ensuring that all parts of the population are represented 

in the sample in order to increase the efficiency (that is to decrease the error in the estimation) The reason to use stratified sampling 

technique for this study was the population had different heterogeneous departments. Thus, the factory had 8 departments that 

departments were: repairing, beam house, retaning, finishing, raw leather, pickle, glove and administration. 

3.3 Type and source of data 

To accomplish this study the researcher used only primary type of data and from this primary data the source of data were employees 

of the factory, which enabled the researcher to meet the objective of the study outlined at the beginning or to meet ultimate objective 

of the study.   

 3.4 Methods of data collection 

The type of data collection method that the researcher used was only questionnaire method. In this instrument the researcher was used 

only close ended questionnaires. That close ended questionnaires was developed using an instrument called Likert scale from strongly 

disagree (1) to strongly agree (5) which were distributed to employees of the factory. This instrument was preferred, to get more 

flexible ideas from respondents and offered greater accuracy in judging their view. 

Method of data analysis 

 The data was analyzed through both descriptive and inferential statistics by using computerized system that is SPSS version 20. From 

descriptive statistics frequency, percentage, mean and standard deviation were used. The reason for using descriptive statistics was the 

researcher wanted to summarize the data collected in tables for better understanding for the reader to easily examine the results. And 
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from inferential statistics by using correlation and multiple regression model. Also the reason to use inferential statistics was the 

researcher wanted to generalize and make predictions from the results of the data.   

3.10 Methods of data presentation   

After collecting the data, the researcher presented quantitative data through tabular method of presentation, frequency and percentage. 

Qualitative data was presented descriptively. 

4. Finding and discussion 

 4. 1 Introduction   

This chapter presents background information of respondents, the analysis, discussion and inferences made on the basis of the 

responses obtained. Statistical methods of analysis were discussed, which included a descriptive, correlation and multiple regression 

analysis using SPSS version 20 and inferences were made based on the result. The study was basically made to know the effect of 

four occupational hazards as independent variables and organizational productivity as dependent variable. 

4.6.1 Reliability test 

To establish reliability of the instruments, the researcher tested the reliability of the items which were developed for respondents in 

Bahir Dar tannery factory. As shown in the table 4.12 below, reliability of data was checked by applying Cronbach’s Alpha which 

measures internal consistency by dispatching questionnaires to 112 respondents, from these 97 questionnaires were returned back. 

Cronbach’s alpha reliability test was run on the data collected to determine the reliability of the data. According to Mekdes, (2015) 

test of reliability on her research, reliability of the items developed for respondents were tested and proved by using all the items 

Cronbach’s alpha value. Nunally, (1978) suggested that the minimum of 0.70 would be an acceptable level. Results showed that the 

Cronbach’s Alpha coefficient obtained from the whole item for this study was 0.856 which indicate the instruments were reliable. 

Table 4.12 Reliability test 

Reliability Statistics 

Cronbach's 

Alpha 

N of Items 

.856 28 

  Source: from field survey SPSS output (2018) 

4.2 Response rate  

One hundred twelve questionnaires were distributed to Bahir Dar tannery factory employees.  From these questionnaires 97 

questionnaires were returned but 15 questionnaires were not returned. The percentage of the useable questionnaire was 86.6 percent. 

This response rate is acceptable and representative and conforms to Mugenda, (1999) stipulation that a response rate of 50% is 

adequate for analysis and reporting; a rate of 60% is good and a response rate of 70% and over is excellent. Therefore, the response 

rate of this study is excellent.  
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4.3 Demographic Profile of Respondents (N=97)  

 

The demographic characteristics or profile for this study include sex, age, educational qualification, experience and marital status. 

This aspect of the analysis deals with the personal data on 97 respondents of the questionnaires given to them. The table below 

shows the details of background information of the respondents. 

Table 4.1 Sex distribution of respondents 

 Frequency Percent 

Valid 

Male 68 70.1 

Female 29 29.9 

Total 97 100.0 

 Source: from field survey SPSS output (2018) 

Table 4.1 shows that 68(70.1%) of respondents were males the remaining 29(29.9%) of respondents were females this indicates that 

the organization has more male employees than females. 

Table 4.2 Age distribution of respondents 

 

 Frequency Percent 

Valid 

below 25 30 30.9 

25-30 years 32 33.0 

30-35 years 22 22.7 

35-40 years 6 6.2 

40-50 years 6 6.2 

above 50 1 1.0 

Total 97 100.0 

Source: from field survey SPSS output (2018) 

Table 4.2 shows that 30(30.9%) of respondents age was below 25 years and 32(33%) of the respondents age was found between 25-30 

years and 22(22.7%) of the respondents age was found between 30-35 years and 6(6.2%) of respondents age was found between 35-
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40 years and 6(6.2%) of respondents age was found between 40-50 years and also 1(1%) of the respondent age is above 50 year. This 

indicates that the organization has more young and productive manpower.  

  

 Frequency Percent 

Valid 

Diploma 73 75.3 

Degree 24 24.7 

Total 97 100.0 

Source: from field survey SPSS output (2018) 

 Table 4.3 indicates that 73(75.3%) of respondents were diploma graduated and 24(24.7%) of respondents were first degree graduated. 

This indicates that the organization has low educated manpower.  

 

    Table 4.4 Work experience distribution of respondents 

 Frequency Percent 

            

Valid 

less than 5 32 33.0 

5-10 years 41 42.3 

10-15 years 15 15.5 

greater than 15 years 9 9.3 

Total 97 100.0 

Source: from field survey SPSS output (2018) 

Table 4.4 shows that 32 (33%) of respondents have less than 5 year experience and 41(42.3%) respondents have between 5-10 year 

experience and 15(15.5%) of respondents have between 10-15 year experience and also 9(9.3%) of respondents  have greater than 15 

years experience. This indicates that the organization has moderate experienced employees.  

 Table 4.5 Marital status distribution of respondents 

 Frequency Percent 

Valid Married 53 54.6 
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Single 40 41.2 

Divorced 4 4.1 

Total 97 100.0 

 Source: from field survey SPSS output (2018) 

Table 4.5 indicated that 53(54.6%) of respondents were married and 40(41.2%) of respondents were single and also 4(4.1%) of 

respondents were divorced. so in general this indicates that the organization has more married employees. 

Table 4.6 Accidental hazard control program 

Descriptive Statistics 

Accidental hazard control program Mean Std. Deviation 

 Primary measures are taken before any accident occurred. 2.68 1.255 

 Equipments are assigned at the right time and place for the 

right person. 
2.71 1.407 

 I am not work on dangerous or moving equipment. 3.09 1.200 

 Machines (equipments) are adequately guarded. 2.94 1.273 

 There is proper housekeeping. 2.82 1.275 

 I work my task with appropriate skill for that task. 3.15 1.064 

Grand mean 2.9 1.245 

Source: from field survey SPSS output (2018) 

As table 4.6 indicated that regarding to accidental hazard control program the respondents gave their disagreement about primary 

measures before any accident occurred, equipments are assigned at the right time and place for the right person, I am not work on 

dangerous or moving equipment, machines are adequately guarded, there is proper housekeeping and I work in activities that are 

operated with appropriate skill with a mean and standard deviation of 2.68, 1.255; 2.71, 1.407; 3.09,1.200; 2.94, 1.273; 2.82, 1.275; 

3.15,1.064 respectively. And the grand mean 2.9 indicated that there is no good performance of accidental hazard control program in 

the factory. 

Table 4.7 Chemical hazard control program 

Descriptive Statistics 

Chemical hazard control program Mean Std. Deviation 

 Chemicals in the factory are labeled and classified properly. 3.14 1.331 

 Workers that are dealing with chemicals trained or certified in 

handling those specific chemicals. 
3.10 1.279 
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 Provisions are supplied for possible chemical accidents. 3.10 1.403 

 There are adequate skilled chemists that work around the factory 

chemicals. 
3.27 1.212 

 There is safe disposal of dangerous chemicals and containers. 3.49 1.339 

 There is right safety equipment for each chemical. 3.07 1.244 

Grand mean 

 

 

3.195 

 

1.30133 

 

Source: from field survey SPSS output (2018) 

Table 4.7 indicated that regarding to chemical hazard control program respondents gave their disagreement about chemicals in the 

factory are labeled and classified properly, workers that are dealing with chemicals trained or certified in handling those specific 

chemicals, provisions are supplied for possible chemical accidents, there are adequate skilled chemists that work around the factory 

chemicals, There is safe disposal of dangerous chemicals and containers and there is right safety equipment for each chemical with a 

mean and standard deviation of 3.14, 1.331;3.10, 1.279; 3.10, 1.403; 3.27, 1.212; 3.49, 1.339; 3.07, 1.244 respectively. This individual 

mean and grand mean 3.195 showed that there is no good performance of chemical hazard control program in the factory because the 

individual as well as the average mean of respondents response were below 3.5.   

 

Table 4.8 Biological hazard control program 

Descriptive Statistics 

Biological hazard control program Mean Std. Deviation 

 I am not exposed to waste materials effect that can cause illness 

trough inhalation.    
2.68 1.497 

 There is proper disposal of available biological hazards. 3.57 .912 

 Employees who work around biological hazards have the right 

protective equipment to be safe. 
3.37 1.158 

 There is regular training of workers about risks posed by biological 

agents and how they can be handled safely. 
3.36 1.091 

Grand mean 3.245 1.1645 

Source: from field survey SPSS output (2018) 

Table 4.8 showed that regarding with biological hazard control program respondents gave their disagreement about I am not exposed 

to waste materials effect that can cause illness trough inhalation, there is proper disposal of available biological hazards, employees 

who work around biological hazards have the right protective equipment to be safe and there is regular training of workers about risks 

posed by biological agents and how they can be handled safely with a mean and standard deviation of 2.68, 1.497; 3.57, 0.912; 3.37, 
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1.158; 3.36, 1.091 respectively. This individual mean and the grand mean 3.245 indicated that there is no good performance of 

biological hazard control program in the factory because the individual as well as the grand mean of respondents response were below  

Table 4.9 Psychological hazard control program 

Descriptive Statistics 

Psychological hazard control program Mean Std. Deviation 

 I am not work alone in the factory. 3.36 1.091 

 Assistance is readily available in the factory if you are injured 

or ill. 
2.97 1.357 

 I take adequate training before a new technology applied in the 

factory to avoid stress. 
2.77 1.262 

 I work in flexibly arranged work area. 3.02 1.275 

 I have freedom to modify work to accommodate physical 

aspects of aging. 
2.56 1.299 

 I have appropriate break for my work. 2.93 1.166 

 There is identification of work alone situations and control 

strategy development. 
2.82 1.307 

 There is regular review of hazard assessment of related to 

psychological hazards. 
2.78 1.285 

 There is recognition of hazards by considering there is variance 

for each worker and situation and develop action plan 

accordingly. 

3.04 1.181 

Grand mean 2.916 1.247 

Source: from field survey SPSS output (2018) 

Table 4.9 showed that respondents gave their disagreement about I am not work alone in the factory, assistance is readily available in 

the factory if you are injured or ill, I take adequate training before a new technology applied in the factory to avoid stress, I work in 

flexibly arranged work area, I have freedom to modify work to accommodate physical aspects of aging, I have appropriate break for 

my work, there is identification of work alone situations and control strategy development, there is regular review of hazard 

assessment of related to psychological hazards and there is recognition of hazards by considering there is variance for each worker 

and situation and develop action plan accordingly with a mean and standard deviation  of 3.36, 1.091; 2.97, 1.357; 2.77, 1.262; 3.02, 

1.275; 2.56, 1.299; 2.93, 1.166; ; 2.82, 1.307; 2.78, 1.285; 3.04, 1.181 respectively. This individual mean and a grand a mean 2.916 

indicated that there is no good performance of psychological hazard control program in the factory because in this variable also the 

individual as well as the grand mean of respondents response were below 3.5. 

 

Table 4.10 Organizational productivity 

                                 Descriptive Statistics 
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Organizational productivity Mean Std. Deviation 

 

   Defects/errors in the finished 

products have decreased.        

 

  Problems in the technical 

processes have decreased.        

   3.04 1.216 

 

 The quality of raw materials has 

improved.       

        2.97 1.357 

 2.73 1.246 

Grand mean 2.913 1.273 

Source: from field survey SPSS output (2018) 

Table 4.10 indicated that respondents gave their disagreement related to defects/errors in the finished products have decrease; 

problems in the technical processes have decreased and the quality of raw materials has improved with a mean and standard deviation 

of 3.04, 1.216; 2.97, 1.357; 2.73, 1.246 respectively. Therefore, this individual and the grand mean 2.913 indicated that there is low 

productivity in Bahir Dar tannery factory because the individual as well as the grand mean of respondents’ response were below 3.5. 

5. SUMMARY, CONCLUSION AND RECOMMENDATIONS 

5.1 Introduction   

This chapter provides a summary of major findings, discussions and conclusions drawn thereof. The researcher then presents the 

recommendations for both the research and for the policy change and practice. 

5.2 Summary of Major Findings 

The study aimed at examining the effect of occupational health and safety program on organizational productivity in Bahir Dar 

tannery factory based on the questionnaire consisting of 112 employees of the factory by using stratified sampling technique.  

5.2.1 Chemical hazard 

The finding showed that there is substantial positive relation between chemical hazard control program and organizational 

productivity, and  

5.2.2 Accidental hazard 

There is medium positive relationship between accidental hazard control program and organizational productivity,  

5.2.3 Psychological hazard 

There is medium positive relationship between psychological hazard control program and organizational productivity,  

5.2.4 Biological hazard 

There is no positive relationship between biological hazard control and organizational productivity. 

5.3 Conclusion 
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In terms of the stated research hypotheses the following specific empirical findings emerged from the investigation.  

The finding of the study indicates that organizational productivity was affected by only three occupational hazard control programs 

namely; psychological hazard control program, chemical hazard control program and accidental hazard control program from the four 

occupational hazard control programs.  

The finding of the study also indicates that, organizational productivity mostly affected by chemical hazard control program from the 

four occupational hazard control programs.  

The study also revealed that, organizational productivity was not significantly affected by biological hazard control program from the 

four occupational hazard control programs or biological hazard have no significant effect on organizational productivity.  

5.4 Recommendation 

Based on the findings and conclusions of the study, the researcher forwards the following recommendations to the management of the 

factory to alleviate occupational hazards and improve the factory productivity. The management of the factory should follow up every 

activity related to occupational health and safety program and implement effectively occupational hazard control programs, especially 

on three occupational hazards namely chemical, accidental and psychological hazard control programs and continuously improve 

occupational safety and health programs to increase the factory productivity. 

       Limitation and Suggestions for Further Research  

This study focused on the effect of occupational health and safety program on organizational productivity in Bahir Dar tannery 

factory. Even if the study examined the effect of occupational health and safety program on organizational productivity the study did 

not consider all occupational  health and safety program and its effect on other organizational performance   and other manufacturing 

organizations rather the study concentrate only the effect of four occupational hazard control programs on organizational productivity 

by omitting other organizational performances in Bahir Dar tannery factory because of basically shortage of time and cost.  For 

further  study the researcher proposes that it is better to extend time frame and cost to include other occupational health and safety 

program such as the effect of psycho social hazard control program,  mechanical hazard control program including this research 

variables these were chemical hazard control program, accidental hazard prevention program, biological hazard control program and 

psychological hazard control program on the general performance of the organization and on other manufacturing organization. 
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Abstract- There is proliferation of cholesterol build-up wellness 

information online due to the controversies and debates about it 

causes and effects which have also captured journalistic attention. 

This study investigates the extent sedentary workers in South East 

Nigeria are aware and exposed to cholesterol build-up 

information, their knowledge and sources of awareness and 

exposure. The study adopts the Theory of Selective Exposure. The 

study employed survey method in which Questionnaire was used 

to gather data. The population of the study is bankers with all the 

licensed commercial banks operating in South East Nigeria. The 

sample size is 500 respondents selected using simple random 

sampling approach. Descriptive statistics were employed for data 

analysis. Findings revealed that there is high awareness and 

exposure to cholesterol build-up wellness information. The study 

established poor knowledge of causes of cholesterol build-up, 

major sources of body cholesterol and cholesterol build-up 

controversies while knowledge of cholesterol build-up effects and 

control were average. Findings also revealed that internet/social 

media is their source of exposure and awareness to cholesterol 

build-up information. The study concludes that exposure to 

cholesterol build-up wellness information online has not provided 

the bankers with adequate knowledge. The study therefore 

recommends more awareness and enlightenment campaigns 

specifically on cholesterol build-up wellness.  

 

Index Terms- Cholesterol Build-up, Awareness, Exposure, 

Knowledge and Sedentary Workers 

 

I. INTRODUCTION 

n recent time, controversies as to the causes and effects of 

cholesterol build-up have become rife. Of great concern 

however is the proliferation of this information since the 

emergence of social media. These concerns could be understood 

within the context of the ready availability of contrasting materials 

on cholesterol build-up wellness online. This is because, 

knowledge and awareness about cholesterol build-up usually 

emanate from scientific researches on cholesterol which find their 

ways into various channels of information as news stories, jingles, 

advertisements, studio discussions and even as themes for 

international health days. Buckley et al (2015) remark that 

cholesterol controversies have captured widespread journalistic 

attention from news and documentaries on television, weekly 

articles in newspapers and features within the popular press on 

science, ergonomics and health. 

          For instance, the US Dietary Guidelines Advisory 

Committee (DGAC) 2015 reversal of its over four decades caution 

about eating cholesterol-laden food which was featured in 

Washington Post in the same year is still being circulated on 

various social media platforms in Nigeria. What many may not 

however understand is that the committee, according to 

Washington Post (2015) did not reverse warnings about high 

levels of “bad” cholesterol in the blood, which have been linked 

to heart disease. This is because heredity and various metabolic 

conditions and not diets alone, influence an individual’s level of 

cholesterol (Lawes, Hoorn, Law & Rodgers, 2004). 

          The concern of this work however, is on the exposure to and 

knowledge of this cholesterol build-up wellness information, 

including the debates and controversies the topic continues to 

generate among sedentary workers who spend long hours 

performing computer-based tasks. The focus on Sedentary 

workers as the basis for this study is because they are part of the 

major target audiences for information on cholesterol build-up 

wellness, since according to Conolly (2016), sedentary lifestyle, 

especially a prolonged one comes with a whole host of health 

ailments and some of the most common and talked about are 

cardiovascular disease, high cholesterol and blood pressure. The 

Advanced Cardiovascular Life Support (2019) also identified 

sedentary lifestyle as one of the modifiable risk factors that 

determine who is at the highest risk of developing high cholesterol 

and cardiovascular disease. 

          Looking at this situation, it therefore becomes necessary to 

examine the extent sedentary workers are exposed to cholesterol 

build-up wellness information, their sources of wellness 

information and their level of knowledge about cholesterol build-

up wellness. The particular sedentary workers being referred to in 

this study are bankers. Bankers were chosen for this study because 

the banking sector according to Hendriksen et al., (2013) is one of 

the major occupational domains for sedentary lifestyle in the 

contemporary times and offers an excellent platform to study 

cholesterol build-up awareness and knowledge.  

 

Statement of Research Problem 

          The scientific research communities are divided over the 

causes and effects of cholesterol build-up and have continued to 

come up with views and findings that most times counteract, 

reverse or contradict the earlier cholesterol build-up narratives. 

This has resulted in proliferation of contrasting cholesterol build-

up wellness information on social media in recent time. This 

becomes the case since such scientific research findings form the 
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basis for health communication campaigns. However, in the midst 

of all these debates and controversies over causes and effects of 

cholesterol build-up globally, it is not yet well established in the 

literature the level of exposure to cholesterol build-up wellness 

information and knowledge about cholesterol build-up among 

sedentary workers in Nigeria who are part of the main target 

audiences for such wellness information. This research therefore 

interrogated the extent of sedentary workers’ exposure to 

cholesterol build-up wellness information, their level of 

knowledge and source of awareness. 

 

Objectives of the Study 

          Within the context of the broad objective, the researchers 

aim to achieve the following specific objectives: 

i. To find out the extent of exposure and awareness of 

cholesterol build-up wellness information among 

bankers in South East Nigeria 

ii. To find out the South East bankers’ sources of awareness 

and form of exposure to cholesterol build-up  information   

iii. To ascertain the extent of knowledge about cholesterol 

build-up among bankers in South East Nigeria  

 

II. REVIEW OF LITERATURE 

 Cholesterol Build-up Awareness and Knowledge 

          In the present study, awareness can be said to mean 

sedentary workers’ consciousness about cholesterol build-up. This 

consciousness arises as a result of their exposure and attention to 

cholesterol messages in the mass media, the internet, books and 

consultations with health and medical professionals etc. This is 

because according to Neubig (2013), high cholesterol does not 

produce symptoms, so most people are unaware if their cholesterol 

numbers are high, unless they are screened for heart disease risk 

through a blood test called a “lipoprotein profile” to measure total 

cholesterol, LDL (bad) cholesterol, HDL (good) cholesterol, and 

triglycerides. Cholesterol build-up awareness therefore entails 

consciousness of one’s body cholesterol level which translates to 

making healthy food choices and engaging in healthy behaviours.  

          Cholesterol build-up awareness usually stems from 

scientific researches on cholesterol which find their ways into 

various channels of information as news stories, jingles, 

advertisements, studio discussions and even as themes for 

international health days. This explains why Neubig (2013) 

remarks that scientific research leads to the identification of risk 

factors for disease and is the basis for messages in health 

communication campaigns. However, there is limited literature on 

cholesterol build-up awareness and there are also few campaigns 

only about cholesterol. Most campaigns related to cholesterol 

focus on diet and combination of other chronic disease (Neubig, 

2013). An example is the ‘California 5 a Day for Better Health!’ 

Campaign in the United State, which promoted increased fruit and 

vegetable consumption (Forester & Hudes, 1994 cited in Neubig, 

2013).  

          Others include 2010 Eat for Goal! campaign of the World 

Heart Federation in partnership with UEFA and Go Red For 

Women campaign which was World Heart Federation and 

American Heart Association’s response to the alarming reality that 

most people are unaware that cardiovascular disease (CVD) is the 

number one killer of women worldwide (World Heart Federation, 

2010). 

          Some of the few previous awareness campaigns focusing 

only on cholesterol include “Know Your Cholesterol” Campaign 

in Pawtucket, Rhode Island (Lefbvre, 1986 cited in Neubig, 2013). 

This was a two-month cholesterol education campaign launched 

to encourage citizens to "know their cholesterol" levels by 

attending screening, counselling, and referral events. These events 

featured dietary fat and cholesterol assessments, finger stick 

procedures, and dietary counselling by trained volunteers (Neubig, 

2013). Similar cholesterol related awareness campaigns are also 

conducted in Nigeria by healthcare professionals and 

manufacturers of cholesterol containing products in hospitals, 

schools, workplaces and marketplaces especially during health 

seminars, workshops and international health days. For instance, 

the Nigerian Heart Foundation organizes a health walk and a road 

show with music and dancers offering free health screenings for 

staff of the Nigerian Union of Road Transport Workers (NURTW) 

and market men and women (World Heart Federation, 2010). 

          Although cholesterol occasionally appears in mass media 

news and programmes, awareness and knowledge about 

cholesterol buildup seem to be created largely through products’ 

advertisements and disease awareness advertisements. This is 

because manufacturers of products that contain cholesterol such as 

vegetable oils are mandated to specify cholesterol compositions of 

their products (see NAFDAC’s Fats and Oils Regulations, 2005; 

Codex Guidelines, 1993). As a result, there have been rampant use 

of the slogans ‘cholesterol free’, ‘low cholesterol’, ‘No 

cholesterol’, ‘heart friendly’, and ‘heart healthy’ in products’ 

labels and advertisements like vegetable oils and dairy products. 

Okpuzor et al., (2009) affirm that due to increasing awareness on 

health implications of high cholesterol in our diets, most people 

now prefer buying cholesterol free vegetable oils. Similarly 

Cinnamon (2009) adds that heart healthy food products aimed at 

ameliorating high cholesterol have exploded in popularity in 

recent years and include myriad of products known as "functional 

foods".  

          Disease Awareness Advertising (DAA) on the other hand, 

occurs when pharmaceutical companies or other organizations 

(including the government and non-profit organizations) promote 

diseases or conditions, rather than named treatments (ANZTPA, 

2005). Although this kind of advertisements have been criticized 

for providing unbalanced information or exaggerating the 

prevalence or severity of a condition which may cause consumer 

anxiety (Mintzes, 2006; Hall and Jones, 2007; Hall, 2008), it is 

still widely used in creating awareness about cholesterol buildup 

in the western countries like the US, Canada, New Zealand and 

Australia. For instance in 2008 Pfizer in conjunction with the 

Australian Atherosclerosis Society, through its Familial 

Hypercholesterolaemia Sub-Committee, which was established to 

help people with inherited cholesterol disorders launched a 

National Cholesterol Awareness Campaign, including television 

and newspaper advertisements and a website (Hall, 2008). 

          Furthermore, cholesterol build-up awareness and 

knowledge have been influenced by the debate and controversy 

the topic has generated over the years. This is because the story of 

cholesterol, according to Gabriano (2011) has continued to be a 

controversial component of modern medical history. The scientific 

literature on cholesterol build-up or high cholesterol is often 
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saturated with findings that most times contradict, counteract, 

dispute or reverse the already existing notions and narratives about 

cholesterol. A situation that leads to what Hall (2008) refers to as 

high levels of confusion in cholesterol awareness campaigns. For 

instance, Colpo (2005) in his work, ‘LDL Cholesterol: “Bad 

Cholesterol” or ‘Bad Science’ argues that the concept that low 

density lipoprotein (LDL) is “bad cholesterol” is a simplistic and 

scientifically untenable hypothesis, being aggressively promoted 

for reasons other than public health. He further says; 

          When confronted with nonsupportive evidence, the 

anticholesterol mainstream typically engages a two-pronged 

strategy. First, it simply ignores contradictory evidence. Second, 

it simultaneously seeks out supportive evidence, no matter how 

flimsy, and then embarks on an aggressive propaganda campaign 

to educate as many people as possible about it. The end result is 

that the public receives a distorted picture of the existing evidence 

(Coplo, 2005: 86). 

          These outcomes according to Buckley et al., (2015) have 

captured widespread journalistic attention from news and 

documentaries on television, weekly articles in newspapers, and 

features within the popular press on science, ergonomics and 

health. For instance, in 2015 Washington Post reported on the 

America’s Dietary Advisory Committee recommendation that 

cholesterol is no longer considered a nutrient of concern for 

overconsumption thus: 

          The nation’s top nutrition advisory panel has decided to 

drop its caution about eating cholesterol-laden food, a move that 

could undo almost 40 years of government warnings about its 

consumption. The group’s finding that cholesterol in the diet need 

no longer be considered a “nutrient of concern” stands in contrast 

to the committee’s findings five years ago, the last time it 

convened. During those proceedings, as in previous years, the 

panel deemed the issue of excess cholesterol in the American diet 

a public health concern (Washington Post, 2015). 

          The paper further reports that; “The finding follows an 

evolution of thinking among many nutritionists who now believe 

that, for healthy adults, eating foods high in cholesterol may not 

significantly affect the level of cholesterol in the blood or increase 

the risk of heart disease” (Washington Post, 2015). 

          Also, in 2013, a two part documentary on ABC’s popular 

science show, ‘Catalyst’ titled ‘The Heart of the Matter’ caused a 

storm of outrage from medical experts (ABC Media Watch, 2013). 

          In its account of the documentary which focused on 

cholesterol, the Media Watch wrote: 

          In its recent two-part documentary, The Heart of the Matter, 

which pulled in a huge audience of almost 1.5 million people per 

episode, reporter Maryanne Demasi suggested that high 

cholesterol does NOT cause heart disease and most people are 

wasting their time taking cholesterol-reducing drugs called statins. 

She also suggested we’ve been conned by pharmaceutical 

companies so they can make billions of dollars in profits (ABC 

Media Watch, 2013). 

          These are just few instances of how confusing and 

controversial cholesterol build-up as a bodily occurrence has 

become in both the scientific research community and in the media 

too. Washington Post’s Peter Worisky laments over the situation 

thus, “after more than a century of scientific inquiry (on 

cholesterol), yet even today scientists are divided” (Washington 

Post, 2015).  

          These disagreements, debates and controversies within the 

scientific research community affect cholesterol build-up 

awareness efforts as the public receive barrage of contradictory 

cholesterol health information from the media. This affects their 

level of awareness, knowledge and attitude toward cholesterol. 

The World Health Organization (1993) warns that conditions 

promoting unhealthy lifestyle practices by individuals include lack 

of adequate health knowledge and acquisition of misinformation 

about health matters.  

  

 

Empirical Review 

          Studies have been conducted on Knowledge, Awareness 

and Attitude to cholesterol related health risks such as CVDs but 

not much has been done on wellness information and cholesterol 

build-up awareness. Also most of these studies come from fields 

other than health communication like Medical/Health Sciences, 

Nutrition science, Health and Physical Education. 

          For instance, Anyasor, Adetunji, Ibrahim, and Adekunle 

(2015) assessed the plasma cholesterol level and 

consumer awareness of recommended dietary cholesterol 

allowance in an academic environment by randomly distributing a 

total of 100 structured questionnaires within Babcock University 

community, Ilishan Remo, Ogun State, Nigeria. Out of 

Ninety seven (97) completed questionnaires, the results showed 

that 53(54.6%), 75(77.3%) and 74(76.3%) of the females, non-

vegetarians and respondents in sciences, respectively had previous 

knowledge of the term “dietary cholesterol”. Females 34(35.1%), 

non-vegetarians 48(49.5%) and respondents in sciences 

50(51.5%), respectively were aware of the negative effect 

of excess dietary cholesterol consumption. In addition, 35(36.1%), 

64(66%) and 40(41.2%) of females, non- vegetarians and 

respondents in sciences consumed poultry eggs at least once a 

week. Males 35(36.1%), females 35(36.1%), non-

vegetarians 54(55.7%) and respondents in sciences 61(62.9%) had 

never checked their blood cholesterol level. Males 31(32%), non-

vegetarian 47(48.5%) and respondents in sciences 40(42.2%) 

were not aware of the recommended dietary cholesterol allowance 

and they ate fried foods and confectionaries sometimes. Thus, the 

investigation indicated an inadequate level of awareness and 

practice of the recommended dietary cholesterol allowance among 

the educated. 

          Neubig (2013) study is also significant and equally related 

to this current study but like Anyasor, Adetunji, Ibrahim, and 

Adekunle (2015) study above, it did not look into the respondents’ 

level of exposure to cholesterol wellness information and their 

sources of awareness and exposure. The study sought to know (1) 

the familiarity level about preventive cholesterol screening among 

men and women 25 to 44 years of age? (2) What high cholesterol 

mean to this group of men and women? (3) Do men and women 

within this age group know the factors that cause high cholesterol? 

(4) Their knowledge level about cholesterol levels and prevention 

behaviors? (5) The risks, barriers and advantages that this group 

associates with preventive cholesterol screenings? Using in-depth 

interviews and focus groups, study participants were recruited 

from local churches and from various departments within the 

University of Florida. Analysis of the transcribed discourse 

revealed four emergent themes: reasonable knowledge of 

cholesterol, factors influencing cholesterol, no communication 
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with medical providers after cholesterol screening, and screening 

comfort. While literature indicated that less than 50% of men and 

women 25 to 44 8 years of age had been screened for LDL 

cholesterol, all but one participant in the study had been screened. 

However, there was confusion about when the screenings should 

be completed, the study concluded.  

          To assess the awareness and prevalence of risk factors of 

coronary heart disease in Sokoto, Nigeria, Awosan, Ibrahim, Sabir 

and Ejimodu (2013), carried out a comparative cross sectional 

study among 110 bankers and 110 secondary school teachers 

selected through multistage sampling technique. Anthropometric 

measurements, blood pressure measurement, and estimation of 

fasting blood sugar and cholesterol were done for the participants, 

together with questionnaire administration. Up to 50% awareness 

was reported in only 4 of 7 and 1 of 7 CHD risk factors among 

bankers and teachers. Prevalence of CHD risk factors was high in 

both groups as follows; hypertension (teachers 33.3%, bankers 

22.9%), diabetes mellitus (teachers 9.5%, bankers 8.5%), obesity 

(teachers 30.5%, bankers 20%), hypercholesterolemia (teachers 

37.1%, bankers 41.9%), sedentary lifestyle (teachers 5.7%, 

bankers 33.3%) and smoking (teachers 4.8%, bankers 7.6%). The 

study demonstrated poor awareness and high prevalence of CHD 

risk factors among bankers and teachers in Sokoto. The authors 

suggested public health education and promotion of healthy 

lifestyles to reduce this burden. Although Awosan, Ibrahim, Sabir 

and Ejimodu (2013) study above focused on coronary heart 

disease of which high cholesterol is only but a risk factor, it is still 

relevant to this study since it measured the awareness of these risk 

factors (cholesterol inclusive) among bankers and secondary 

school teachers.  

          A similar study was conducted by Oladapo, Salako, Sadiq, 

Soyinka, and Falase (2013) in Egbeda local government area of 

Oyo State, Nigeria. It was a population based cross-sectional 

survey in which structured questionnaire was used to interview 

2000 subjects in order to assess knowledge of various aspects of 

modifiable CV risk factors. The results of the study showed that 

the commonest source of medical information was the 

family/friend/opinion leaders of trusted groups in 1198(59.9%), 

the media (including radio, public enlightenment programmes, 

and newspapers) in 492(24.6%), and the doctor/nurse/health 

worker in 183(9.1%) of the respondents. The survey further 

indicated that overall knowledge of CVD and its risk factors was 

poor. About 56% of the respondents could not identify a single 

risk factor. Of those who were able to, only a few could correctly 

identify the relationship between CV risk factors and CVD with 

some misconceptions. They concluded that early detection and 

preventive practices were significantly lacking due to these gaps 

in Knowledge and that there is an urgent need to design and 

implement culturally appropriate public awareness, health 

educational and health promotional programmes about CV risk 

factors and CVD for this community which can be adapted for 

other rural population in the country. 

          To ascertain the knowledge and attitude of members of the 

Nigerian Armed forces to risk factors of cardiovascular disease, 

Mohammed (2012) carried out a cross-sectional study among 82 

members of the Nigerian armed forces between the ages of 30 to 

60 years. Each eligible and willing participant was administered a 

CVD risk factor knowledge and attitude assessment questionnaire. 

The outcome of the study showed that 75.6% of the respondents 

were enlightened about CVDs. Smoking was readily identified by 

70.6% as a risk factor, 87% identified stress as a risk factor while 

41.6% of respondents identified obesity. Sedentary lifestyle and 

poor dietary intake use were least identified with only 16.6% and 

6.4% of respondents respectively identifying them. 93.9% 

engaged in exercise (mostly running), 52.4% take vegetables and 

fruits on a regular basis, 34.5% checked their body weights 

regularly and only 5% of all the respondents visited the hospital or 

clinic for routine medical check-up. The study indicated that 

majority of the study participants had an impressive knowledge of 

CVD risk factors. However, their attitude towards CVD risk 

factors is poor. 31.7% and 34.2% of the respondents reported their 

major source of enlightenment was television and television/radio 

respectively. 

          Also, a cross-sectional survey of 206 academic and non-

academic staff of Ladoke Akintola University of Technology, 

Ogbomoso, Nigeria using the Heart Disease Fact Questionnaire 

was carried out by Akintunde, Akintunde and Opadijo (2012). The 

study showed that majority, 101 (49.0%) had poor knowledge 

while 64 (31.2%) had fair knowledge of heart disease risk factors. 

There was no significant difference between prevalence of CV risk 

factors between those with good or fair or low level of knowledge. 

Most participants did not have a good level of knowledge about 

risk factors, prevention, treatment and association with diabetes as 

it relates to heart diseases. They concluded that knowledge of heart 

disease risk factors is low among University workers in Nigeria. 

They recommended that effective education on heart disease risk 

factors and appropriate preventive strategies are indeed important 

to reduce cardiovascular disease burden in Nigerian University 

communities.  

          Another cholesterol build-up related study was conducted 

by Obasuyi and Agwubike (2012). They assessed bankers’ 

awareness and knowledge of using physical activities to promote 

cardiovascular wellness. A total of 139 subjects were selected for 

the study in Benin-City, Edo state through a simple random 

sampling technique and administered a pre-tested survey 

questionnaire. The study indicated that majority of bank workers 

123 (88.5%) were aware of the benefits of physical activities in 

promoting cardiovascular wellness while 16 (11.5%) were not. 

However, the overall proportions of those with adequate 

knowledge of the benefits of physical activities in promoting 

cardiovascular wellness is (15.8%), inadequate knowledge 

(40.3%) and poor knowledge (43.9%). 

          Uchenna, Ambakederemo and Jesuorobo (2012) studied 

two hundred and thirty-six patients attending a medical outpatient 

clinic in southern Nigeria through random selection and 

administered a structured questionnaire on them to assess their 

knowledge of heart disease and its prevention. They found that one 

hundred and seventy-eight (75.4%) respondents did not know the 

symptoms of heart disease while 215(91.1%) had never been told 

about cardiovascular disease prevention by their doctors. They 

also discovered that a significant number (82%) had checked their 

blood pressure in the past 18 months but very few had checked 

their serum lipid levels (14.4%) and less than 50% of respondents 

engaged in regular exercise. There was no significant difference 

between level of education of respondents and awareness of heart 

disease or education on heart disease prevention and also no 

significant gender difference in the awareness of heart disease 

prevention. They concluded that awareness of heart disease and its 
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prevention among patients is still very poor and they need to be 

educated on the disease and lifestyle modification so that the 

resulting adverse consequences are averted.  

          Using a cross-sectional, descriptive and correlational survey 

design, Gautam (2012) sought to primarily determine the overall 

knowledge and health beliefs about CVD among selected 

undergraduate university students and find out the risk of 

developing CVD in this population. Secondarily, the study 

assessed the relationship between knowledge, health beliefs, and 

personal risks while the tertiary purpose of the study was to 

determine the factors that predict the relationship between 

demographic variables and cardiovascular risk factors among 

these students. The study found that overall knowledge about 

cardiovascular disease was low among these university students. 

Individual health beliefs such as perceived susceptibility, severity, 

and barriers regarding CVD were low; however perceived benefit 

about CVD was found high.  

          A similar study was carried out by Butterworth (2009). The 

study assessed knowledge of mosquito-borne disease, as well as 

perceptions and practices of mosquito prevention in southwest 

Virginia by administering survey questionnaire. Five demographic 

and socioeconomic variables (gender, age, income, education 

level and length of time one has lived in the county) were used as 

predictor variables. Gender, age, and length of residence time in 

the county were found to be statistically significant predictors of 

specific health-related behaviors. Knowledge of mosquito-borne 

diseases within the area was generally low, with only one 

individual correctly identifying La Crosse encephalitis as a threat 

in the region. Higher numbers (6%) were aware of West Nile virus, 

while 4% reported malaria in the region, demonstrating a 

disconnect between actual and perceived risk.  

 

2.3 Theoretical framework  

          This study was anchored on Theory of Selective Exposure 

which is a theory of psychology often used in media and 

communication studies. The theory is credited to Joseph Klapper 

in 1960 and refers to individuals' tendency to favour information 

which reinforces their pre-existing views while avoiding 

contradictory information (Hart et al., 2009). It has its roots from 

Leon Festinger’s cognitive dissonance theory, which asserts that 

when individuals are confronted with contrasting ideas, certain 

mental defence mechanisms are activated to produce harmony 

between new ideas and pre-existing beliefs, which results in 

cognitive equilibrium (Beauchamp, 2005). The initial notion of 

selective exposure was that people tend to select specific aspects 

of exposed information which they incorporate into their mindset 

based on their perspectives, beliefs, attitudes and decisions 

(Sullivan, 2009). 

          In its earliest perspective, Klapper (1960) suggests that 

individuals are gravitated towards media messages that bolstered 

previously held convictions that were set by peer groups, societal 

influences, and family structures and that the accession of these 

messages over time did not change when presented with more 

recent media influence. Klapper (1960) further notes that given the 

abundance of content within the mass media, audiences were 

selective to the types of programming that they consumed. He 

suggests that adults would patronize media that was appropriate 

for their demographics and children would eschew media that was 

boring to them.  

 

Selective exposure has however been criticized for positing that 

individuals will prefer information that favours their positions than 

those that are contrary to their views based on personal 

characteristics and psychological factors. Rozin and Rozyman 

(2001) opine that negative information tends to be more powerful, 

efficacious, and influential than positive information. The theory 

has equally been critiqued for largely focusing on individual 

characteristics and psychological motivations as determinants of 

selective exposure, little is known about which content and context 

features of media messages make certain messages chosen more 

frequently than others, regardless of individual differences (Kim, 

Forquer, Rusko, Hornik & Cappella, 2016). Also, while early 

research investigated the role of confirmation-seeking motivation 

in selective exposure to media messages, recent studies have 

suggested that an explicit identification of information sources in 

persuasive messages has a significant impact on attitude change 

(O’Kefee, 1998).  

          In line with this therefore, bankers as media consumers have 

choices to select medium and media contents or programmes to 

satisfy their health information needs and even when they choose 

to expose themselves to particular health information, they may 

selectively decide on the aspect of the exposed health information 

they will retain. They are also likely to select wellness information 

that are in conformity with their already existing ideas, 

knowledge, beliefs, attitudes or dispositions toward the health 

issue being highlighted like cholesterol and will avoid information 

on wellness (like cholesterol) that goes against their personal 

idiosyncrasies.  

 

Research Method 

          This study adopted quantitative approach and a survey 

research design. Secondary data were gathered from internet 

sources and conventional books while primary data were 

generated through a survey questionnaire administered to 500 

bankers. The survey method was adopted because of the 

respondents’ nature of work and their work environment as well 

as its ability to gather a large amount of information from the 

respondents within a short period of time with relative low cost 

and few research personnel (Ackroyd & Hughes, 1981).  

 

Population 

          The population of the study consists of all the staff of 

licensed commercial banks operating in South East Nigeria. 

However, the physical setting of the study was made up of bankers 

with the 14 licensed Nigeria commercial banks operating in Enugu 

state, the former capital of the Eastern region and where most of 

the banks regional offices are located. This purposive decision was 

based on the fact that the banks' settings, standard and scenario in 

Enugu are the same with the other four states of the South East 

(Abia, Anambra, Ebonyi and Imo) as well as across the thirty-six 

states of Nigeria. The researcher could not get the exact number of 

bankers in the South-East Nigeria. 

 

Sampling Frame 

          The sampling frame consisted of all the 14 licensed 

commercial banks operating in Enugu state. To delineate the 

survey population, the commercial banks were stratified into two 

clusters; one cluster for banks referred to as old generation banks 
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and another cluster for those called the new generation banks. 

From the population, two banks each were purposively selected 

from the two clusters based on staff strength and number of 

branches operated in the state. These were Access Bank, 

Firstbank, United Bank for Africa and Zenith Bank 

 

Table 1: Staff Distribution of the Four Selected Banks in 

Enugu State 

 

S/N                 Bank        Number Of 

Staff 
1             Access Bank 213 

2 First Bank  243 

3 United Bank for Africa 187 

4 Zenith Bank 168 

 Total 811 

Source: HR & Admin departments of the four selected banks 

in Enugu state 

 

          The sample size was arrived at using the formular for 

determining sample sizes recommended in Wimmer and 

Dominick (2011) at 95% confidence level, standard deviation of 5 

and error margin of +/- 5%, where 95% confidence level = 1.96 Z-

Score 

Necessary Sample Size = (Z-Score)2 X Standard Deviation X (1-

Standard Deviation)2 

                                                                   Margin of Error 

(1.96)2 X 0.5(0.5) 

         (0.05)2 

 

(3.8416 X .25) 

      0.0025 

0.9604 

0.0025 = 384.16 

= 384 

 

          Based on this computation, a sample size of 384 could do 

for this study as the most conservative for a 5% error tolerance, 

however a sample size of 500 was decided upon as the most 

conservative for a 5percent tolerance level for this study. This 

purposive decision was based on Stacks and Hocking (1999) 

suggestion that the larger the sample, the more representative of 

the population the sample will be and smaller your error will be. 

Because the population of bankers in the studied banks differs in 

sizes, sampling fraction suggested by Ajai and Amuche (2015) 

was used to proportionally share the sample size among the 

selected banks: 

 

  Total sample size x Population of each bank 

   Total number of population frame  

                                                                                                                           

Therefore 

For Access Bank bankers =    500  x 213    = 131.3 

        811 

            = 131 

For Firstbank bankers =     500   x 243        = 149.8 

                                            811 

                          = 150 

For UBA bankers =     500  x 187                = 115.2 

                                     811 

                          =115 

For Zenith Bank bankers =     500  x 168     =   103.57 

811 

                      = 104 

 

Table 2: Showing Sample Allocation to each Bank 

 

Bank Population Sample Size 

Access Bank Plc 213 131 

Firstbank Plc 243 150 

United Bank for 

Africa Plc 

187 115 

Zenith Bank Plc 168 104 

Total 811 500 

 

          Probability sampling technique was used in final selection 

of the respondents. Moreover, simple random sampling, an arm of 

the probability sampling technique was used because it afforded 

every element in the population equal chance of being selected.  

 

Instrument 

          A pre-coded 18-items questionnaire containing a mixture of 

open-ended and multiple choice questions was used as the data 

collection instrument. These items addressed variables directly 

related to research questions that were developed for this study.  

 

Method of Data Analysis 

          Descriptive statistics were used in analyzing data that were 

generated through the survey research method.  

 

III. RESULT AND DISCUSSIONS 

Respondents 

          A total of 500 copies of the questionnaire were distributed 

and completed by the respondents, representing a return rate of 

100% (37.6% male and 62.4% female). However, among the 

returned copies of the questionnaire some questions were not 

answered by the respondents. This could account for variations in 

the frequencies. Bankers within the age brackets of 26 to 33 

constitute the highest number of the respondents at 38% while 54 

and above constitute the least at 1.2%. Most of the respondents 

have a minimum of a diploma and maximum of bachelor’s degree 

as their educational qualifications. Also, greater numbers of the 

studied population work in the cashier/teller section (48.7%) 

followed by customer care section (39.7%).  

Awareness and Exposure to Cholesterol Build-up Wellness 

Information 

Table 3: Respondents’ Cholesterol Build-up Awareness 

 

Responses                 

Frequency 

Percentage 

Yes                 369 73.8% 

No                 131 26.2% 

Total  500 100 

Source: Survey 2019 
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          The data in Table three above show that 73.8 percent of the 

respondents have come across cholesterol build-up wellness 

information, 26.2 percent of them were not aware of cholesterol 

build-up. The data in the above table indicate that despite the 

recent proliferation of cholesterol build-up messages especially on 

social media, some bankers still have not come across cholesterol 

build-up wellness information. 

   

 

Fig 1: Respondents’ level of Awareness 

 

 
 

          The data in figure one above show that 64.7 percent of the 

respondents have high awareness of cholesterol build-up, 9.1 

percent of them have a very high awareness of cholesterol build-

up while 26.2 percent said their cholesterol build-up awareness is 

low. The data in the above table indicate that the greater 

percentage (73.8 percent) of the bankers is very much aware of 

cholesterol build-up. 

 

Table 4: Respondents’ Exposure to Cholesterol build-up 

messages 

 

Responses                 

Frequency 

Percentage 

Yes                 369 73.8% 

No                 131 26.2% 

Total                  500 100 

Source: Survey 2019 

 

          Table Four above shows that 73.8 percent of the respondents 

exposed to cholesterol build-up messages whereas 26.2 percent 

said, they are not exposed to cholesterol build-up wellness 

messages; an indication that there is a preponderance of those who 

have an idea of what cholesterol build-up is all about over those 

who do not.  

  

 

Fig 2: Respondents’ Frequency of Exposure 
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          Figure two above shows that 9.1 percent read or listen to 

cholesterol build-up wellness information regularly, 64.7 percent 

of them occasionally read or listened to cholesterol build-up 

wellness information whereas 26.2 percent rarely read nor listen 

to cholesterol build-up information. The data indicate that bankers 

read and listen to cholesterol build-up wellness information 

though their readership and listenership of the information is not 

regular but occasional.   

 

Table 5: Respondents' exposure to contrasting cholesterol 

build-up information 

 

Responses Frequency   % 

Yes 239 64.8 

No 130 35.2 

Total  369                          100 

Source: Survey 2019 

 

          Table Five above shows that out of the 369 respondents who 

are exposed to and are aware of cholesterol build-up wellness 

information, 64.8 percent have been exposed to contrasting 

cholesterol build-up information while 35.2 percent have not been 

exposed to such information. The data indicate that a significant 

number of the bankers were exposed to contrasting messages 

about cholesterol build-up wellness.  

 

Table Six: Respondents' form of exposure to cholesterol 

build-up wellness information 

 

Responses  Frequency % 

Products’ Advertisements 37 10 

Products’ labels 36 9.8 

Disease Awareness 

Advertisement 

- - 

News/Programmes 82 22.2 

Medical Counselling 61 16.5 

Interactions with Family and 

Friends 

135 36.6 

Academic publications - - 

1, 2, 3 above 8 2.2 

1 2,3, 4 and 5 above 9 2.4 

All of the above - - 

Total  369 100 

Source: Survey 2019 

 

          Table Six above shows that 10 percent of the respondents 

got their exposure to cholesterol build-up wellness information in 

the form of products’ adverts, 9.8 percent from products’ labels, 

22.2 percent from news and programmes, 16.5 percent of the 

respondents had their exposure through medical counselling, 36.6 

percent of them from family and friends, whereas 2.2 percent of 

them got their exposure through products’ adverts, products’ 

labels and disease awareness advertisements. The other 2.4 

percent got their exposure through products’ adverts, products’ 

labels and disease awareness advertisements as well as medical 

counselling and family and friends. The data illustrate that most of 

the bankers get their exposure to cholesterol build-up wellness 

information in the form of interactions with family and friends 

followed by news/programess and medical counselling. The data 

also indicate that the respondents did not get exposed to 

cholesterol build-up wellness information in the form of disease 

awareness advertisements, academic publications and a 

combination of all the forms. 

 

Table 7: Respondents' source of awareness and exposure to 

cholesterol information 

 

Responses Frequency % 
Radio - - 

Television 12 3.3 

Newspaper 5 1.4% 

Magazine 7 1.9% 

Billboard - - 

Internet/social media 154 41.7% 

Interpersonal communication 45 12.2 

Radio and Television 13 3.5% 

Radio, TV, Newspaper & 

Magazine 

- - 

Radio, TV, Newspaper, 

Magazine & billboard 

- - 

Radio, TV, Newspaper, 

Magazine, billboard & internet 

133 36 

All of the above - - 

Total  369 100 

Source: Survey 2019 

 

          Table Seven above shows that 3.3 percent of the 

respondents’ source of exposure and awareness about cholesterol 

build-up wellness information is television, 1.4 percent from 

newspapers, 1.9 percent from magazines, 41.7 percent from the 

internet and social media, 12.2 percent from interpersonal 

communication, 3.5 percent from radio and television whereas 36 

percent say they get exposure to cholesterol build-up wellness 

information from radio, television, newspaper, magazine, 

billboard and the internet. The data indicate that internet alone 

dominates respondents’ source of awareness and exposure to 

cholesterol build-up wellness information, followed by a 

combination of radio, television, newspaper, magazine, billboard 

and internet. 

 

Respondents’ Knowledge of Cholesterol Build-up 

          This section presents data on the knowledge of cholesterol 

build-up by the bankers with a view to finding out respondents’ 

nature and extent of knowledge about cholesterol build-up.  

 

Table Eight: Respondents' knowledge about causes of 

cholesterol build-up 

      

Responses Frequency      % 

Diets High in 

Saturated fats 

155  42 

Hereditary 26         7 

Sedentary lifestyle 104  28.2 

Alcohol 41  11.1 

Smoking -  - 
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1, 2 and 3 above 37  10 

1 2,3 and 4 above 6      1.7 

All of the above - - 

Don’t know -  - 

Total  369  100 

Source: Field Survey 2019 

 

          The data in Table Eight above show that 42 percent of the 

respondents identified diets high in saturated fats as the only cause 

of cholesterol build-up, 7 percent attributed the cause to 

hereditary, 28.2 percent sedentary lifestyle, alcohol 11.1 percent 

while 10 percent and 1.7 percent attributed cholesterol build-up to 

a combination fats, hereditary and sedentary lifestyle, and fats, 

hereditary, sedentary lifestyle and alcohol respectively. The data 

indicate that the respondents have poor knowledge about the 

causes of cholesterol build-up as majority of the bankers could 

identify only a single cause of the condition; fats and sedentary 

lifestyle. Very few of them (7%) could identify hereditary as one 

of the causes of cholesterol build-up while only 10.2% could 

identify all the causes of cholesterol build-up (foods high in 

saturated fats, sedentary lifestyle and hereditary) 

 

Table Nine: Respondents' knowledge of source of cholesterol 

in the body 

 

Responses Frequency % 

Liver 121 24.2 

Lungs - - 

Kidney - - 

Foods 122 24.4 

Oils 194 38.8 

Alcohol 63 12.6 

Don’t know - - 

Total  369 100 

Source: Survey 2019 

 

          Table Nine above shows that 24 percent of the respondents 

identified liver as the major source of body cholesterol, another 24 

percent said food is the major source of body cholesterol, 39 

percent said most cholesterol in the body come from oils while 13 

percent selected alcohol as the major source of body cholesterol. 

The data indicate poor knowledge of sources of body cholesterol 

since only 24 percent of the respondents could identify liver as the 

major sources of body cholesterol as against 76 percent (39 

percent, 24 percent and 13 percent who think that most cholesterol 

in the body comes from oils, foods and alcohol respectively). 

 

Table Ten: Respondents' knowledge of sources of dietary 

cholesterol 

Responses Frequency %               
Meat 47 12.7% 

Oil 95 25.8% 

Egg 64 17.3% 

Milk 23 6.2% 

Fruits - - 

Vegetables - - 

Sugar -   - 

1,2&3 above - - 

1,2,3&4 above 140 38% 

Don’t know - - 

Total  369 100 

Source: Survey 2019 

 

          Table Ten above shows that 12.7 percent of the respondents 

identified meat alone as the source of dietary cholesterol, 25.8 

percent identified only oil, 17.4 percent, egg only, 6.3 percent milk 

alone while 38 percent selected the combination of meat, oil, egg 

and milk as the sources of dietary cholesterol. None of the bankers 

selected the other options of fruits, vegetables or sugar which 

shows that they have a fair knowledge of the sources of dietary 

cholesterol. The data imply that over 60 percent of the bankers 

could identify at least one source of dietary cholesterol while only 

37.9 percent could identify all the sources of dietary cholesterol. 

 

Table Eleven: Responses on respondents’ knowledge of the 

effects of cholesterol build-up 

                        

Responses Frequency % 

Heart attack 82 22.2% 

Heart diseases 55 14.9% 

Stroke 92 24.9% 

Diabetes - - 

High blood pressure - - 

Low blood pressure - - 

1 and 2 above - - 

1, 2, 3 above 140 38% 

1, 2, 3 & 4 above - - 

all of the above - - 

Don’t know - - 

Total  369 100 

Source: Survey 2019  
 

          Table Eleven above shows that 22.2 percent of the 

respondents said that cholesterol build-up causes heart attack, 14.9 

percent said it causes heart diseases, 24.9 percent identified stroke 

only as the health condition caused by cholesterol build-up 

whereas 38 percent said cholesterol build-up causes heart attack, 

heart diseases and stroke as well. The data suggest that the 

majority of the respondents (62%) can identify at least one of the 

effects of cholesterol build-up on health while only 38 percent of 

them could identify all the three effects of cholesterol build-up on 

health.  

 

Table Twelve: Respondents’ knowledge about cholesterol 

build-up control 

 

Responses Frequency % 
Exercise 51 13.8% 

Healthy Diets 48 13% 

Cholesterol screening 26 7% 

Cholesterol lowering 

drugs 

77 20.9% 

Blood transfusion - - 

1, 2 & 3 above 11 3%  

1, 2, 3 & 4 above 156 42.3 

1, 2, 3, 4 & 5 above - - 
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All of the above - - 

Don’t know - - 

Total  369 100 

Source: Survey 2019 

 

          Table Twelve above shows that 13.8 percent of the 

respondents said cholesterol build-up can be controlled through 

exercise only, 13 percent said it can be controlled by eating healthy 

diets, 7 percent said cholesterol screening only, 20.9 percent of the 

respondents said only the use cholesterol lowering drugs can 

control cholesterol build-up, 3 percent said exercise, healthy diets 

and cholesterol screening are ways to control cholesterol build-up 

whereas 42.3 percent said exercise, healthy diets, cholesterol 

screening and cholesterol lowering drugs can control the build-up 

of cholesterol in the body. The data above indicate that although, 

majority of the bankers do not know all the recommended ways of 

controlling cholesterol build-up in the body, yet they can identify 

at least one of the ways. The data also indicate that greater 

percentages of the respondents (42.3%) are knowledgeable about 

ways of controlling cholesterol build-up.  

 

Table Thirteen: Respondents’ knowledge of cholesterol 

build-up controversies 

                     

Responses Frequency %              

The causes 77 20.9% 

The effects 71 19.2% 

The sources 48 13% 

cholesterol Control - - 

Causes and Effects 66 17.9% 

1,2 &3 above 18 4.9% 

All of the above - - 

Don’t know 89 24.1% 

Total  369 100 

Source: Survey 2019 

 

          Table Thirteen above shows that 20.9 percent of the bankers 

said that the controversies surrounding cholesterol build-up is all 

about the causes, 19.2 percent said the effects of cholesterol build-

up is the subject of the controversies, 13 percent said it is the 

sources that is generating the controversies, 17.9 percent said, both 

the causes and effects are still subject of controversies, 4.9 percent 

thinks that the causes, effects and sources are all subjects of 

controversies whereas 24.1 percent said they do not know which 

of the options is responsible for the cholesterol controversies. The 

data above are an indication that bankers are not very 

knowledgeable about cholesterol controversies despite that 

majority of them (64.8%) admitted in table six above, that they are 

exposed to contrasting cholesterol wellness information.  

 

IV. DISCUSSION OF FINDINGS 

          The data analyzed in this study were obtained from 500 

bankers spread across branches of four commercial banks in 

Enugu state namely, Access bank, Firstbank, United Bank for 

Africa and Zenith bank. As stated earlier in Chapter One of this 

study, the main objective of this work was to ascertain the level of 

exposure and awareness, knowledge and source of cholesterol 

build-up information among sedentary workers in South East 

Nigeria. The discussion of Cholesterol Build-up Awareness and 

Knowledge in the study was based on Theory of Selective           

Exposure. This theory provided the basis for the discourses in this 

study. The selective exposure theory examines the respondents’ 

media choice and extent of exposure to wellness information 

concerning cholesterol build-up.  

          From the data gathered, 73.8% of the respondents are very 

much aware of cholesterol build-up as they have at least once in a 

while read and listened to such information. The data also show 

that most of their exposure and awareness of cholesterol build-up 

wellness information come from the internet/social media (41.7%) 

and in form of interactions with family and friend (36.6%). This 

finding contradicts Anyasor, Adetunji, Ibrahim, and Adekunle 

(2015) study which indicated an inadequate level of awareness of 

the recommended dietary cholesterol allowance among the 

educated. The finding also disagrees with Uchenna, 

Ambakederemo and Jesuorobo (2012) study that found very poor 

awareness of heart disease prevention. 

 

          Also, only 10% and 24.2% of the respondents could 

correctly identify all the three major causes of cholesterol build-

up and liver as the major source of cholesterol in the body, 

respectively, while only 17.9% of the bankers know the reason for 

cholesterol build-up controversies. However, the respondents 

demonstrated average knowledge about effects of cholesterol 

build-up and cholesterol build-up control as 38% of the bankers 

could identify all the effects of cholesterol build-up and sources of 

dietary cholesterol while 42.3% of them know all the ways 

cholesterol build-up can be controlled in the body. This finding 

corroborates Gautam (2012) study that found overall knowledge 

about cardiovascular disease among university students to be low 

and Obasuyi and Agwubike (2012) study which also found 

inadequate/poor knowledge of CVD among bankers. The study 

equally agrees with Akintunde, Akintunde and Opadijo (2012) 

study that found poor knowledge of CVD among university 

workers.  

   

V. CONCLUSION 

          This study revealed high level of exposure and awareness of 

cholesterol build-up wellness information, average knowledge of 

some aspects of cholesterol build-up wellness, especially the 

effects of cholesterol build-up, cholesterol build-up control and 

sources of dietary cholesterol and poor knowledge of causes and 

sources of cholesterol. It can be inferred from this study that 

awareness and exposure to cholesterol build-up wellness 

information has not provided the bankers with adequate 

knowledge. By implication the theory of Selective Exposure used 

in this work is upheld. The assumption in this theory was that 

media consumers have choices to select medium and media 

contents or programmes to satisfy their health information needs 

and even when they choose to expose themselves to particular 

health information, they may selectively decide on the aspect of 

the exposed health information they will retain, In line with their 

already existing ideas, knowledge, beliefs, attitudes or dispositions 

toward the issue. The findings in this study are consistent with this 
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theory since the respondents demonstrated better knowledge and 

understanding of some aspects of cholesterol build-up wellness 

(effects of cholesterol build-up, cholesterol build-up control and 

sources of dietary cholesterol ) over the others ( causes of 

cholesterol build-up, sources of body cholesterol and cholesterol 

controversies).  

VI. RECOMMENDATIONS 

          Based on the findings of this study and conclusion drawn, 

the following recommendations were made to address the issue of 

inadequate cholesterol build-up knowledge among sedentary 

workers in South East Nigeria: 

i. There is need for more awareness and 

enlightenment campaigns specifically on 

cholesterol build-up wellness. This will lead to 

acquisition of more cholesterol information that 

will improve knowledge concerning 

cholesterol. 

ii. Banks and other organisations with 

predominantly sedentary workforce should 

from time to time invite experts to educate their 

personnel on cholesterol build-up wellness to 

enhance their knowledge and to encourage 

healthy lifestyles, healthy diets and physical 

activities. 

iii. Mass media should engage more in reportage 

and discussions on cholesterol research, 

findings and debates to present the public with 

up-to date authentic cholesterol build-up news 

and information. 

iv. Mass media should ensure that cholesterol 

build-up news and wellness information 

targeting sedentary workers are also available 

online since sedentary workers rely more on 

internet/social media for their exposure and 

awareness. 
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Abstract-Social representations (SR) of Moscovici’s theory of social-psychology provides a framework for understanding the gender 

and equity issues in marine protected areas (MPA) which is currently under-researched in the Philippines. This paper presents insights 

on gender equity issues mangrove conservation restoration; social representations (SR) of the dimension of innovations. Findings 

indicate that the lack of adequate space for crops and animal farming, extreme weather disturbances due to typhoons in the island and 

the government’s inability to enable women to fully engage in and benefit from marine conservation programs. Asset poverty exists in 

the mangrove dwelling communities, but does not represent the main dimension of poverty as expressed by the local women who are 

fully engaged in mangrove restoration projects.. Gender analysis on the dimensions of livelihoods, roles and relations (LRR); and 

assets, capabilities and shocks (ACS) were used as inputs in the analysis why gender equity matters in MPAs and mangrove 

restoration. Women responses associate household poverty with the inability to own a house or a parcel of land; and conflicts on 

gender equity exist with the divergent perceptions on the benefits coastal resources management (CRM). Women engagement in both 

mangrove restoration is still under-addressed despite the fact that perceptions that women participation can lead to better governance 

among the local coastal dwellers. 

 

‘Doing research is the easy part of conservation; the most challenging and exciting thing is linking findings with the conservation 

actions, and this will always include people. Do not stop until you get to that point’.  

Julie Hanta Razafimanahaka [from Flora and Fauna International (Rakowski, 2012)]. 

 

 

I. INTRODUCITON 

The Philippines is an archipelago of 7,107 islands covering 300,000 km
2
 (30 million ha) of land and 1,830 km

2
 of water. In recent 

years, the country is now facing crisis in the marine water resources and the need for concerted efforts to utilize these more efficiently 

is clearly becoming a high priority. Catanduanes island (found north of the Philippine Sea) (Figure 1) have economically and 

ecologically important rivers, estuaries and coastal wetlands (REWs) that need to be managed sustainably (Masagca, Morales & 

Araojo, 2018). Sustainable development as a process in which present and future human needs can be satisfied without degrading the 

socio-environmental systems has to be emphasized in understanding poverty, equity and the over-all social - wellbeing of rural 

communities dependent on the ecological functioning and ecosystem services of REWs (Masagca, 2018; Masagca, Morales, Araojo, 

Sapico, Tribiana & Mercado, 2018). The mangroves and fisheries resources contribute to the over-all richness within the identified 

major center of the world’s marine biodiversity (see Carpenter & Springer 2004). The world renowned “Mangrove Hero”, Dr. 

Jurgenne Primavera (Scientific Mangrove Advisor, Zoological Society of London (ZSL) in her essay on Mangroves, Fishponds and 

the Quest for Sustainability (2005) highlighted land disputes in Panay Island (Central Visayas) that included issues on gender and 

gender disparity issues possibly on ownerships and land grabbing.  
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Figure 1. Catanduanes island, with respect to the Philippine archipelago. (from Google) 

It has been argued that the support of local communities is important  for the effective implementation of marine protected areas 

(MPA) and community-managed marine spaces (CMMS) (Masagca et al., 2018) and conservation of mangrove resources  (because, 

unless the immediate livelihood needs of local stakeholder populations are met, longer term conservation objectives are considered to 

be unattainable (Al-Azzawi, 2013; Flintan, 2003). There has, therefore been increased emphasis on linking conservation with 

development objectives; even within organizations whose primary stated objectives are conservation.  

 

On mangroves, the conservation of forests that incorporate local communities into their management was found to fare better. 

Recognizing the importance of gender and community rights in mangrove use and planning prevents the deterioration of these fragile 

ecosystems (Rotich, Mwangi & Lawry, 2016). Moreover, the culture of aquatic organisms in marine waters known as aquaculture is 

the fastest growing sector of food production in the world (Subasinghe et al., 2009), however its income, food, and other benefits are 

not evenly accessible to, nor distributed between women and men of different age and social groups who engage in and depend on it 

(Kruijssen, McDougal & van Asseldonk, 2018; Ndanga et al., 2013). In recognition of these gendered differences in aquaculture, 

mangrove conservation  (see Djohani, 2017), recent literature suggests that including a gender perspective in value chain analysis and 

interventions is vital, including assessment of power structures, division of labor, welfare effects and empowerment (Schumacher, 

2014).  

 

Achieving gender equality and empowering all women and girls is one of the seventeen goals of Sustainable Development Goals 

(SDGs). Gender equality is a fundamental human right and necessary foundation for a peaceful, prosperous and sustainable world. 

Unfortunately, gender inequality practices still occur in nearly all fields of development; one of which is the education development. 

So, providing women and girls with equal access to education is very important and will fuel the benefits for humanity at large. 

 

Gender in this paper is defined as the socially-constructed norms, roles, and behaviors for men and women in a society. It determines 

social expectations for men and women, as well as access to assets and resources, chain decision making and bargaining power, and 

control over benefits derived. As explained by Schumacher (2014), gender relations influence and intersect with cultural practices, 

domestic and social interactions, aspirations and material livelihoods, and, especially, power relations, and out-comes for wellbeing. 

This paper subscribes to the notion that integrating gender issues in mangrove conservation or establishment of  MPA that men and 

women intrinsically hold equal rights to benefit from development or the social justice argument. This argument is found in the 

Sustainable Development Goal No. 5 on gender equality, and the broader commitment “to leave no one behind”. 

 

Women and men in coastal communities are often closely connected to their coastal ecosystems and gender roles are often 

traditionally identified and clearly divided. They differ in how they interact and depend upon mangroves – how they use the 

ecosystem, which mangrove products they choose, and the benefits they receive. There is now growing evidence that integrating 

gender into conservation projects can increase the benefits of conservation for all people and nature. It is generally important to look 

for opportunities, not only to empower vulnerable groups, but to provide a space to share knowledge, perceptions, and experiences, 

and to avoid exacerbating existing inequalities of men and women. 
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Several stories depicting gender issues, gender disparity, gender equity and gender effects are seemingly kept frozen for research and 

are said to be waiting for attention. This limitation becomes critical in this study with particular reference to the communities in 

marine protected areas (MPA) and mangrove conservation areas in the Philippines. One of these islands in the archipelago that needs 

to be given attention is Catanduanes isaland in Bicol region (Luzon) and found to be located in the “typhoon highway.” Papers on 

gender, equity and poverty, within the issues of marine coastal or mangrove communities of the island continue to increase as 

evidenced by the robust and invigorated campaign for more emphasis on women and gender of the island university (Catanduanes 

State University) Gender and Development Office. Efforts on these issues using various frames of analyses (e.g. political ecology) are 

needed now. This is extremely significant in consideration of an increasing attention on the links between biodiversity conservation, 

poverty and the role of women in development and nation building (Philippine Republic Act No.7192, Women and Developments and 

Nation Building Act). This act promotes the integration of women as full and equal partners of men in development in nation 

building.  

 

Gender analysis and a feminist perspective are by no means new to the (agricultural) development literature (Kruijssen, McDougal & 

van Asseldonk, 2018). This literature has highlighted the importance of the analysis of key social institutions such as the household, 

the labor market, the economy, and societal norms and values, as well as of the interactions between productive and reproductive 

roles, paid and unpaid work, and intra-household dynamics (for critical reflections on gender and development see Jackson and 

Pearson, 2005). 

 

Part of this discourse on gender equity in marine conservation and mangrove restoration is Henry Bernstein’s agrarian political 

economy and the pro-poor land policies and land governance materials of Borras & Franco (2010) which served as guide in carrying 

out this inquiry. Likewise, several materials on political ecology (Piers Blaikie’s papers from 1980s to the year 2000, Bryan t 1992, 

Batterbury et al. 1997, Peet and Watts 1996, Belsky 2000, Forsyth 2008) were scanned in completing the paper. On political ecology 

with equity in community forest, Shrestha’s work in Nepal (2005) and human ecology work by Berkes (1989) are important 

references.  Walters (wrote on severalpapers on mangroves and community-based initiatives that started from his Bais Bay, 

Philippines research for a doctoral dissertation), who criticized the apparent lack of coherence of political ecology (Vayda & Walters 

1999) noted that property rights regimes in mangroves are complex, conflict-ridden and under continuous negotiation between similar 

and dissimilar resource users. 

 

Studies on gender intend to reduce gender disparities in access to and control of different resources such as the natural resources in 

inland and coastal areas and on decision-making. The present study looks on the views on the norms, attitudes, beliefs and practices 

relating to gender roles, by strengthening the role of women in decision-making, and by emphasizing increasing access, ownership 

and control over productive resources for women. Two dimensions on (1) Livelihoods, roles and relations; and (2) Assets, capabilities 

and shocks  were used in the present inquiry that serve as inputs for water governance and sustainability research on benchmarking, 

forecasting, and innovation (technological, political and societal). 

 

World Bank’s poverty benchmark of US$1 to US$2 per capita per day will allow us to acknowledge that were more people living 

near inland waters and coastal areas under study are living in extreme economic poverty. This benchmark falls between PhP52 to 

PhP105 in the Philippines. However, this threshold if used does not tell about what it is like to be poor in this part of the world. The 

pronounced deprivation of the local people under study is used here as a meaning of poverty which is related to the lack of material 

income or consumption, low level of education and health, lack of opportunity to be heard” (World Bank 2002). 

 

Gender is a means of understanding how society operates through the study of the negotiation of power roles and influence between 

men and women. Understanding how gender impacts on inland and coastal fisheries are managed, for example, means of looking at 

how men and women interact with the resources being addressed. In addition, the presence of marine protected areas or reserves are 

also important in the discussion of coastal areas. This study therefore attempted to integrate these systems following the concept of 

Ridge to Reefs (protecting watersheds and coasts). This is an approach based on the “reef to ridge concept” that is similar to the 

ecosystem-based approach was applied to coastal rehabilitation and management in Thailand. This approach utilizes the bottom-up 

process, which is stakeholder-driven, building upon community-based organizations (CBOs). 

 

Formulation of the framework of action through participatory processes involving various stakeholders at multiple levels, ranging 

from village to national levels, proved to be successful (Soonthornnawaphat and de Silva). This approach utilizes the bottom-up 

process, which is stakeholder-driven, building upon community-based organizations (CBOs).The CBOs — two forest and river 

conservation groups — with communities are managing and taking actions to protect important ecosystems within the watershed. 

 

 

This study determined the social representations and perspectives of women and men on two key dimensions of two marine 

conservation areas covered by the PhP 7 million Commission on Higher Education – National Agriculture and Fisheries Extension 

System (NAFES) funded R&D program known as SURMABIOCON in Catanduanes Island, Philippines. This was carried-out to 

provide a framework for understanding the gender equity issues in the coastal marine areas. Key questions underscoring political 
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dynamics between women, farmers/fisherfolks, coastal dwellers, local groups and social classes in the said areas under consideration. 

Two research dimensions on gender equity analysis as to (1) livelihoods, roles and relations; and (2) assets, capabilities and shocks 

were considered in this work. To some extent other dimensions are also discussed, particularly along gender division of labor, 

distribution of benefits, access and control over assets and resources, gender and social norms, power relations and governance. 

In sum, this will serve as inputs for water governance and sustainability research on benchmarking, forecasting, and innovation 

(technological, political and societal). The goal is to examine the relationship between gender equity and MPA and mangrove 

conservation or CMMS. MPAs are diverse in their size, ecological representation, and governing structures. In this case, the paper 

specifically examined why gender equity matters in relation to conservation and to some extent marine or brackishwater aquaculture. 

This relationship is particularly relevant in the Philippines. Starting in the early 1990s, the marine management of municipal waters 

(15 km offshore) has been decentralized to municipal and village levels (Lowry et al., 2005). Community level marine management 

often takes the form of no-take MPAs, which in the past have been identified as preferred management measure in this region 

(Martin-Smith et al. 2004). However, as of 2010, MPAs covered only 0.5% of Philippine municipal waters, and 90% of those MPAs 

were less than 1 km
2
 (Weeks et al. 2010). The community-based management of MPAs can also differ greatly and is prone to shift 

over time often in response to local political factors (Pomeroy et al. 2010). 

 

 

II. METHODOLOGY 

Study Area 

Our study included two communities, one with no-take MPAs that is being actively managed by the community through a mangrove  

planters association, and another a mangrove area that included intertidal habitat that is contiguous with the community  or barangay 

shoreline. The MPA in San Andres is actively managed by the community through the mangrove association known as Agojo 

Mangrove Planters Association, Inc. or AMPAI.  The second mangrove community area is managed by the LGU of Barangay 

Buenavista in Baras, Catanduanes. Although both women and men used a variety of fishing methods in these two coastal 

communities, women were primarily gleaners in  the intertidal areas for different mollusks and also catch crustaceans. 

This study focuses on the mangrove areas of the municipalities of San Andres and Baras in the island province of Catanduanes. Figure 

2 shows the island of Catanduanes, while Figures 2 and 3 show the satellite images of Agojo and Buenavista, respectively where the 

researchers conducted ethnographic fieldwork, field interviews and community immersion in March to May (2011),  March to June 

(2012), and continued between March 2016 to September 2017. 

 

 

 
 

Figure 2. Catanduanes Island, Philippines 
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The researchers visited the Office of the Mayor of the respective municipalitiesand subsequently hosted by the barangay captains, 

local leaders and families. The researchers conducted semi-structured interviews with a total of 120 respondents   composed of 50 

women, 50 men and 20 youth for each of the two mangrove areas ranging from 15 min to 1.0 h. Multiple visits with some respondents 

families of the women were carried out along the marine coasts of the said municipalities. In addition, the research team also attended 

barangay council meetings, public assemblies, organizational meetings, fiestas and other life cycle activities like baptisms, wedding 

ceremonies, birthdays, anniversaries, etc.). All of these were conducted in the language or dialect most comfortable for the 

respondents. Responses were written and some were recorded instead in the mangrove areas of San Andres, Catanduanes. Some 

residents in the areas under study were interviewed within the 3 km radius of protected and non-protected inland and marine coastal 

waters by haphazard sampling, by walking around the barangay and approach anybody who was spotted to be available for interview 

was asked about any questions on gender and equity. 

 

The paper used the lens of political ecology with the specific approaches on (1) poststructuralist, de-constructivist that considered 

questions on the predominant discourses of environmental change and politics within Gender analysis using dimensions of (1) 

Livelihoods roles and relations (LRR); and (2) Assets, capabilities and shocks (ACS) were used in the present inquiry that serve as 

inputs for water governance and sustainability research on benchmarking, forecasting, and innovation (technological, political and 

societal). The concept of poverty in a barangay which is located near a community-based mangrove area in Agojo, Tominawog, 

Catagbakan and Dimaterain, San Andres; and the barangays of Buenavista, Paniquian and P. Teston in Baras, Catanduanes; (2) 

analysis of concepts of the local people and in relation to the nature found in the mangrove and beach forest coastal areas, particularly 

the analysis of gender as a constructed category; and (3) rights-based protocol dealing with the questions of accessibility in utilizing 

the mangrove and beach forest resources, equity and aspects on environmental justice. 

 

The poststructuralist lens includes the analysis of the production of social reality. Escobar (1996) claims that it includes the analysis of 

representations as social facts inseparable from what is commonly thought of as “material reality” and also pertains to the view that 

that language is not a reflection of reality (Stott, 1999). Hence, discourses about the rivers, estuary and coastal environment and the 

rest of the coastal resources in the barangays under study can occupy the popular role in poststructuralist view in political ecology. 

 

Participants and Sampling 

 

Participants of the study are men, women and youth in women groups, women leaders, local fisher folks, LGUs, and other members 

of the local coastal dwellers community. Clearly, the study uses a qualitative approach by hiding the actual identities of the 

participants. To actually conduct this study in numerous communities, we would normally be required to identify the people 

concerned. However, it is assumed that the other villages will not allow the researcher s to conduct this study, so that identities are not 

being considered here. Recording was not also allowed and some had negative thoughts on this mode of gathering data, thus notes 

were scribbled and upon arrival in the host family and the campus dormitory in Panganiban, the responses were encoded. The study 

employed a snowball sampling technique (Blasé & Blase, 2002; Masagca & Londerio, 2008) that requires others to recommend 

participants who they believe can have experience and are knowledgeable about poverty, gender and equity in the barangays. The 

researchers exerted their efforts by telephoning or texting the barangay captains from different areas for referrals in order to help 

select the respondents. Initially, the purpose of the study was explained to those whom contacted and discussed with them about 

participation in the fieldwork. Several authors (Glaser, 1978; Taylor & Bogdan, 1998)claim that snowball sampling techniques are 

useful in grounded theory research that attempts to draw samples from a variety of settings. It is known that this technique maximizes 

variation in the database to generate a larger number of categories that describe the phenomenon under study. 

 

Data collection 

We randomly selected 120 adult interview participants (here defined as 16 or older) from the barangay census of each of the 2 

communities. The respondent selection was stratified by gender. Respondents who were interviewed are those who had caught fish, 

gathered shrimps, crabs (including gleaning) at least once in the last 8 to 12 months. In the case that a selected candidate could not be 

found, a family member or neighbour was instead interviewed. This sampling was haphazard covering about 50 % of the participants. 

Interviews were done after the study had been explained and verbal consent had been sought. Research assistants speaking the dialect 

conducted the interview, and later translated their notes into English. With the consent of the barangay captains, meetings, FGDs and 

interview of respondents were carried out also with audio recordings and consulted these to clarify responses, but the interview notes 

served as the primary form of data. Participant observation of fishing, and had informal discussions about the placement of MPAs in 

gleaning areas with NGO workers and local community leaders. 

During haphazard sampling, participants were identified, local people were approached personally in their residence and in the 

weekend afternoon hours near the plazas, village halls, small grocery stores (sari-sari stores) or Saturday and Sunday wine drinking 

sessions either in fiestas or other leisurely activities and among members of the informal social group known as Sociedad or 

“Sosyodad” (from Sarmiento, 2009). The researchers contact them through the help of the Municipal Mayor those who had expressed 

interest to participate in this qualitative research. Researchers explained during the field work on the addressed questions and 
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concerns, discuss the backgrounds and generally the chance to get to know the main participants, the elderly, the leaders, women 

leaders, etc. Documentary analysis was based on the household demographic and socioeconomic information derived from the offices 

of the municipal mayors, barangay captains and local organizations. Lively discussions were done to find out perceptions on key 

problems and causes of poverty; (3) type of livelihoods (4) aspects on life cycle needs (birthdays, weddings, baptismal);(5) material 

quality of life; (6)access to land; (7)health and wellness of the local people;(8)fishing activities;(9)involvement of the local people in 

the community-based marine sanctuaries; and(10) views about the impacts of government programs and projects onnatural resource 

conservation to their lives. 

 

 

Interviews and Focused Group Discussion (FGDs) 

 

Unstructured interview was used to gather information from the fisher folks as regard tothe livelihood activities engaged in by men 

and women, their patterns of mobility, and life cycle patterns (Adanza, et. al., 2009). Questions asked to the fisher folks were based on 

the tools and matrix for the study, however, translated in the dialect. The participants have provided informed consent verbally or 

ideally on a written form, in line with research ethics best practices. Lively information giving also occurred during the courtesy call 

of the research team to the barangay captain.  Two other FGDs with the barangay council and the officers of the Agoho Community 

Oriented Mangrove Development Organization (ACOMDO) and finally becomes Agojo Magrove Planters Association, Inc.(AMPAI) 

in 2017 after  a new set of officers and newly registered association with the Securities and Exchange Commission (SEC) of the 

Philippines. 

. 

Framework of Analysis 

 

Like other island provinces in the Philippines, the socio-nature relations of Catanduanes can be affected by the globalizing society and 

the varied regional and national issues on how natural resources (i.e. inland fisheries and marine coastal areas)are being managed and 

used sustainably. Various sectors are directly and indirectly affected by these relations that involve the different sectors dependent on 

the rivers and coastal marine resources, particularly, in protected and non-protected marine spaces (e.g. mangrove swamps, sea grass 

beds, coralline areas). The third wave of globalization (Martell, 2007) that involves profound transformative change becomes a central 

driving force behind changes reshaping the world including this island province in the Southern Philippine Sea. No clear distinctions 

are observed in the transformative wave between the domestic and the international in economic, social and political processes. An 

analytical approach is called for that involves new patterns of stratification across and within societies. The importance of diversity, 

agency, and local context, while incorporating the significance of broader “structural forces” (Grossman 1998) will be important in an 

approach that will include various aspects in shaping Catanduanes island’s transformation. The political ecology serves as an 

inspiration that can help to reveal more complex picture of the reality of globalization today and gender analysis. Through this 

framework, attention can be brought to the appropriate understanding. The framework is immune to criticisms (see Vayda & Walters 

1999)and this is still very useful and vibrant as what CSU Gender  and Development (GAD)would like to include in its broad 

framework for analyzing gender issues in fisheries, aquaculture and marine conservation. Emerging from this type of localized 

political ecology study in Catanduanes, we tried to link the human-environment relations at the local level to the broader forces of 

political economy and political sociology. In referring to Blaikie and Brookfield’s Land Degradation and Society (1987), the concept 

of ‘political ecology’ combined with ecological concerns having broad adherence to political economy, particularly on Henry 

Bernstein’s agrarian political economy. 

 

Given the widespread marine resource depletion and the need to maintain the benefits of marine resources for people, sustaining 

viable fish stocks and ecosystems is important. Global concerns about the need to conserve marine ecosystems have resulted in rapid 

growth in the establishment of formally protected marine conservation areas. In order to understand the dimensions of gender and 

equity in mangrove protected areas, this inquiry used the Social Representation Theory of Serge Moscovici (2003, 1981), which is a 

social psychological framework of concepts and ideas to study psycho-social phenomena in modern societies (Wagner et al. 1999). 

This can be “properly understood as these are seen to be embedded in historical, cultural and macro-social conditions” of the rural 

people specially the women. A social representation is a collective phenomenon pertaining to a community which is co-constructed by 

individuals in their daily talk and action. Wagner et al. (1999) summarized that social representation is “an ensemble of thoughts and 

feelings being expressed in verbal and overt behavior of actors which constitute an object for a social group”. 

 

In the present study, talk and actions were observed among members of women organizations as social groups in the study areas. A 

social group (a minimum of 4 persons), which is a set of at least 2 persons which confront at least one other group in the social setting 

that can be men, women, barangay leaders, children, students, teachers, administrators, other sectors of the local communities. 

Because a group is a subset of a universe of people, the shared understanding of their world and of the objects composing it provides 

the ground for communication and other forms of co-action. The phenomena composing the local world of a group are social objects. 

There is no doubt that things or objects can be described by frames, which are provided by physics, chemistry, biology and the social 

sciences. The descriptions extended by these frames are valid descriptions by themselves but are said to be inappropriate to capture 

the specific social characteristics of objects constituting the local worlds (Wagner et al. 1999).  Social objects are constituted by 
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representations, i.e. discourse and concerted action of the members of the group that maintain a homorganic communication (=people 

prefer to communicate to others of similar opinions and to read newspapers which are likely to confirm one’s own beliefs instead of 

confronting opposite opinions). 

 

III. RESULTS AND DISCUSSION 
 

Issues and gender in mangrove restoration in Catanduanes  

 

This section considered the different issues on poverty, livelihoods, aspects on life cycle needs (birthdays, weddings, baptismal); 

material quality of life; access to land;  health and wellness of the local people; fishing activities; involvement of the local people in 

the community-based marine sanctuaries; and views about the impacts of government programs and projects on natural resource 

conservation to their lives. The succeeding paragraphs are the findings. 

 

Engaging women and maximizing their participation in mangrove restoration initiatives could help enhance success in mangrove re-

plantation, reduce poverty and enhance nutrition security. Extant literatures reveal that land access as asset is an important predicate 

of alleviating poverty. However, we observed that asset poverty, though present in the two mangrove dwelling communities, does not 

represent the main dimension of poverty as expressed by the local women fully engaged in mangrove conservation and restoration 

projects. The other sectors, the youth or Kabataang Barangay and other residents living near mangrove swamp estuaries and river 

mouths within the 3 km radius of protected and non-protected marine spaces of the island also share similar representations. 

 

Poverty is unsolved in the areas under study due to landlessness, weather disturbances, and government’s inability to address the real 

needs of the inland and coastal dwellers, specifically government’s inability to redistribute lands for the rural people. In some cases, 

as what local coastal dwellers in Catanduanes island asserted poverty remained to be serious and continue t o be lurking in many 

households. 

 

1. Landlessness or the lack of adequate space for fishing, farming and dwelling unit is not an important thing to consider in their lives. 

It was explained that the local people do not need much of the land for agricultural production considering the lack of capital, cheaper 

prices of agricultural products but higher prices of agricultural inputs. 

 

On the other hand, success stories on the contribution of women in community-based approaches for marine coastal fisheries and 

aquaculture have gained much attention worldwide, but the concept of gender and equity or “fairness” and women participation are 

said to be wanting. And despite such successes, the real intent of alleviating rural poverty in marine coastal communities is not 

happening. On the issue of poverty in marine coastal communities Llanto & Ballesteros (2003) have attested that land access is an 

important predicate of alleviating poverty. On fisheries and aquaculture, poverty  in policy in the memberships in the Philippines, Irz 

et al. (2007) reported that asset poverty, though present, does not represent the main dimension of poverty in three fishing 

communities and they noted that only a “…few respondents associated household poverty with the inability to own a house, land or 

durable goods.” Observations in Catanduanes note the conflict-ridden land tenure, common property resource and Transboundary 

issues in rivers and coastal marine areas may have evolved from the divergent perceptions of ecological relations and divergent 

perceptions of land relations and management authorities in both protected and non-protected areas. Gender and equity in water areas 

(inland and coastal marine)can be achieved between men and women residents. What involvement is needed among women and men 

to ensure positive gender effects on land conflicts and attainment of success in conservation and utilization? 

 

2. Weather disturbances. This issue disappoints the local people. If they decide to go into agri-cultural production then typhoon 

comes, they are not happy with the usual losses. Opportunities are lost with the unpredictable weather conditions. Costs in 

making/reconstructing houses are very high. With the popular value of resiliency, disaster preparedness became embedded in their 

daily lives, despite that no insurances for crops are being given. Government’s disaster programs seem notto work well, but with the 

most recent program on Disaster Risk Reduction Management (DRRM) loss of lives and were drastically reduced. 

 

3. Government’s inability to address the real needs of the local people. Local people claim that the government seemingly fail to 

consider the real needs of the local people due to the following: Most government officials have too much politicking and the politics 

of patronage is serious, with little opportunities for people who have not previously supported the elective officials;2) Community 

Based skills training seem not to work well with the inappropriate and mismatch of skills training given to the local people; and 3) 

Livelihood projects introduced are not properly implemented and monitored coupled with lack of product markets. 

 

Additionally despite the implementation of the Agrarian Reform Program, the government seems not to comprehensively redistribute 

lands to the rural coastal people. It appears that asset poverty does not represent the main dimension of poverty within the 3 km radius 

of marine coastal zone, river, and estuary or mangrove community. Fewer number of respondents associate household poverty with:  

1) inability to own a house (cemented house with GI sheets as roofing); 2) small land ownership (considering that house dwelling 

units are small with fewer lands for other purposes). Local people feel that they are not considered poor with the regular assistance 
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they get from their children or relatives from Manila or other cities and abroad. Remittances continue to flow in their household 

especially during weather disturbances. Example: The tsunami alert given last March 10 to 11, 2011 after the Japan earthquake 

generated much fear of the relatives that most of them received assistance. In fact some of them received money to buy lands in the 

uplands as a reaction to the tsunami scare. 

 

4. Education or schooling. As one of the predicates of poverty, schooling was not considered an important factor by the respondents. 

Respondents claim that most of t he children or the members of the households have received college education with the very cheap 

cost of education provided by the local state college charging at least 100 pesos (2 US dollars ) per unit orequivalent to a 1hour 

lecture.  

 

Catanduanes State University (CSU)  has been  running mangrove restoration and sustainable development projects in the island 

province of Catanduanes. Gender integration as a core strategy in several Asian countries is clearly recognized in the most recent 

program on SURMABIOCON of CSU funded by CHED (PhP 7 million pesos) from 2018-2020.   SURMABIOCON uses 

participatory, community-based project approach ensuring women’s and men’s voices  considered  to be of equally important. In 

other words, the program aims to improve women’s social and economic empowerment through several water-based and mangrove-

based livelihood initiatives. . Some projects of CSU such as Catanduanes Sustainable Technology Infusion for Inland Fisheries 

(CSTIFDP) have supported women organizations in the island  through sustainable  tilapia-based livelihoods and fish fortification or 

nutrient enrichment  of tilapia fish foods training which provides them with alternative livelihoods and income opportunities. For 

example, where women have received training on the processing of tilapia fish balls (TFB), tilapia fish siomai (TFS) or dumplings 

and tilapia fish curry (TFC). Moreover, the newly acquired  fish processing skills have ensured  additional income for the family  and 

leading fo small-scale  business success. 

 

SURMABIOCON and CSTIFDP are unique partner-led initiative to promote the well-being  of rural women that incorporates coastal 

ecosystem conservation for sustainable development. The programs provide platforms for collaboration among the LGU, NGO, 

peoples organization, mangrove associations, fisherfolks and  many different agencies, sectors and  municipalities in the island 

province which are addressing challenges to mangrove  utilization and conservation including beach forest  and coastal vegetation 

restoration and livelihood issues. The goal is to promote an integrated province -wide approach to fisheries and coastal resource 

management and to building the resilience of ecosystem-dependent coastal communities. Mangroves are the focused ecosystem of the 

SURMABIOCON initiative, but   integrates all types of coastal ecosystem, such as seagrass, sandy beaches,  beach forests, rivers, 

estuaries and wetlands (REWs). 

Women social representations (SR) on the fortified tilapia foods (FTF) within the dimension of innovations 

 

Social representation theory provides a useful framework for examining everyday knowledge and the way scientific discourse enters 

the domain of everyday thinking (Backstrom et al., 2003). Social representations aim to transform what is disturbing and unknown 

into something familiar and known; they are a form of collective symbolic coping with new phenomena (Wagner & Kronberger 

2001). In the present study we looked into the knowledge of women and as to the innovative dimensions of FTFs.  

 

The SR of FTFs was determined with a total of 50 women in 2 fish processing demonstration-training and 3 focus groups. The groups 

were homogenous as shown in the age of the women, gender and schooling. Thematic and content analyses of the interview data 

showed several dichotomies (Table 1) characterized the social representation on the FTFs. Many metaphors were used by the women 

to describe the FTFs being associated metaphorically with, for example, fortified tilapia foods being associated with ‘healthy life’, 

‘nutritious foods’, ‘hunger’, ‘sufferings’, ‘luck’, ‘freedom’, ‘discovery’ and ‘inventiveness’. Chronological references of the women 

representations focused on the development of food processing and Catandunganon cuisine. The perceived nutritive value of FTFs 

was an important argument for younger women but not for the older ones.  

 

Table 1. Dichotomies as to the positive and negative words expressed by the women characterizing their 

social representations. 

Positive Words Negative Words 

Not fishy (bakong malangsi)  (fishy)Malangsi  

Managom  (delicious) Bakong managom (not tasty) 

Mariputok (concentrated) Lasaw (diluted) 

Manatok (creamy) Matabang (lacks salt) 

Mahamot (good aroma) Maanggo (pungent) 

Di nakaribong (not dizzy)  Nakaribong (dizzy) 

Mayuta (soft) Matagas (hard) 

Dugang (dry) Labo (wet) 

Mapulot (sticky) Bokong mapulot (not sticky) 
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Bakong maasgad (not salty) Maasgadon (salty) 

Tama sa pagnamit (just enough for the 

taste) 

Kulang sa namit (lacks taste 

 

In the framework of inventing new tilapia processed foods at CSU, social representations of the women are shaped to cope with the 

feeling of eagerness evoked by the ‘novelties’ or ‘innovativeness’ of fortified tilapia foods seen and demonstrated to the women. 

These fortified foods have roles in ‘socio-cultural’ acceptance of new products by making the women familiar with the nutritive 

aspect, health and safety dimensions.  

Overall, the results of the SR study on the FTFs reflect the development of a new “scientific sense” and ‘innovative sense’ among the 

women in Catanduanes in which there could be a tendency to popularize scientific views that are embedded in the process of 

‘urbanizing’ and ‘globalizing’ the rural areas through research, development and extension initiatives of the state college. 

 

 

Analysis of gender equity issues within two key dimensions on gender and development 

 

Power and decision making (PADM) 

 

Generally, women’s decision- making to participate in food security projects such as fish processing such as fortifying, packaging and 

marketing of tilapia are influenced by following: (1) their own initiative and interest to fortify tilapia products; (2) decisions of both 

the husband and wife; (3) encouragement from barangay officials and the women’s group; (4) nutrition enhancement for their 

children; (5) livelihood diversification and (6) business prospects engaging in worthwhile activity. As a caring mother, the majority of 

them were mostly concerned with the nutritional intake specifically the  micro-nutrient deficiency (MND) of their children for better 

performance in school. It was realized that fortified TFS, TFB and TFC were one of the prospected sources of nutrients. Some were 

only got interested for the reason that they wanted a worthwhile activity to be engaged with. Only few thought of it as business 

prospects to become a source of family income. This observation is not congruent to the assertion of Geheb (1997) who reasoned out 

that people have joined fish processing because of their desire for cash income. Perhaps these women involved in the study have not 

fully understood the importance of FTFs in increasing income. Table 2 shows the different aquatic species available for the fortified 

fish foods raw materials to be used by the women in the two areas. 

 

 

 

Table 2. Aquatic species of available in the areas under study 

Local Name Family Scientific Name 

Kabonbon,  

Biya (goby fish) 

Gobiidae, Eleotridae Glossogobius giuris 

Ophieleotris, Ophiocara 

Hito (catfish) Clariidae Clarias batrachus 

Tilapia  

(cichliid fish) 

Cichliidae Oreochromis 

Urang (shrimp)  Macrobrachium 

Tabagwang (snail) Pachychilidae Melanoides, Jagora 

Kayumpo (crab) Varunidae Varunaliterata 

Carpa (carp fish) Cyprinidae Cyprinus carpio 

Kasili (eel) Anguilidae Echidna, Anguilla  

Baranak  

(mullet fish) 

Mugilidae Valamugil, Liza 

 

When women participated in this fortification project, they projected to change their daily routinary activities and increased their 

family income at home because aside from the routinary activities that they had, most of their time would be allotted in FTFs 

processing, packaging and marketing as they generated income. However several constraints that women faced in their involvement in 

the implementation of the CSC project were (1) insufficient funds, (2) infrequent insufficient tilapia harvest, (3) weather disturbances; 

and (4) inadequate support from other sectors. These findings also support the study made by Nenna (2012) in Nigeria on factors 

influencing women participation in fisheries and marine fishing. 

 

Nevertheless, queries for possible livelihood trainings to be conducted on the production, packaging and marketing of fortified tilapia 

products as a support for women who wanted to be engaged to the said activity yielded a positive response.  

 

Needs, priorities and aspirations (NEPA) 
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Based on the descriptive story telling or conversation with women respondents, the researchers found out that their needs were more 

concerned on how they could help their husbands to increase their family income. In- line with these, their priorities at the time that 

CSU implemented this project were also to increase the family income level and to increase the family nutritional intake and food 

security as well. Therefore, respondents viewed that the project on tilapia fortification was a suitable activity to meet their needs, 

priorities and aspirations to increase their socio-economic stability. They believed that it would provide them the opportunity to 

participate in livelihood diversification initiatives. Also, in the future, when they got involved in this activity on fish fortification, they 

could help in poverty alleviation and as private individuals they could haves helped in eradicating MND in their locality. These 

findings are most likely of congruence to the women in Lagos as observed by Fregene & Bolorunduro (2009) on food security and 

expenditure patterns fishing communities.  

 

Gender and Equity 

 

It is acknowledged that the different roles of women and men have in the ecosystem and community are essential for the over-all 

well-being of the local people. The differentiated inputs and efforts of women and men have been observed. Following the IUCN 

approach to integrating  gender-responsive approach into mangrove conservation efforts, SURMABIOCON has been into 

empowering women and enhancing gender equality through membership in mangrove association, such as AMPAI of Agojo in San 

Andres, Catanduanes. The consequences  of a gender-responsive approach in mangrove biodiversity conservation could lead to 

increases food and water  security, gained  leadership and voice, improved health (with the fortified  fish ball with malunggay), 

education and skills, improved livelihoods. 

 

Integrating a gender-responsive approach into mangrove conservation efforts is currently gaining global momentum with significant 

results toward empowering women and enhancing gender equality.  In the case of women beneficiaries of both SURMABIOCON and 

CSTIFDP some of the observed consequences of a gender-responsive approach are increased food and water security among the 

women participants of the university’s food security programs. These are also gained leadership and voice, security, education and 

skills development as well as improved livelihoods and income. CSU’s water-based and mangrove-based programs that support GAD 

to ‘ensure gender equity, considered to be central to sustainable global environmental solutions.. Particularly around the conservation 

and restoration of mangrove forests, the university, CHED and its partners and other organizations are active to integrate gender 

considerations and responses. 

 

Along gender aspect, the following were uncovered: 1) conflicts in the community are due to the divergent perceptions of the local 

people and the leaders at the time when the marine protected area was established many years ago; 2) There were inequalities of 

opportunities provided by the government for male and female. This means that more opportunities are given to males than females;  

3) With the presence of a people’s organization, the ACOMDO (Agojo Community Oriented Mangrove Development Organization) 

now known as AMPAI, membership is extended to the household members through which gender bias is eliminated;  3) Fisherfolks 

have shown resiliency in facing natural shocks. Fishing is the main source of livelihood in the place. When weather condition would 

not allow them to fish, they engage in other livelihood activities, such as boat making and farming; 4) The families in the place are the 

typical stereotypes.  The father is the decision maker; the wife takes of the household chores and the children. There is division of 

labor. The number of family members is quite large, composed of 6 or more children. To sustain family needs, women and children 

get shells “tahang” (bivalves) and “boto-boto” (sea cucumber) for sale while some are for family consumption.  When propagule are 

to be harvested, the man cuts the propagule; the wife arranges them in a sack; 5) The place was also a recipient of various government 

programs, however, political influence hinder their implementation. The barangay captain commented even that a certain government 

program to alleviate/reduce poverty among the marginalized sector of the barangay is a cause of marital trouble/domestic violence —

an additional problem in their peace and order problem; 6) As to governance, the place is headed bya strong woman leader.  Her 

experience as SK groomed her to be a firm leader; 7) Religion may have a bearing on their attitude.  Sunday may be is for their 

religious activity and family or rest day.  These may be the reasons in the absence of any woman or children residents walking along 

the beach carrying “sagad and agahid” to get marine products for consumption and for sale. 

 

IV. CONCLUSION AND RECOMMENDATION 
 

Social representations perspective provided the framework to understand gender and equity issues in the coastal marine areas of the 

island under study.The lack of adequate space for crops and animal farming, extreme weather disturbances due to typhoons in the 

island province of Catanduanes in Luzon and the government’s inability to enable women to fully engage in and benefit from marine 

conservation programs were revealed. Engaging women and maximizing their participation in mangrove restoration initiatives could 

help enhance success in mangrove re-plantation, reduce poverty and enhance nutrition security. Several insights were gathered on 

productive roles; natural and physical assets; health and financial assets; disaster or typhoon shocks; community participation and 

politics. Some women participants associate household poverty with the inability to own a house or a parcel of land. It most likely that 

several conflicts on gender equity could exist in the areas under study and are known to have evolved from the divergent perceptions 

of the local people, the local leaders and the local government units involved in coastal resources management (CRM). Likewise, 
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women engagement in both marine conservation and possibly beach forest conservation are still considered under-addressed. Women 

participation in the mangrove conservation initiatives can lead to better governance in marine coastal ocean waters, 

 

The presence of people’s organization could eliminate gender bias; 2) residents are resilient to natural shocks; 3) families in the place 

are the typical stereotypes; 4) the place was also a recipient of various government programs, however, political influence hinder their 

implementation. A certain government program to alleviate/reduce poverty among the marginalized sector of the barangay is a cause 

of marital trouble/domestic violence—an additional peace and order problem; 5) Religion has a bearing on the attitude of the 

fisherfolks; Sunday seems to be a time for family or rest day; and 6) lack of livelihood opportunities and inappropriate government 

intervention. The following are recommended: 1) conduct livelihood activities/trainings on: a) fish processing, b) shell-craft making, 

c) nursery management (propagule propagation), and 2 ) putting up stalls to sell t-shirts and other souvenir items for eco-tourism 

purposes; 3) charging fees from tourists, researchers, and students on educational tours/trips; 4 )   local government officials must 

undergo values orientation workshop  (VOW); 5) local residents should be given gender awareness/sensitivity trainings; and 6) 

conduct fieldwork/research any day except Sunday. 

 

Together, the evidence presented in this paper indicates the need for research to elucidate practical ways to increase women's 

engagement in mangrove conservation and beach forest restoration. Gender mainstreaming towards gender equality that implies more 

thn just ensuring equal numbers of women in men in current initiatives or structures must be carried out by the university. Efforts to 

include gender perspectives the design and implementation of plans and programs to carry-out the mandates of the agencies like SUC- 

instruction, research and extension. The university has to allocate adequate logistics for the conduct of gender-responsive activities in 

the regular programs of the organization. Efforts to achieve gender equality are brought into the mainstream decision making criteria 

and processes and are pursued from the center rather than margins 
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Summary of Highlights 

 

Introduction 

 

Social representations perspective provides a framework for understanding the gender and equity issues in the coastal marine areas are 

thinly discussed in many parts of the Philippines. 

 

Research Problem 

Why gender equity matters in MPAs and mangrove conservation initiatives in the Philippines as shown in  two mangrove areas in 

Catanduanes island, Luzon 

 

Objectives 

To determine the different issues and gender in relation to  MPA and mangrove conservation restoration in two study areas of 

Catanduanes island, Luzon, Philippines 

To analyze the gender equity issues within the key dimensions of Dimension 1- Livelihoods, roles and relations LRR; Dimension 2- 

Assets, capabilities and shocks (ACS); and other aspects of gender equity in the dimensions of: 
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 (a) gender division of labor, (b) distribution of benefits, (c) access and control over assets and resources, (d) gender and social norms, 

(e) power relations and governance 

 

Methodology 

 

Use of fisheries and aquaculture matrix and tools for analysis  

Use of Moscovici’s Theory of Social representations in  social-psychology. 

 

Summary of Findings 

 

Socio-economic issues 

a) Lack of adequate space for crops and animal farming,  

b) extreme weather disturbances due to typhoons in the island province of Catanduanes in Luzon; and  

c) Government’s inability to enable women to fully engage in and benefit from marine conservation programs such as marine 

protected areas (MPAs) or mangrove restoration initiatives. 

Women participants associate household poverty with the inability to own a house or a parcel of land. 

 

Gender analysis  

Dimension 1- Livelihoods, roles and relations LRR;  

Dimension 2- Assets, capabilities and shocks (ACS)  

Several insights were gathered on (1) productive roles; (2) natural and physical assets; (3) health and financial assets; (4) disaster or 

typhoon shocks; and (5) community participation and politics. 

 

Several insights related to fisheries, fisheries resource management and marine aquaculture were gathered on  

(a) productive roles;  

(b) natural and physical assets;  

(c) health and financial assets;  

(d) disaster or typhoon shocks; and  

(e) community participation and politics. 

 

 

 

Conclusion 

 

Women, Men, youth, local people (non-members of NGO, PO or Civil society groups), local leaders (NGO, PO or Civil Society) and 

officials of LGU involved in coastal resources management (CRM) have divergent perceptions of gender and gender equity issues  

 

 

Recommendations 

 

a) Improving women's participation in decision-making roles  

 

b) Increasing research on women's contribution to fisheries and aquaculture activities in general through gender mainstreaming 
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    Abstract: The Nigerian banking sector has its shortfalls traceable majorly on capital inadequacy, huge non-performing loans, lack 

of transparency, and disheveled internal control strategies. This study is hinged on providing empirically findings on internal control 

strategies influence on listed commercial banks financial performance in Nigeria within 2000-2018 respectively. Secondary data 

sourced were analyzed through the error correction mechanism (ECM) for identified long-run co-integrating relationship that exists 

among variables, and t-statistics output were employed to test formulated hypotheses in the study. The empirical results of study 

shows that profitability with security of funds control strategies have a non-linear significant influence on financial performance of 

listed commercial banks in Nigeria, while effectiveness and efficiency control strategy has a linear significant influence on listed 

commercial banks financial performance in Nigeria for the period under study. The study further drew conclusion premised on 

empirical findings that internal control strategies are of necessity to corporate financial performance (listed commercial banks in 

Nigeria) in upholding the going concern concept and recommend to its management to periodically review internal control strategies 

standard and employ modern sophisticated measures specifically on effectiveness and efficiency control strategy due to its linear 

significant influence on financial performance of listed commercial banks in Nigeria for the period under study. 

   

1.0 BACKGROUND TO THE STUDY 

 Internal control strategy has gain more attention in the wide spectrum of corporate finance specifically the banking sector 

whose business environment is attributed with enormous  risks that must be checked and prevented  for optimal performance. The 

increasing dynamics of global markets and the need for improve returns on investment has spur management of corporate 

organizations to foster internal control strategies as a routine prescription for competitiveness (Rittenberg & Schwieger, 2005).  

 Management over time argued the reason for projecting internal control strategies to be employed to get rid of fraud cases 

within. It is an internal aspect that is adapting simultaneously to the challenges confronting current banking industry (Wielstra, 2014). 

This in particular relevant for banks as unchecked internal control system stands a chance of banks performing poorly (Etuk, 2011). 

Internal control ineffectiveness is a major hiccup in the banking industry, and has allowed investors and customer alike to cause huge 

financial losses (Ayagre, Appiah-Gyamerah, & Nartey, 2014). 
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 The Nigerian banking sector has its shortfalls traceable majorly on capital inadequacy, huge non-performing loans, lack of 

transparency, and disheveled internal control strategies that played a very significant role in the sector, especially from early 1990’s 

up till mid-2004 (Adeyemi & Adenugba, 2011). 

 According to Fadzil et al (2005), an effective internal control strategy paves way for corporate performance. And can be 

achieved through periodic review of the financial data, guarantees security of assets of the firm, adherence to regulatory specifications 

and ensuring sound management activities.  

 Mawanda, (2008) posited that all-encompassing thoughts of institutionalization and proper application of internal control 

strategy enhances corporate financial performance. It is also the perception of the audience that well-structured internal control 

strategies tends to improve the process of reporting and consequently reliable reports to enhance management of commercial banks.  

 Reliable financial information preparations are pivotal to management of financial institutions particularly commercial 

banks. The professionalism express in managing corporate organizations like commercial banks requires access to timely and accurate 

information.  Wanjohi (2013) stated that the measurement and assessment of corporate financial performance is the key to going 

concern concept, and provide answers to questions like; what was the cause, why it occurred and the solution required. Corporate 

financial performance provides the recipe to the control strategies as management follow up implementation of objectives to last letter 

by checking the current position of the organization, linking current position, administering priorities and success records. This chain 

can therefore be considered as: means of an internal control is an end to corporate financial performance. 

 To enable banks in attaining its intermediation function, there are regulatory guidelines set out by CBN (Central Bank of 

Nigeria) in line with existing standards as a result of numerous cases of banks poor financial performance traceably to lack of 

predetermined internal control strategies (Sanusi, 2012). 

  Thus, the place of Nigerian commercial banks to continually operate optimally in attaining set desired objectives is 

questioned by many, hence this study aim at investigating the impact of internal control strategies on financial performance of listed 

commercial banks in Nigeria from 2000-2018 respectively, and specifically raised questions as follows: 

 To what extent has profitability control strategy affects financial performance of listed commercial banks in Nigeria? 

 To what extent has effectiveness and efficiency control strategy affects financial performance of listed commercial banks in 

Nigeria? 

 To what extent has security of funds control strategy affects financial performance of listed commercial banks in Nigeria? 

RESEARCH OUTLINED HYPOTHESES 

 Based on outlined research questions, this study will formulate hypotheses in the null form for clarity of purpose.  

H01: Profitability control strategy does not influence financial performance of listed commercial  banks in Nigeria significantly. 
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H02: Effectiveness and efficiency control strategy has no influence on financial performance of  listed commercial banks in Nigeria.  

H02: Security of funds control strategy effect is not significant on financial performance of listed  commercial banks in Nigeria.  

 The study is subdivided into: (a) Related literatures review (b) Methodology (c) Analyses and interpretation of data (d) 

summary, concluding remarks and recommendations. 

1.0 RELATED LITERATURES REVIEW  

CONCEPTUALIZATION  

INTERNAL CONTROL  

Internal control are basically methods established by corporate institutions for various operating units to promote effectiveness and 

efficiency, profitability, encourage acceptance of managerial procedures and policies, and check line validity of managerial data and 

security of assets. The ultimate purpose is to strengthen the overall control of management operations and to reduce risks to enable 

them at all levels to realize reasonable assurance that set objectives are met. 

 Institute of Chartered Accountants of England and Wales (ICAEW) defined Internal Control as a controls strategy of 

financial management, established by the management to carry on the business of the company in an orderly manner, safeguard its 

assets as possible with accuracy and reliability in the company’s records.  

 Internal control in the context of accounting and auditing profession is regarded as a process affected by corporate 

organizations structured works and authority flows, people and management information systems designed to accomplish specific 

goals. 

  Ogunbunka (2002), citing the American Institute of Certified Public Accountant, defined internal control as an organization 

plans and co-ordinate strategies adopted to safeguard its assets, check the accuracy and reliability of its accounting data, promote 

operational efficiency and encourage adherence to prescribed policies and procedures.  

 Ubani (2013) argued that, internal control is the process and structure used by management of firm under the supervision of 

board of Directors to manage risks inherent which are not limited to operational, market, credit, legal, regulatory and compliance. 

 Internal control in almost every corporate organization particularly commercial banks, has a two tailed pattern, which is: The 

First Order Control, otherwise known as: the Line Control and the Second Order Control, also known as the Central Controls, or 

Internal Audit, while the line control is the internal control, as it runs through the responsibilities of every unit or department of the 

corporate organization management, measuring and ascertaining level of compliance with the operational policies put in place. The 

central control, as internal audit, on the other hand, ascertains, verifies, and oversees the efficiency, propriety, compliance and 

adequacy of internal control strategies.   
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 Price (2005) stated that the accountability and corporate governance practices by banks are geared towards the protection of 

the shareholders interest. This presents that an effective internal control strategy can foster performance of banks by reducing the level 

of frauds and losses. In same vain, Sarens and De Beelde (2006) stated that proper checks and balances within an organization assist 

management to reduce inherent loss of resources. 

 Rittenberg et al. (2005) posited that recent under taking operations by commercial banks as corporate organization, the 

importance of internal control are categorized in six. These include: 

  Fraud and error detection. 

  Improvement of competence within an entity. 

  Elimination of perceived illegal conduct. 

 Improvement of quality financial information 

  To establish an organizational infrastructure and  

 Vast reduction of fees with use of an external auditor. 

 Recent developments in financial accounting systems have increased the value of management strategies for evaluation of 

internal control. Bank managers are therefore required to ensure accuracy of these strategies. Stratton (2007) also in addition stated 

that the process of evaluation of strategies of internal control by both management and external auditors is judgmental in nature. 

IDENTIFIED INTERNAL CONTROL COMPONENTS  

 Hayes et al. (2005) identified component of internal control to consist of: The control activities, control environment, entity’s 

risk assessment process, information and communication systems and monitoring of controls. These components are independently 

discussed as follows: 

CONTROL ACTIVITIES: Control activities are generated differently either manual or automated that aid to reduce the risks that 

can impede accomplishment of the organization's objectives. Management establishes control activities to effectively and efficiently 

accomplish the organization's objectives. Nevertheless, control activities that are relevant to audit include: Performance review, 

information processing, physical control and assigned duties. 

THE CONTROL ENVIRONMENT: Control environment refers to all factors that are use to determine either increasing or 

decreasing effectiveness of policies specific to a process. Control environment stands out with the basic understanding adopted by the 

senior management of the organization to control its attitude toward problems and approach to solve them and their perspective of 

importance of moral values (Hayali et al., 2013). Element of control environment includes communication, enforcement of integrity 

and ethical values.  
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THE ENTITY’S ASSESSMENT OF RISK PROCESS: Entity’s assessment of risk is the process of responding to identified 

business risks and the results after then. (Mary et al., 2014). Assessment of risks can also be defined as identification of potential 

mistakes and to implement strategies, policies, and control to pinpoint those mistakes and possibly prevent them. Assessment of risk 

can also be the identification and analysis of risks relevant to the achievement of objectives (Frazer, 2012). In order words, assessment 

of risks is the process of detecting, assessing and determining how to succeed those things deemed fit for the overall corporate 

performance.  

THE INFORMATION AND COMMUNICATION SYSTEMS: This internal control component is to enable management to filter 

information both horizontally and vertically to facilitate communication between staff. This is possible if the management information 

system and subsystems are designed accurately with disciplined for responsiveness (Hayali et al., 2013).  

 Communication that is cordial and effective should exist among staff at all levels. The focus of information and 

communication is  on the nature and quality of information needed for effective control that the systems employed to develop and 

reports when necessary. Information systems produce reports of operational, financial, and compliance related information that make 

it possible to run and control the business (COSO, 1992).  

MONITORING OF CONTROL: Dynamics of internal control strategies are determined by monitoring over time and separate 

evaluations. Internal control strategies and its application change overtime. This occur as a result of new personnel  thus, varying 

effectiveness of implementing the procedures or supervision time and resource constraints or changes in the circumstances for which 

the internal control strategies were originally designed (Gamage et. al., 2014).  

FINANCIAL PERFORMANCE OF COMMERCIAL BANKS 

 Financial performance of banks entails the general assessment by customers and potential customers alike in respect to the 

level with which banks met their financial obligations within specified period. It determines the extent to which commercial banks 

operational decisions are considered effective. That is the overall well-being of banks in general. Thus, serves as ayard stick for 

investor appraisal.   

 In measuring banks financial performance, existing literatures relies on both accounting and market measures (Seelanatha, 

2007). Market performance reflects expectations of firm’s prospects and its ability to adapt to potential changes (Belkhaoui, Lakhal, 

Lakhal, & Slaheddine Hellara, 2014). It includes the present value of expected future profits valued by financial market. However, the 

market measure fits only on listed firms like banks and is appropriate if the market is efficient.  

THEORETICAL FRAMEWORK OF THE STUDY 

This study is pegged on reliability and agency theories 

THEORY OF RELIABILITY 
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 Theory of reliability stipulates that internal control strategies are primarily designed for assessment and prevention of risks. 

The theory further argued that weak internal control strategies spurs in more substantive work and hence greater cost (Kinney, 2000). 

The reliability theory is based on the notion that an implemented internal control strategy should be able to meet its expected function. 

The reliability theory is relevant to this study based on the outlined research questions. The theory focuses on the effect of risk 

assessment on financial performance of firms, in this case, listed commercial banks in Nigeria.  

 Gavrilov and Gavrilova (2001) explained the determination of the weakness of any internal control measure to be primarily 

non-discretional. The process of arrangement of various steps involve accuracy estimation, financial data comparison from 

organization’s performances in previous years tends to give good insight to internal control measures on the  financial risks of such 

organizations. 

  An important fact embedded in the theory of reliability is the cordial relationship needs of an organization in respect to the 

understanding of internal control strategy and risk assessment. (Austen and Messier Jr 2000) 

THE THEORY OF AGENCY 

 The theory of agency was built on the premises corporate institutions are owned by the shareholders (ordinary shareholders) 

and managed by an agent (Jensen & Meckling, 1976). The agent who performs the day to day running of operation in the corporate 

institution tends to have good number of information than the shareholders (the owners) which normally result to lack of information 

at the owners disposals that affects the ability of the them to monitor specifically whether their interests are being protected by those 

managers.. 

 To strike a balance between the two parties involve, the theory of agency posited that an unbiased contract agreement must 

be explicitly under-taken to guarantee interest of the owner.   Furthermore, the theory of agency also acknowledged the fact that, 

when contract terms and conditions are not properly followed as agreed may hinder cordial relationship and work performance of the 

agent and thus leads to problem of rejection. 

 The agency theory, therefore, works on the assumption that owners and the managers act rationally and use contracting 

measures to maximize profit.s (Jensen and Meckling, 1976). This theory is pragmatically essential to this study since internal control 

strategies are employed to ensure optimal performance of banks and to maximize shareholders welfare. 

EMPIRICAL REVIEW 
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 The following are empirical account of the studied phenomenon that have been established and credited to different scholars 

and academies. 

 Ondieki (2013) examined internal audit effect on financial performance of commercial banks. His study employed control 

environment, assessment of risk, control activities with monitoring mechanisms and financial performance, expressed as independent 

and dependent variables respectively. The study found internal control to have features built into them capable of preventing 

fraudulent activities. The study further reveals that internal control audit provide measures that are workable but they do not 

necessarily detect fraud. 

 Mwachiro (2013) carried out an empirical study on Kenya’s revenue authority for their operations of internal controls 

specified basically to ascertain internal controls influence on revenue realization. The study adopts the use of risk assessment, control 

activities, control environment, Information and communication with monitoring as components of internal control.  

 Analytical descriptive method was used to analyze data using both statistical and narrative approach and correlation as means 

of determining internal control impact on revenue collection. The study found basic components employed, to have a combine 

influence on revenue collection to succeed greatly. However, not properly structured internal control systems, especially poor 

organizational ethical values have encouraged fraud, loss of revenue and pocketing of collected revenues.  

 Similar to the study of Mwachiro is Muio (2012) who critically examine internal control systems in Kenya’s private hospitals 

in and their financial performance. His study chooses monitoring, control activities, assessment of risks, information and 

communication and control environment as explanatory variables.  

 The target population was analysed using descriptive and inferential statistics consisting of selected accredited private 

hospitals within the country. Multiple regression analysis was used to determine the relationship between employed variables. The 

study evidenced that all the selected five components must be present for an internal control system to be considered effective. The 

findings also indicated that Monitoring had the highest influence on the financial performance of selected private hospitals in the 

country.  

 Magara (2013) determine internal controls impact on the financial performance of Kenya’s deposit taking, savings and credit 

cooperative societies. The study fund a positive correlation between internal control and the deposit taking, savings and credit 

cooperative societies with the aid of multiply regression employed in his analysis.  
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 Inanga and Amudo (2009) carried out an empirical study on Internal Control Systems in the regional member countries of 

African Development bank group whose focus base was Uganda. Addition of modern technological measures of internal control 

systems in the projects was established in the findings of the study. 

 The study of Jones (2008) on internal controls, accountability and corporate governance in the medieval and modern Britain, 

using inferential statistics as a method to determine their internal controls in the twelfth Century royal exchequer and other medieval 

institutions. The study identified most of the internal control systems found today to be present in medieval England. Stewardship and 

personal accountability were also identified as relevant measures of medieval internal control.  

 Olatunji (2009) carried out an empirical study on internal control system and Nigerian banking sector. The study categorized 

controls into three major classifications: Preventive controls, detective controls and corrective controls. Data were collected from fifty 

Wema bank Plc branches nationwide. The study employed both primary and secondary data.  

 The study finds the lack of an effective internal control system to be major cause of bank frauds in Nigeria with concluding 

remarks of management of every bank to create and establish a standard internal control system to enable them stand against fraud in 

order to promote continuity of operations. 

 Mawanda (2008) sought to determine the relationship between internal control systems and financial performance on 

institution of higher learning in Uganda. Internal controls were looked at from the perspective of control environment, internal audit 

and control activities, while liquidity, accountability and reporting as measures for financial performance. The study established a 

significant relationship between internal control system and financial performance. 

 Studies reviewed globally on the topic have not considered independently profitability, effectiveness and efficiency and 

security of funds with major financial performance indicators as measures for control strategies encompassing control activities, 

control environment, risk assessment, information and communication and monitoring. Thus, this study therefore aimed at bridging 

this obvious gap in existing literature with a study range of 2000-2018 respectively. 

3.0 THE STUDY METHODOLOGY 

 The ex-post facto design is adopted in this study. This design is appropriate due to variables employed in the study. 

REQUIRED DATA/SOURCES 

  Data required in this study is to enable us carried out analysis with basic econometric tools such as: Stationarity test with the 

use of Augmented Dickey-Fuller (ADF), a co-integration test using Johansen approach, and a multiple regression model to be 
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analyzed and estimated with Error Correction Mechanism (ECM). After tax profit margin as measure of profitability control strategy 

(PRCS), gross earnings rate as measure of effectiveness and efficiency control strategy (EFCS) and dividend yield as measure of 

security of funds control strategy (SFCS) as proxies for internal control strategies (explanatory variables) while return on equity 

(ROE) of listed commercial banks in Nigeria as proxy for financial performance of banks, (explained variable) within the given study 

rage. 

 Secondary source of data (time series) are employed for this study. The data were sourced from Central Bank of Nigeria 

(CBN) annual statistical bulletin, 2018.  

 

Table 1.1 VARIABLES JUSTIFICATION 

Variable Description Measurement 

Return on Equity (ROE) of 

listed commercial banks.  

How well banks use investment to 

generate earnings growth. 

Listed commercial banks financial 

performance in Nigeria. 

After Tax Profit margin  

of listed commercial banks 

The ability of the management 

shown on the returns obtained on 

sales and capital invested. 

Profitability control strategy (PRCS) 

of listed commercial banks in 

Nigeria.  

Gross Earnings Rate of listed 

commercial banks.  

Investment and asset appreciation. Effectiveness and efficiency control 

strategy (EFCS) of listed 

commercial banks in Nigeria. 

Dividend Yield. Banks’ ability in meeting its 

obligation (shareholders welfare) 

when they fall due. 

Security of funds control strategy 

(SFCS) of listed commercial banks 

in Nigeria. 

Source: Author’s conceived idea 

SPECIFICATION OF EMPIRICAL MODEL 

 In accordance with formulated hypotheses, the model of this study will be built as: Return on equity (ROE) as determinant 

for financial performance of listed commercial banks in Nigeria, After tax profit margin as measure of profitability control strategy 

(PRCS), gross earnings rate as measure of effectiveness and efficiency control strategy (EFCS) and dividend yield as measure of 

security of funds control strategy (SFCS) as proxies for internal control strategies employed in the study. 
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 Specification of the empirical econometric model is based on economic theory relating to the studied subject that requires 

basically: 

1. Specification of the explained and explanatory variables. 

2. Apriori expectation of parameter signs and its individual functional relationships. 

3. Mathematical specification of the empirical model (Gujarati, 2004). 

 In analyzing the studied subject, the empirical model is built to reflect the functional relationship of the variables employed 

as follows: 

ROE= f (PRCS, EFCS, SFCS,)…………………………………………………………………….Eqn(1) 

Where,  

ROE = Return on equity of listed commercial banks in Nigeria. 

PRCS = Profitability control strategy 

EFCS = Effectiveness and efficiency control strategy 

SFCS = Security of funds control strategy. 

From the functional mathematical expression in eqn(1) we derived the explicit econometric multiple regression model as: 

ROEt = b0 + β1PFCSt + β2EFCSt + β3SFCSt + εt.............................................................Eqn(2) 

Where: 

b0 = intercept 

β1…..β3 = Coefficients of the explanatory variables to be estimated. They measure the influence of a unit change of financial 

performance of listed commercial banks in Nigeria. 

εt = Error term of the variables employed. 

Decision Rule: Inference about the hypotheses is made by considering the t-statistics outcome in absolute values and the critical 

values (probabilities) associated with individual variables. In this study the decision rule is to reject the null hypotheses (H0) if the t-

statistics outcome is greater than critical values (probabilities) at 5% level of significance. 

4.0 ANALYSIS AND DATA INTERPRETATION 

Table 1.2 Unit Root Test Results for Variables Employed 
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Variables ADF t-Statistics Critical Value @5% Order of Integration 

ROE -5.906529 -3.052169 1(1) 

PRCS -6.729841 -3.052169 1(1) 

EFCS -3.109249 -1.968430 1(1) 

SFCS -4.783408 -3.052169 1(1) 

Source: E-view 9 output 

 Table 1.2 shows unit root test results for selected variables in the study. The results revealed stationarity of data (integrated) 

at first difference, identified as: 1(1) at 5% significant level. This implies that variables have no unit root problem.  Note, a data is said 

to have no unit root problem if the test statistics is greater than the critical value in absolute terms. This reveals that variables 

employed can be used for meaningful decision making. 

Table 1.3 Co-integration Test Results (Johansen Approach) 

Date: 12/03/19   Time: 13:02   

Sample (adjusted): 2002 2018   

Included observations: 17 after adjustments  

Trend assumption: Linear deterministic trend (restricted) 

Series: EFCS PRCS ROE SFCS    

Lags interval (in first differences): 1 to 1  

Unrestricted Cointegration Rank Test (Trace)  

     
     Hypothesized  Trace 0.05  

No. of CE(s) Eigenvalue Statistic Critical Value Prob.** 

     
     None *  0.925712  75.85717  63.87610  0.0036 

At most 1  0.589635  31.66038  42.91525  0.4069 

At most 2  0.479503  16.51833  25.87211  0.4516 

At most 3  0.272903  5.417826  12.51798  0.5375 

     
      Trace test indicates 1 cointegrating eqn(s) at the 0.05 level 

 * denotes rejection of the hypothesis at the 0.05 level 

 **MacKinnon-Haug-Michelis (1999) p-values 

Source: E-view 9 output 
 

 This table 1.3 shows the co-integration test results that indicates the existence of one cointegrating long run relationship 

among variables employed in this study. We arrive at this conclusion by comparing the trace statistic against the Critical values at 5% 
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significant level. Therefore the error correction mechanism is relevant to test and estimate parameters in order to capture the short run 

shocks not captured in the previous year. 

Table 1.4 The Error Correction Mechanism (ECM) Test Results 

 

Source: E-view 9 output 

 Table 1.4 empirically evidenced internal control strategies influence on listed commercial banks financial performance in 

Nigeria from 2000-2018 respectively. The t-statistics output will be used to test the hypotheses formulated in the study. The error 

correction term depicts how the model adjusts to equilibrium following short run fluctuations not captured in the co-integration test 

(Johansen approach).  

 The ECM coefficient of -0.516607 implies that ECM is correctly specified and the diagnostic statistics are appropriate. The 

non-linear sign represents the short run adjustment of the explanatory variables to the explained variable. The ECM term also shows 

approximately 52% speed of adjustment towards equilibrium. This implies that 52% of disequilibrium caused by exogenous shocks in 

the previous period is corrected in the current year.  

Dependent Variable: D(ROE)   

Method: Least Squares   

Date: 12/03/19   Time: 13:25   

Sample (adjusted): 2001 2018   

Included observations: 18 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   

     
     C 7.114247 4.115841 1.738503 0.0497 

D(PRCS) -0.182448 0.073603 -2.478812 0.0087 

D(EFCS) 0.956921 0.399349 2.396217 0.0143 

D(SFCS) -48.95227 22.48859 -2.176760 0.0223 

ECM(-1) -0.516607 0.235506 -2.193606 0.0370 

     
     R-squared 0.691000     Mean dependent var -4.233333 

Adjusted R-squared 0.525923     S.D. dependent var 35.75656 

S.E. of regression 27.09200     Akaike info criterion 9.666487 

Sum squared resid 9541.692     Schwarz criterion 9.913812 

Log likelihood -81.99838     Hannan-Quinn criter. 9.700590 

F-statistic 4.153182     Durbin-Watson stat 2.065547 

Prob(F-statistic) 0.022037    
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 Using the a priori criteria of estimating the parameters, all individual variables met a priori expectations hence fulfilling the 

economic criterion of the model. The results also show that profitability control strategy (PRCS) and security of funds control strategy 

(SFCS) is non-linear (negative) and statistically significant to return on equity (ROE) of listed commercial banks in Nigeria, while 

effectiveness and efficiency control strategy is linear (positive) and statistically significant to return on equity (ROE) of  listed 

commercial banks in Nigeria. Furthermore, the results of the test of the overall significance of the model using F-statistics shows that 

the entire model is statistically significant. We arrive at this conclusion because the F-statistics of 4.153182 is greater than the F-

probability of 0.022037. Coefficients of determination (R2) indicates approximately 70% of total variation of financial performance of 

listed commercial banks in Nigeria is explained by profitability control strategy, effectiveness and efficiency control strategy and 

security of funds control strategy in the model. This means that the model is of good fit. And the Durbin-Watson statistics of 2.065547 

is within the acceptance region thus, indicating the absence of first order autocorrelation. 

 

TEST OF HYPOTHESES:  

 The t-statistics output in table 1.4 reveals that profitability control strategy (PRCS), effectiveness and efficiency control 

strategy (EFCS) and security of funds control strategy (SFCS) have t-statistic of: -2.478812, 2.396217 and -2.176760 with an 

associated probabilities value of: 0.0087, 0.0143 and 0.0223 respectively, which is less than 5% significant level. Hence the null 

hypotheses are rejected. This implies that profitability control strategy, effectiveness and efficiency control strategy and security of 

funds control strategy have a significant influence on financial performance of listed commercial banks in Nigeria for the period under 

study. 

DISCUSSION OF FINDINGS 

 Empirically obtained results from the error correction mechanism (ECM) reveals that internal control strategies with study 

range of 2000-2018 has a significant influence on financial performance of listed commercial banks in Nigeria. Thus, internal control 

strategies proxies (profitability control strategy, effectiveness and efficiency control strategy and security of funds control strategy) 

had a collective significant influence on financial performance of listed commercial banks proxy (return on equity) in Nigeria for the 

period under study. 

  Furthermore, profitability and security of funds control strategies have a non-linear significant relationship with return on 

equity of listed commercial banks in Nigeria. This depicts that a more strengthened profitability and security of funds control 

strategies will decline financial performance of listed commercial banks in Nigeria by 18% and 48% respectively, while an enhanced 
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effectiveness and efficiency control strategy will boost financial performance of listed commercial banks in Nigeria by 95% due to its 

linear and significant relationship with return on equity of listed commercial banks in Nigeria. 

 These findings do conform to apriori expectations and that of Mawanda (2008) whose study established a significant 

relationship between internal control system and financial performance. The study findings are also intoned with the findings of Muio 

(2012) who critically examine internal control systems in Kenya’s private hospitals and their financial performances, and identified 

monitoring component as having the highest influence on the financial performances of private hospitals in Kenya.  

5.0 SUMMARY, CONCLUDING REMARK AND RECOMMENDATIONS 

The study findings are summarized as follows: 

 Profitability control strategy has a non-linear significant influence on listed commercial banks financial performance in 

Nigeria for the period under study. 

 Effectiveness and efficiency control strategy has a linear significant influence on listed commercial banks financial 

performance in Nigeria for the period under study. 

 Security of funds control strategy has a non-linear significant influence on listed commercial banks financial performance in 

Nigeria for the period under study. 

This study concludes on the empirical evidence that internal control strategies are of necessity to corporate financial performance 

(listed commercial banks in Nigeria) in upholding the going concern concept. Therefore, we recommends to management of listed 

commercial banks in Nigeria to periodically review its internal control strategies and to employ modern sophisticated measures 

specifically on effectiveness and efficiency control strategy due to its linear significant influence on financial performance of listed 

commercial banks in Nigeria for the period under study. 
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APPENDIX  

DATA EMPLOYED IN THE STUDY 

YEARS ROE(LCBFP) ATPM(PRCS) GER(EFCS) DY(SFCS) 

2000 99.5 42.2 42.9 0.00 

2001 114.3 48.5 60.9 0.01 

2002 41.6 33.1 73.3 0.15 

2003 29.1 43.1 72.9 0.00 
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2004 27.2 40.2 76.6 0.00 

2005 4.8 46.8 74.4 0.01 

2006 17.4 431 54.6 0.78 

2007 36.8 44.1 51 0.57 

2008 24.1 52.9 65.6 0.61 

2009 -64.7 52.45 62.8 0.04 

2010 16.0 50.9 61.9 0.71 

2011 -0.3 50.47 68.6 0.83 

2012 22.2 50.17 70.8 0.55 

2013 24.1 43.6 55.7 0.32 

2014 21.7 37.8 48.75 0.04 

2015 19.2 27.9 44.26 0.02 

2016 18.9 25.7 30.7 0.01 

2017 21.1 24.2 30.425 0.00 

2018 23.3 32.8 42 0.36 

Source: Central Bank of Nigeria (CBN) Statistical bulletin, 2018 

Note: ATPM(PRCS)=After tax profit margin as measure of profitability control strategy, GER(EFCS)=Gross earnings rate as measure 

of effectiveness and efficiency control strategy, DY(SFCS)=Dividend yield as measure of security of funds control strategy and 

ROE= Return on Equity as measure of listed commercial banks financial performance in Nigeria. 

 

Unit Root Test Results for ROE 

Null Hypothesis: D(ROE) has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=3) 

     
        t-Statistic   Prob.* 

     
     Augmented Dickey-Fuller test statistic -5.906529  0.0002 

Test critical values: 1% level  -3.886751  

 5% level  -3.052169  

 10% level  -2.666593  

     
     *MacKinnon (1996) one-sided p-values.  

Warning: Probabilities and critical values calculated for 20 observations 

        and may not be accurate for a sample size of 17 

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(ROE,2)   

Method: Least Squares   

Date: 12/03/19   Time: 10:40   

Sample (adjusted): 2002 2018   

Included observations: 17 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   

     
     D(ROE(-1)) -1.390766 0.235462 -5.906529 0.0000 

C -7.155062 8.480646 -0.843693 0.4121 

     
     R-squared 0.699321     Mean dependent var -0.741176 

Adjusted R-squared 0.679276     S.D. dependent var 61.23472 

S.E. of regression 34.67877     Akaike info criterion 10.04026 

Sum squared resid 18039.26     Schwarz criterion 10.13829 

Log likelihood -83.34224     Hannan-Quinn criter. 10.05001 

F-statistic 34.88709     Durbin-Watson stat 1.810708 
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Prob(F-statistic) 0.000029    

     
     

Unit Root Test Results for PRCS 

Null Hypothesis: D(PRCS) has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=3) 

     
        t-Statistic   Prob.* 

     
     Augmented Dickey-Fuller test statistic -6.729841  0.0000 

Test critical values: 1% level  -3.886751  

 5% level  -3.052169  

 10% level  -2.666593  

     
     *MacKinnon (1996) one-sided p-values.  

Warning: Probabilities and critical values calculated for 20 observations 

and may not be accurate for a sample size of 17 

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(PRCS,2)   

Method: Least Squares   

Date: 12/03/19   Time: 10:46   

Sample (adjusted): 2002 2018   

Included observations: 17 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   

     
     D(PRCS(-1)) -1.502477 0.223256 -6.729841 0.0000 

C -1.455563 29.55840 -0.049244 0.9614 

     
     R-squared 0.751206     Mean dependent var 0.135294 

Adjusted R-squared 0.734619     S.D. dependent var 236.5685 

S.E. of regression 121.8685     Akaike info criterion 12.55389 

Sum squared resid 222779.0     Schwarz criterion 12.65192 

Log likelihood -104.7081     Hannan-Quinn criter. 12.56364 

F-statistic 45.29077     Durbin-Watson stat 2.337187 

Prob(F-statistic) 0.000007    

     
     

Unit Root Test Results for EFCS 

Null Hypothesis: D(EFCS) has a unit root  

Exogenous: None   

Lag Length: 3 (Automatic - based on SIC, maxlag=3) 

     
        t-Statistic   Prob.* 

     
     Augmented Dickey-Fuller test statistic -3.109249  0.0045 

Test critical values: 1% level  -2.740613  

 5% level  -1.968430  

 10% level  -1.604392  

     
     *MacKinnon (1996) one-sided p-values.  

Warning: Probabilities and critical values calculated for 20 observations 

        and may not be accurate for a sample size of 14 

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(EFCS,2)   

Method: Least Squares   

Date: 12/03/19   Time: 12:42   

Sample (adjusted): 2005 2018   
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Included observations: 14 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   

     
     D(EFCS(-1)) -1.159233 0.372834 -3.109249 0.0111 

D(EFCS(-1),2) 0.771099 0.339188 2.273368 0.0463 

D(EFCS(-2),2) -0.000599 0.247814 -0.002418 0.9981 

D(EFCS(-3),2) 0.637984 0.219574 2.905556 0.0157 

     
     R-squared 0.762608     Mean dependent var 0.562500 

Adjusted R-squared 0.691390     S.D. dependent var 12.67688 

S.E. of regression 7.042344     Akaike info criterion 6.976716 

Sum squared resid 495.9461     Schwarz criterion 7.159303 

Log likelihood -44.83701     Hannan-Quinn criter. 6.959814 

Durbin-Watson stat 2.512701    

     
     

Unit Root Test Results for SFCS 

Null Hypothesis: D(SFCS) has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=3) 

     
        t-Statistic   Prob.* 

     
     Augmented Dickey-Fuller test statistic -4.783408  0.0017 

Test critical values: 1% level  -3.886751  

 5% level  -3.052169  

 10% level  -2.666593  

     
     *MacKinnon (1996) one-sided p-values.  

Warning: Probabilities and critical values calculated for 20 observations 

        and may not be accurate for a sample size of 17 

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(SFCS,2)   

Method: Least Squares   

Date: 12/03/19   Time: 12:46   

Sample (adjusted): 2002 2018   

Included observations: 17 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   

     
     D(SFCS(-1)) -1.243420 0.259944 -4.783408 0.0002 

C 0.020588 0.081702 0.251992 0.8045 

     
     R-squared 0.604023     Mean dependent var 0.020588 

Adjusted R-squared 0.577625     S.D. dependent var 0.518332 

S.E. of regression 0.336866     Akaike info criterion 0.771870 

Sum squared resid 1.702184     Schwarz criterion 0.869895 

Log likelihood -4.560894     Hannan-Quinn criter. 0.781614 

F-statistic 22.88099     Durbin-Watson stat 1.959615 

Prob(F-statistic) 0.000242    

     
     

 

Johansen co-integration test results 

Date: 12/03/19   Time: 13:02    

Sample (adjusted): 2002 2018    

Included observations: 17 after adjustments   

Trend assumption: Linear deterministic trend (restricted)  
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Series: EFCS PRCS ROE SFCS     

Lags interval (in first differences): 1 to 1   

      

Unrestricted Cointegration Rank Test (Trace)   

      
      Hypothesized  Trace 0.05   

No. of CE(s) Eigenvalue Statistic Critical Value Prob.**  

      
      None *  0.925712  75.85717  63.87610  0.0036  

At most 1  0.589635  31.66038  42.91525  0.4069  

At most 2  0.479503  16.51833  25.87211  0.4516  

At most 3  0.272903  5.417826  12.51798  0.5375  

      
       Trace test indicates 1 cointegrating eqn(s) at the 0.05 level  

 * denotes rejection of the hypothesis at the 0.05 level  

 **MacKinnon-Haug-Michelis (1999) p-values   

      

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)  

      
      Hypothesized  Max-Eigen 0.05   

No. of CE(s) Eigenvalue Statistic Critical Value Prob.**  

      
      None *  0.925712  44.19679  32.11832  0.0011  

At most 1  0.589635  15.14205  25.82321  0.6217  

At most 2  0.479503  11.10051  19.38704  0.5030  

At most 3  0.272903  5.417826  12.51798  0.5375  

      
       Max-eigenvalue test indicates 1 cointegrating eqn(s) at the 0.05 level  

 * denotes rejection of the hypothesis at the 0.05 level  

 **MacKinnon-Haug-Michelis (1999) p-values   

      

 Unrestricted Cointegrating Coefficients (normalized by b'*S11*b=I):   

      
      EFCS PRCS ROE SFCS @TREND(01)  

-0.111539  0.003528 -0.021896 -1.282824 -0.318261  

-0.126899 -0.026002  0.023989  6.663622 -0.371463  

-0.074327 -0.029546 -0.013399  1.584211 -0.353170  

-0.131067 -0.013018 -0.046751  3.697291 -0.397954  

      
            

 Unrestricted Adjustment Coefficients (alpha):    

      
      D(EFCS)  4.803345  3.188995 -0.111505  2.388075  

D(PRCS) -24.00740 -41.97926  58.64468 -17.71255  

D(ROE) -4.769319 -10.14045  0.612843  9.786252  

D(SFCS)  0.140807 -0.165769  0.103679  0.033758  

      
            

1 Cointegrating Equation(s):  Log likelihood -209.7648   

      
      Normalized cointegrating coefficients (standard error in parentheses)  

EFCS PRCS ROE SFCS @TREND(01)  

 1.000000 -0.031631  0.196309  11.50116  2.853366  

  (0.02296)  (0.03900)  (4.40480)  (0.24871)  

      

Adjustment coefficients (standard error in parentheses)   

D(EFCS) -0.535759     

  (0.21275)     

D(PRCS)  2.677753     
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  (3.58394)     

D(ROE)  0.531963     

  (0.77272)     

D(SFCS) -0.015705     

  (0.00920)     

      
            

2 Cointegrating Equation(s):  Log likelihood -202.1938   

      
      Normalized cointegrating coefficients (standard error in parentheses)  

EFCS PRCS ROE SFCS @TREND(01)  

 1.000000  0.000000  0.144779  2.941120  2.863245  

   (0.03399)  (3.02785)  (0.19461)  

 0.000000  1.000000 -1.629113 -270.6231  0.312307  

   (0.42739)  (38.0769)  (2.44728)  

      

Adjustment coefficients (standard error in parentheses)   

D(EFCS) -0.940438 -0.065975    

  (0.27832)  (0.04323)    

D(PRCS)  8.004864  1.006861    

  (4.98976)  (0.77499)    

D(ROE)  1.818773  0.246849    

  (1.05029)  (0.16313)    

D(SFCS)  0.005330  0.004807    

  (0.01108)  (0.00172)    

      
            

3 Cointegrating Equation(s):  Log likelihood -196.6436   

      
      Normalized cointegrating coefficients (standard error in parentheses)  

EFCS PRCS ROE SFCS @TREND(01)  

 1.000000  0.000000  0.000000 -14.71867  2.489330  

    (5.62185)  (0.37105)  

 0.000000  1.000000  0.000000 -71.90776  4.519754  

    (39.3245)  (2.59550)  

 0.000000  0.000000  1.000000  121.9777  2.582662  

    (31.4177)  (2.07364)  

      

Adjustment coefficients (standard error in parentheses)   

D(EFCS) -0.932150 -0.062680 -0.027181   

  (0.30400)  (0.06508)  (0.05787)   

D(PRCS)  3.645959 -0.725845 -1.267128   

  (4.36632)  (0.93479)  (0.83113)   

D(ROE)  1.773222  0.228742 -0.147037   

  (1.14693)  (0.24555)  (0.21832)   

D(SFCS) -0.002376  0.001744 -0.008449   

  (0.01064)  (0.00228)  (0.00203)   
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Abstract- As the world economies endeavor to support the United Nations sustainable development goals, new technologies are 

evolving for efficient design and manufacture of civil engineering products. Researchers have up scaled their effort to develop 

techniques to monitor the performance of civil engineering structures within their service life for optimum return from investment. 

The aim of this research was to develop a service life model to for prediction of the service life of reinforced concrete water 

conveyancing structures.  

To achieve the desired objective, steel samples were cast in concrete of characteristic strength of 25N/mm2, 9 cylinders each of 150mm 

diameter x 300mm long, 130mm diameter x 300mm long and 100mm diameter x 300mm long respectively in concrete characteristic 

strength 25/mm2,30N/mm2 and 35N/mm2 for accelerated corrosion test were cast. After 24 hours the cast specimens were demolded 

and immersed in curing tanks for 27 days and then immersed in a 3.5% industrial sodium chloride solution under 6V. The accelerated 

corrosion specimens were monitored for onset of cracks and stopped when the cracks were 0.2mm in width. 

The physical and chemical properties of the materials were investigated for compliance to relevant applicable British and Kenyan 

standards for conformity to acceptable criteria. The concrete materials were batched by weight and mixed by a lab electric pan concrete 

mixer in batches of 0.009 m3. The concrete batches were tested for consistency by the slump and compaction factor tests. 

From the results a model that takes account of the cover to the rebar, the rebar size and the compressive strength properties of concrete 

and steel/concrete interface was developed. 

The model developed here is for water structures and shows that the time to corrosion cracking of the cover concrete in a chloride 

contaminated concrete structure is a function of reinforcement cover, corrosion rate and critical mass of the corrosion products. The 

times to cracking predicted by the model are in good agreement with the observed times to cracking based on this research 

 

Index Terms- Accelerated corrosion, water structures, Corrosion model.  

 

1. INTRODUCTION 

Building on the millennium development goals, in a transformative, inclusive, comprehensive and integrated agenda 2030, the 17 

Sustainable Development Goals (SDGs) for Sustainable Development were adopted in September 2015 by 193 countries [1]. The SDGs 

address humanitarian and environmental problems including poverty, education, health, biodiversity, and climate change (United 

Nations, 2016). Attention has turned to designing and implementing policies to achieve The SDGs by the designated completion year 

of 2030.Kenya, among many governments in the developing world have encouraged developing of small hydropower projects to 

increase power capacity which in turn will accelerate achievement of the 17 SDGs. Each of the small hydropower projects has a 

reinforced concrete conveyance or diversion structure that require assessment of their performance within their service life. Research in 

the deterioration models for reinforced concrete water structures is key in their sustainable performance. 

Deterioration of reinforced concrete due to corrosion which results from carbonation or from chloride ingress plays a significant role in 

reduction of the design service life of reinforced concrete water structures and has attracted researchers of various disciplines during the 

past three decades [2]. Metals store heat as potential energy during their production and release this energy during the corrosion process 

after reacting with the favorable corrosive environment. These will tend to lose their energy by reverting to compounds more or less 

similar to their original states, for example the starting material for iron and steel making and the corrosion product rust has the same 

chemical composition (Fe2O3).The energy stored during melting and released during corrosion supplies the driving potential for the 

corrosion process to take place [3],therefore corrosion occurs when at least two metals (or two locations of the reinforcing bar) is at 

different energy levels. In reinforced concrete the concrete acts as an electrolyte while the rebar act as a metallic connection [4]. At a 
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pH of 12- 13, reinforced concrete is in an alkaline state and a thin oxide layer forms on the steel and prevents metal atoms from dissolving 

forming a passive film [5]. The passive film reduces the corrosion rate to an insignificant level without which the steel would corrode 

at rates at least 1,000 times higher [6].  

The presence of rust on reinforcement bars and appearance of cracks parallel to the reinforcement bars is an indication of the presence 

of corrosion in reinforced concrete structures. Carbonation inducing a generalized attack and the presence of chlorides inducing a 

localized attack are the main causes of electrochemical corrosion in reinforced concrete as shown in Figure 1[4]. Carbonation induced 

corrosion commonly occurs in relatively dry environments where sufficient carbon oxide to diffuse into the cover concrete is possible. 

In chloride containing environments, the chloride ingress is usually faster than the carbonation process, and it is more likely to be the 

predominant cause of deterioration in reinforced concrete water structures by degrading the resistance of the structure to service loads. 

 
Figure 1: Types and morphology of the corrosion in concrete: generalized (carbonation), localized (chlorides) [4] 

 

When reinforcement corrosion becomes visibly detected, deterioration has already occurred and it may be too late to take any corrective 

or protection measures. This makes the reinforced concrete service life prediction models very critical for any sustainable structure. The 

permeability of the concrete, nature and force of cracks, and the cover thickness have an incredible role on the start and progression of 

corrosion. 

Various corrosion models have been proposed and can broadly be categorized into either empirical [7], analytical [8-10)] or numerical 

[11-12]. Molina et al. [11] used a smeared crack model for the finite element analysis of cover cracking due to reinforcement corrosion. 

In their model they presumed corrosion of steel to take a linear variation of the material properties from those of steel to those of rust. 

Due to lack of information they also assumed that the mechanical properties of rust nearly resemble that of water which is one of the 

main constituents of rust. Their analysis was based on the experiments of Andrade et al. [13] where the thickness of the concrete cover 

was 1.25 and 1.9 times the reinforcement diameter. 

An empirical equation for predicting the time to cover cracking without reference to the evolution of the damage zone was suggested 

by Morinaga [14].In his empirical equation; the time to cover cracking as a function of the corrosion rate, concrete cover thickness and 

reinforcing diameter was accounted. In close scrutiny of Monariga’s results  shows that the cover cracking predicted by Morinaga’s 

model is much shorter than the experimentally observed values[15], [16]. 

Further investigations in this field have revealed that the consideration of the appropriate mechanical behavior of corrosion products 

strongly affects the predicted results [17]. Lundgren [18], in an effort to study rebar pull-out, presented a reasonable way to model the 

effect of corrosion on the bond between the corroded reinforcement and concrete. Lundgren employed finite element analysis and 

assumed that rust behaves like granular materials, in accordance with the experimental tests of Andrade et al. [19]. Lundgren pointed 

out that the model could predict the decrease of the bond when splitting of the concrete occurs. It was emphasized that axisymmetric 

analysis appears to be a satisfactory level of modeling when a study of concrete cover cracking due to uniform corrosion is of concern. 

However, three dimensional models should be used if localized corrosion is to be studied.  

Bhargava et al. [20],[21] presented a mathematical model to predict the time to concrete cover cracking and weight loss of reinforcing 

bars. However, they assumed that the mechanical properties of corrosion products are the same as those of steel, though reasonably 

good agreement was obtained between experimental results and the analytical predictions. They showed that tensile strength, initial 

tangent modulus of concrete, annual mean corrosion rate, and modulus of elasticity of the reinforcement and corrosion significantly 

influence the predicted time to cover cracking. 

In this study a mathematical model is formulated to determine the corrosion rate in water conveyancing structures. This model takes 

into consideration of the serviceability limiting condition of the crack width of water structures. 

2. CORROSION INDUCED REINFORCED CONCRETE CRACKING MODEL FOR A WATER CONVEYANCING 

STRUCTURE 

Anodic and cathodic reactions occur during corrosion in reinforced concrete as shown in equation 1a) and 1b): 

Anodic reaction           Fe → Fe++ +2e-                                                                                                                                                        1a) 

Cathodic reaction         2H2O + O2 + 4e- → 4OH−                                                                                                                                                                                                            1b) 

Initially, the rate of corrosion will depend on the chloride concentration and the rate of the anodic reaction. Shortly thereafter, as the 

corrosion becomes more severe and the rust layers build up, the corrosion rate will be controlled by the cathodic reaction and the 

availability of oxygen at the cathode. The structure of the pit and corrosion products depends on the aqueous phase of the pore solution, 

rebar type, and pressure adjacent to the bar. Generally, the composition of the expansive corrosion products may be expressed as shown 

in equation 2: 
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 Corrosion product → {a.Fe(OH)2+ b. Fe(OH)3+c.H2O}[22]                                                                                                                     2)  

where a, b and c are variables that depend on the alkalinity of the pore water solution of the concrete, the oxygen supply, and the moisture 

content.  

During progression of corrosion of reinforcement bars in reinforced concrete, the oxidation products increase in volume. The corrosion 

products take up more volume than the virgin steel rebar and therefore, are inclined to deteriorate the concrete by producing tensile 

stresses as well as microcracks nearby the rebar. The expansion ratio of the oxide to the original rebar volume depends on the specific 

type of oxide formed [23]. Depending on the oxidation level, the volume increase due to rebar corrosion is around 2.0 to 6.5 times the 

original rebar volume [22]. The production of rust may follow a linear or parabolic law depending on the rust properties [24]. When 

corrosion of reinforcement develops significantly, the corrosive products expand continuously and generate internal pressure to the 

concrete surface around the steel bar. The continuous process of reinforcement corrosion affects structural serviceability by cracking, 

spalling the concrete cover and also decreasing the load-bearing capacity thus endangering the structural safety. The physical effects of 

corrosion include loss of steel area, loss of bond strength between steel reinforcing bars and concrete and reduction of concrete composite 

strength due to cracking. In this research, a service life model is developed utilizing the results of accelerated corrosion. 

A considerable research has been undertaken on corrosion of reinforced concrete. On experimental work on corrosion induced cracking 

in reinforced concrete, the corrosion process is usually accelerated by various means so that concrete cracking can be achieved in a 

relatively short time [15]. Due to carbonation or in the presence of chlorides, corrosion is initiated by the breakdown of a ‘passive layer’. 

The composition, pore structure and cover of concrete play a big role in corrosion initiation period as well as rate of corrosion. The rate 

of corrosion is often modeled using Faraday’s law. The pH driven corrosion reaction rate is current density dependent. The resulting 

mass loss to oxidation for a constant current time interval according to Faraday’s law is: 

ΔW = (ITA)/ (ZF) [25]                                                                                                                                                                                    3) 

 Where ΔW = weight loss (grams)  

I = corrosion current (amp)  

T = time (sec)  

A = atomic weight of iron (56g)  

Z = valency of the metal (2) 

 F = Faraday constant (96500 Amp-sec).  

By inserting the specific values of A, Z, and F into eq. (3), the rebar mass conversion as a function of time and corrosion current is: 

 ΔW =25It                                                                                                                                                                                                     4)  

Where, I = corrosion current (amp) 

 t = time (days). 

Corrosion Rate(mm/yr)= 87.6 x [w/(D x A x T)]   [26]                                                                                                                                                 5)                                                                             

where W is the weight loss in milligrams,  

           D is the density of the corroding reinforcement in g/cm3 

           A is the surface area of the specimen subjected to corrosion in (cm2), and  

           T is the duration of the test period in hours. 

3.0 Methodology 

This study was conducted at the University of Nairobi Concrete and Materials lab where the physical properties of the materials, sample 

preparation and testing were done. The chemical properties of the ordinary Portland cement and chloride content was done at the State 

Department of Infrastructure in the Ministry of Transport, Infrastructure, Housing and Urban Development of the Government of Kenya. 

3.1 Concrete samples 

The constituent materials for preparing test samples consisted of Ordinary Portland cement (42.5N/mm2), clean river sand,20mm 

maximum size coarse aggregate and potable water.  

3.1.1 Cement 

The chemical composition of the cement used in this research was tested. Available cements in Kenya are manufactured in accordance 

to KS EAS 18-1: 2001, an adoption of the European Norm EN 197 cement standards [27]. The cements locally available are produced 

for specific uses [28]. The Cement used for this research was ordinary Portland cement type 42.5N sourced from one wholesaler.  

3.1.2. Other concrete constituents  

Table 1 shows the description and source of other constituents of concrete used in the research. 

                         Table 1. Details of materials used in the research 

SN Description Source Remark 

1. Fine aggregates Stockpile vender sourced 

from Machakos River 

This was washed and oven 

dried before use. 

2 Coarse aggregates Kenya builders quarry 5-20mm uniformly graded at 

source 

3. 10mm ribbed bars Local manufacturer Factory cut to 400mm 

4. Mixing water Potable water in the Lab  

3.2.2. Concrete Mix Design  
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With a characteristic strength of 25N/mm2, the concrete used was designed in accordance with the British Department of environment 

(DoE) method [29-30]. 

 3.2.3 Test on hardened concrete 

Compressive strength and split tensile strength 

The compressive strength of concrete was investigated at 7, 14 and 28 days using a digital Universal Testing Machine shown in figure 

2a), with a loading capacity of 2000 KN in accordance to BS EN 12390-3:2009 while the split tensile strength was done using a hydraulic 

Universal Testing machine as shown in figure 1b) and c). 

          
a)                                       b)                                                                  c) 

Figure 2:a) Compression testing machine used in the research, b) and c) Failure mode during split tensile test 

3.2.4 Accelerated Corrosion 

3.2.4.1 Materials and Specimens 

 This was done through an impressed corrosion test using the procedure below;  

i)10mm diameter x 400mm long ribbed bars were polished with abrasive papers.  

ii) 120 mm of the surface length of each bar were sprayed with a zinc rich coating and left to naturally dry.  

iii) The mixed concrete (in two batches) was poured into 9 cylindrical samples of 150mm diameter and 300mm long, 130mm diameter 

and 300mm long, 100mm diameter and 300mm long each with a 10mm diameter rebar 

iv) The specimens were mechanically vibrated for 60s.After 24 hours, the cylindrical concrete specimens were demolded and cured for 

27days.  

vi) The test specimens were dried for 24 hours and then subjected to accelerated corrosion by storing them in a tank containing 3.5 % 

NaCl at room temperature and an impressed voltage of 6volts applied through a DC power supply regulator. The top and bottom surfaces 

of the concrete specimens were also sealed with Zinc rich coating so as to allow chloride ingress from the sides to simulate the corrosion 

of a section of a typical structural member in a water conveyancing structure.  

3.2.4.2 Testing Methodology 

The accelerated corrosion set up is shown in Figure 3. The rebars projecting were connected in series to the anode and the stainless steel 

rod was connected to the negative terminal (cathode). The test specimens were subjected to a constant voltage of 6 V applied to the 

system using a DC power supply regulator. The variation in development of corrosion current was monitored at regular intervals using 

a high impedance multitimeter and the average for the corrosion period taken for calculation of the average mass loss. 

 
Figure 3:a) Schematic drawing of accelerated corrosion set up, b) Photo of the samples during experimentation 

The appearances of first visible cracking were detected by visual observation using a magnification glass with power of x1000. The data 

collected for crack propagation provided the timing of first cracking and the subsequent time-dependent increase in crack width. After 

testing, the weight loss of bars due to corrosion were studied by cleaning, drying and weighing the reinforcement bars according to the 
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gravimetric weight loss method as specified by Standard Practice for Preparing, Cleaning, and Evaluating Corrosion Test Specimens 

(ASTM G1 – 90). Figure 4 shows samples during experimentation and measurement. The weight loss corresponded closely to that 

expected from current density (icorr) measurements. 

          

a)                                                      b)                          c)                                         d)                                      e) 

Figure 4: a) Samples during experimentation b) sample with 0.2mm longitudinal crack c) crack measurement d) recovering the 

corroded steel and e) cleaned rebar’s for gravimetric weight loss measurement. 

3.3 Results of the material properties 

i) Properties of aggregates 

Various tests were carried out on the aggregates to determine their suitability for the research. Water soluble chlorides ions percent were 

found to be zero in fine aggregates, 0.002 % in coarse aggregates all less than 0.03% acceptable in compliance with BS EN 12620:2002. 

Table 2:Physical properties of  aggregates used in the study 

Material Specific gravity Absorption % Silt content % Max Size 

Fine aggregates 2.6 1.8 7.4 4.0 

Coarse aggregates 2.6 0.3 0 20.0 

 

              Table 3: Mechanical properties carried on coarse aggregates. 

Test Size of aggregates 

mm 

Crushing value % Impact 

Value % 

Flakiness 

index % 

Loss Angeles Abrasion 

Value % 

Result 5-20 18 8 35 20 

ii) Chemical Properties of Cement used in the research 

Table 4 shows results of the chemical composition of the cement used in the research. All the constituents of cement oxides were 

within the acceptable limits.  

                                                       Table 4 Result of Chemical composition the Cement used. 

SN Test Result of the 

sample 

 

KS EAS 18-1: 2001 

Requirement 

1. CaO% 59.11 Sum ≥ 50 

2. SiO2% 21.56 

3. SO3% 2.78 ≤ 3.5 

4. MgO% 1.04 ≤ 5 

5. K2O% 0.051  

6. Fe2O3% 3.48  

7. Al2O3 8.09 3-8 

8. Na2O3% 0.018  

9. LOI% 0.10 ≤ 5 

10. Cl% 0.016 ≤ 0.1 

11. IR% 0.55 ≤ 5 

 

a) Effect of sum of lime (CaO) and silicon dioxide (SiO2) corrosion 

The sum of lime (CaO) and silicon dioxide (SiO2) in the chemical analysis of ordinary Portland cement sample was 80.67% ≥ 50%   

within the acceptable limit [31]. This is consistent with the known fact that both CaO and SiO2 give strength to concrete though SiO2 

has to be limited relative to CaO in order not to negatively affect setting time. The rate of corrosion is related to the strength of a concrete 
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sample while reduced setting time minimizes plastic shrinkage cracking and hence the rate of corrosion.  

 

b) Effect of CaO/SiO2 on corrosion 

The ratio of lime (CaO) to silicon dioxide (SiO2) contents in ordinary Portland cement should be greater than 2. The restriction on the 

ratio of lime to silicon dioxide [29] is to ensure that the quantity of silicon dioxide is considerably lower than that of lime so that the 

setting of concrete is not inhibited minimizing plastic shrinkage cracking. 

c)  Effect of MgO on corrosion 

The quantity of magnesium oxide (MgO) in ordinary Portland cement should not exceed 5% [32]. If the quantity of MgO is in excess 

of 5 percent, cracks will appear in concrete and which may affect the rate of corrosion by generating spots for penetration of chloride 

ions in concrete. 

d)  Effect of SO3 on corrosion 

The quantity of sulphur trioxide (SO3) content in ordinary Portland cement was less than 3.5 % as required. SO3 reduces the rate of 

transpassive layer dissolution inhibiting the onset of corrosion.  

e) Effect of Chloride Content on corrosion 

The chloride content in ordinary Portland cement was less than 0.4% as required. Chloride ions in aqueous solution destroys the 

passivation film of rebars in the process of competing with hydrogen and oxygen ions in the adsorption process, thus leading to the 

occurrence of pitting corrosion, hole corrosion and crevice corrosion. 

f) Effect of Al2O3 on corrosion 

Aluminium oxide (Al2O3) reacts with free lime in concrete to form CaAl2Si3O12. which reduces the permeability of chloride and 

improving the corrosion resistance property of embedded steel in concrete. Above 8% the Al2O3 will be in in an active condition reducing 

the corrosion resistance. 

g) Effect of Fe2O3 on corrosion 

Iron oxide (Fe2O3) contributes to cement colour and helps in the fusion of the different ingredients. Fe2O3 forms the passivation film 

reducing the oxygen diffusion rate, which, in turn, reduces the corrosion rate. 

h) Effect of Residues on corrossion 

British standards consider Na2O, K2O, TiO2 and P2O5 in ordinary Portland cement as residues and limit the sum of all of them to 5%. If 

in excess of 5% efflorescence and unsightly cracking will occur aggravating corrosion. 

iii) Gradation of Coarse and Fine aggregates 

Particle size distribution analysis on a representative sample as shown on graph 1 of the course aggregates for the work was carried out 

to obtain the proportions by weight of the different sizes of coarse aggregates present. The sample is well graded with a maximum 

aggregate size was 20mm. 

 

                              Graph 1 Gradation of Coarse aggregates 

Particle size distribution analysis as shown on graph 1 on a representative sample of the fine aggregates for the research was carried out 

to obtain the proportions by weight of the different sizes of fine particles present according to BS 812-103 and BS 882. The proportions 

were expressed as percentages by weight passing various sieve sizes conforming to BS 410. As shown in graph 1 the course aggregates 

were well graded and expected to give a well interlocked composite concrete mix.  
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                             Graph 2: Gradation of fine aggregates 

iv)Results of hardened concrete 

          Table 4: Comparative study of results of hardened concrete for Concrete of characteristic strength 25 N/mm2 

Compressive 

strength 

(N/mm2) at 

28 days 

Split tensile strength in N/mm2 

Measured 

Value 

Lavanya & Jegan 

(2015) 

ft1=0.249fck
0.772 

ACI 

Committee 

318(2014) 

ft2=0.56fck
0.5 

Anoglu et al 

(2006) 

ft3=0.387fck
0.63 

CEB-FIB 

(1991) 

ft4=0.3fck
0.66 

Gardner 

(1990) 

ft5=0.33fck
0.667 

44.89 4.38 4.70 3.75 4.25 3.70 4.17 

53.87 5.26 5.41 4.11 4.77 4.17 4.71 
62.85 6.13 6.09 4.44 5.26 4.61 5.22 

 
The comparative results of table 2 show that the split tensile results measured is within the published results of other published 

authors. 

3.4 Results from Accelerated Corrosion Tests 

From equation 4 and 5  

ΔW =25It (gms)     for calculated mass loss.                                                                                                                                                                                            

Where, I = corrosion current (amp) averages measured during accelerated corrosion (4.0,2.4 and 2.0 milliampares measured for concrete 

characteristic strength 35N/mm2,30N/mm2 and 25N/mm2 respectively). 

 t = time (days). 

 

Corrosion Rate(mm/yr)= 87.6 x [w/(D x A x T)]                                                                                                                                                     

where W is the weight loss in milligrams measured as an average from corroded samples.  

           D is the density of the rebar used, g/cc, =7.8 

           A is the surface area of the specimen subjected to corrosion (cm2), and =91.11 

           T is the duration of the test period in hours. 
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       Table 5: The rate of corrosion of rebar from samples from different diameter samples and strengths 

Concrete 

characteristic 

strength 

Sample 

series 

 
 
 

Rate of corrosion in mm/yr 

Average mass 

of steel sample 

before 

corrosion (gms) 

Average mass of 

steel sample after 

corrosion (gms) 

Loss in weight 

(gms)measured 

Loss in 

weight 

(gms) 

Calculated 

Duration 

in days 

Rate of 

corrosion 

mm/yr 

(measured) 

Rate of 

corrosion 

mm/yr 

(calculated) 

 
25N/mm2 150mm 

diameter 

371 360.4 10.6 10.7 107 0.51 0.51 

130mm 

diameter 

371 362.3 8.7 8.7 86 0.52 0.52 

100mm 

diameter 

371 363.2 7.8 7.6 76 0.53 0.52 

30N/mm2 150mm 
diameter 

371 361.5 9.5 9.4 156 0.31 0.31 

130mm 
diameter 

371 362.4 8.6 8.5 142 0.31 0.31 

100mm 

diameter 
371 363.4 7.6 7.6 127 0.31 0.31 

35N/mm2 150mm 

diameter 

371 361.6 9.4 9.3 186 0.26 0.26 

130mm 
diameter 

371 362.4 8.6 8.6 172 0.26 0.26 

100mm 
diameter 

371 363.1 7.9 7.9 158 0.26 0.26 

 

Graph 3 shows the Relationship of the rate of corrosion and the characteristic strength of concrete derived from table 5. 

 
                                  Graph 3: Relationship of the rate of corrosion vs the rate of corrosion 

 

From table 5 and graph 3, it can be observed that the rate of corrosion is affected by the characteristic strength and this is attributed to 

the rate at which the aggressive chloride ions took to reach the rebar to enhance the onset of corrosion. It took a longest period for 

samples of characteristic 35N/mm2 to corrode and result to a crack width of 0.2mm while samples with characteristic strength 25 N/mm2 

exhibited the shortest time. It can also be observed that concrete cover affects the duration of corrosion within the same characteristic 

strength of concrete but the rate of corrosion remains the same and this is because concrete of the same characteristic strength has the 

same electrical resistance.  
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3.4.1 Crack Initiation (t1) 

This is the first visible crack, which was observed through a magnifying glass (x1000) and this period of time (t1) can be referred to as 

time to crack initiation. t1 depends on concrete tensile strength (ft). The model developed by Liu & Weyers (1996) reasonably predicts 

the time to first cracking although the predicted times are under-estimated (approximately 11%) when compared to results obtained 

from accelerated corrosion testing. 

The time to crack initiation by Liu & Weyers (1996) model is the time when stresses resulting from the expansion of corrosion products 

exceed the tensile strength of concrete. The critical amount of corrosion products needed to cause first cracking consists of two parts:  

(i) the amount of corrosion products required to fill the total porous zone around the steel/concrete interface; and 

(ii) the amount of corrosion products then needed to generate the critical tensile stresses. 

The time to cracking is influenced by corrosion rate, cover, bar spacing, concrete quality, and material properties. Therefore, the model 

proposed by Liu & Weyers (1996) was assumed herein as suitable for estimating the time to first cracking. 

3.4.2 Crack Propagation (t2) 

Cracks first observed at the concrete surface through the magnifying glass were very small (width of less than 0.2mm) with lengths 

varying from 30mm to 300mm.Cracks width and length then increased in an inhomogeneous manner until they extended and joined 

together to create continuous corrosion-induced longitudinal cracking when the crack width was 0.2mm when the experiment stopped. 

 

4.0 DETERIORATION MODEL 

i) Model development 

Consider the schematic drawing shown in figure 5 for this research. 

 

Figure 5 Schematic drawing of expansive pressure on surrounding concrete due to accumulation of rust products 

Layer 2 is a transition zone between cement paste and aggregate and is influenced by the water/cement ratio, degree of consolidation 

and hydration, aggregate sizes and steel reinforcement. The weight of materials in this zone denoted as Mp can be expressed as, 

Mp= ρrustVp                                                                                                                                                                                                  6) 

where  

ρrust is the density of corrosion products and 

Vp is the total volume of interconnected pores around layer 2 of thickness t1. 

A steel bar having diameter D will increase its diameter to D+2t1, when the mass of the amount of corrosion products reaches Mp. For 

a 300mm length of steel bar, since t1 << D, Mp can be estimated from equation 6, 

Mp = 0.3πρrust Dt1                                                                                                                                                                                                                                                                                            7) 

It can be seen that Mp is related to the size of the reinforcement, density of rust products and property of steel/concrete interface. 

 

ii) Estimation of Mcrit 

The critical amount of rust products to initiate a crack consists of two parts, Mp, the amount of corrosion products to fill the total 

interconnected pores around the steel/concrete interface (layer 2), and Ms, the amount of corrosion products that generate the critical 

tensile stresses, of 300mm length of steel bar, the value Ms can be estimated from equation 5, 
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Ms = 0.3πρrust [(t1+t2)(D+t1+t2)]                                                                                                                                 

        =0.3πρrust [D+(Mst/ρst)]                                                                                                                                        

=0.3ρrust [π(t1+t2)D+(Mst/ρst)]                                                                                                                                                             8) 

Where ρrust: the density of corrosion products 

           ρst:the density of steel 

t1:the thickness of the area around the steel/concrete interface and is the radial displacement under pressure 

t2:the thickness of the corrosion products to generate the tensile stresses 

D:the diameter of the steel reinforcement 

Mst:mass loss of the rebar 

Based on the theory of elasticity byTimoshenko and Goodier (1970) and Ugural (1986) and modelling the reinforced concrete as a thick 

wall cylinder under internal pressure P. The   pressure P at concrete/rust products interface can be expressed as:  

P =
2Eeft2

(D+2t1)(
b2+a2

b2−a2+𝑣𝑐)
                                                                                                                                                                                    9) 

                                                                                     

where vc is Poisson’s ratio of the concrete,  

           Eef is an effective elastic modulus of the concrete 

            a is the inner radius =[(D+2t1)/2] 

            b is the outer radius = [C+(D+2t1)/2], C is the cover in which  

           Eef = Ec/(1+jcr) =1.16  

           Ec is elastic modulus of the concrete = 0.45√𝑓𝑐  =  3.015 and 

           jcr is the creep coefficient of the concrete =1.6.  

            t2 is the thickness of the concrete under pressure 

The thickness of concrete causing pressure is the thickness of corrosion products generating the pressure on the concrete. 

At failure and considering that cracking first occurred over the reinforcement (the observed corrosion cracks were located along the 

thickness of the samples from the steel rebars to the edge of the sample and then longitudinally), the minimum stress required to cause 

cracking of the cover concrete equals the tensile strength of concrete, 

P =  
2Cft

D+2t1
                                                                                                                                                                                                       10) 

where C is the cover depth of concrete  

           ft is the tensile strength of concrete. 

 From equations 6 and 7, t2 may be expressed as, 

t2  = 
cf′

Eef
(

a2+b2

b2−a2 + 𝑣𝑐)                                                                                                                                                                                    11) 

Therefore, the critical amount of corrosion products needed to induce cracking of the cover concrete can be estimated from equations 5 

and 8, 

𝑀𝑐𝑟𝑖𝑡 =  ρ𝑟𝑢𝑠𝑡  (0.3𝜋 [ 
𝐶𝑓𝑡

𝐸𝑒𝑓
 (

𝑎2+𝑏2

𝑏2−𝑎2 + 𝑣𝑐) + 𝑡1] 𝐷 + 
𝑀𝑠𝑡

𝜌𝑠𝑡
)                                                                                                                                                    12) 

From equation 9, the critical amount of corrosion products needed to induce cracking of the cover concrete is dependent on the tensile 

strength of concrete, cover depth, elastic modulus of concrete and properties of steel/concrete interface. 

iii) Growth of Rust Products 

As the rust layer grows thicker, the ionic diffusion distance increases, and the rate of rust production decreases because the diffusion is 

inversely proportional to the oxide thickness. The rate of rust production can be written as follows, 

dMrust
dt

⁄ =
kp

Mrust
⁄                                                                                                                                                                                  13) 

where Mrust is amount of rust products (kg),  

t is corrosion time (years) and 

kp is the rate of rust production and is related to the rate of rebar loss, which may be expressed in terms of corrosion rate, 

kp = 2.59 X10−6(1
α⁄ )πDicor                                                                                                                                                      14) 

where  𝛼 is the ratio of the molecular weight of rust to that of iron, 

           D is the steel diameter (cm.) and 

           icor is the annual mean corrosion rate (µA/cm2). 
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Integrating equation 10, the growth of rust products can be obtained, 

Mrust
2 = 2 ∫ 2.59 X10−6(1

α⁄ )πDicordt
t

0
                                                                                                                                                                                      15) 

After calculating the corrosion rate from experimental data, the amount of rust products for a certain period of corrosion can be estimated. 

iv) Time to Cracking 

When the amount of corrosion products reaches the critical amount of rust products, the internal expansion stress will exceed the 

tensile strength of concrete and cause the cracking of the cover concrete. According to equation 11, for a constant corrosion rate, the 

time to cracking, tcr can be given as follows: 

tcr =M2
crit/2[2.59 𝑋10−6(1

𝛼⁄ )𝜋𝐷𝑖𝑐𝑜𝑟]                                                                                                                                                                                                                                                                                               16) 

where Mcrit is the critical amount of corrosion products in kilograms. Since corrosion rate is a function of corrosion time as presented in 

equation 11, using the numerical method, the time to cracking can be also calculated from equation 16. 

Table 6 Based on calculated critical amount of rust products is obtained from equation 12 and the times to cracking is obtained from 

equation 16. The results are summarized in Table 6. As it can be seen from the table in column 5 and 6, the measured times to cracking 

are within the predicted values by the model. 

 

        Table 6: Parametric study of predicted and observed times to cracking of the research and the model 

Concrete 

characteristic 

strength 

Sample series  Rebar 

diameter(mm) 

Cover 

depth(mm) 

Measured 

corrosion rate 

mm/year 

Time in years 

Model 

predicted* 

Time in years 

Measured 

25N/mm2 100mm diameter x 

300mm high 

10 140 0.51 0.153-0.319 0.215 

130mm diameter x 

300mm high 

10 120 0.52 0.186-0.389 0.243 

150mm diameter x 

300mm high 

10 90 0.53 0.272-0.566 0.302 

30N/mm2 100mm diameter x 
300mm high 

10 140 0.31 0.239-0.498 0.441 

130mm diameter x 
300mm high 

10 120 0.31 0.306-0.638 0.401 

150mm diameter x 
300mm high 

10 90 0.31 0.374-0.778 0.359 

35N/mm2 100mm diameter x 
300mm high 

10 140 0.26 0.285-0.594 0.525 

130mm diameter x 
300mm high 

10 120 0.26 0.365-0.761 0.486 

150mm diameter x 
300mm high 

10 90 0.26 0.436-0.908 0.430 

          *The model predicted times to cracking were calculated taking α1 value of 1.8 for (FeO) and 3.75 for (Fe(OH)2) for  

corrosion products. [33] 

 

From Table 6, it can be observed that the measured times to cracking are within the model predicted time.  
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5.0 Conclusions 

The following conclusions can be made from this research: 

1. The model proposed shows that amount of corrosion products to fill the total interconnected pores around the rebar/concrete interface 

(Mp) and the amount of corrosion products to generate the critical tensile stress (Ms) constitute the critical mass of corrosion 

products(Mcrit) to induce cracking of the concrete cover. The critical mass of corrosion products is influenced by the type of corrosion 

products, the cover to the rebar, the rebar size and the compressive strength of concrete and steel/concrete interface. 

2.The time to corrosion model developed here, that is for a maximum crack width of 0.2mm as a specified limit of water structures 

shows that the time to corrosion cracking of the cover concrete in a chloride contaminated concrete structure is a function of 

reinforcement cover, concrete compressive strength, corrosion rate and critical mass of the corrosion products. The times to cracking 

predicted by the model are in good agreement with the observed times to cracking based on this research 
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Abstract- The secondary education has a notable role in the whole field of education. In fact it is the stage of education which assist 

children to become full members of a complex society. The teacher of a secondary schools plays an important role in the field of 

education. The teachers of secondary schools faced lots of problems throughout the school hour. This paper highlights some of the 

problems faced by the teachers of secondary school teachers in Ganeshguri area of Kamrup Metropolitan. 

Index Terms- Education, Secondary School, Economic background, Literacy 

 

I. INTRODUCTION 

 

 Education is a lifelong process. Education is a systematic process of obtaining knowledge, experience, skill and sound attitude. 

Education makes a man perfect to adjust in the society. The progress of a nation fully rely on education. Education makes a man refined, 

cultured and educated. For a civilized society education is the only means. It is the key to solve the various problems of human life. In 

the field of education the role of teacher is very important. The teacher act as parents, guardian and guide of a student. They provide 

knowledge, academic and personal guidance to the students. The progress of a student and also a nation is ultimately depends upon the 

teachers. Teaching is not a mechanical process. It is a challenging job. Teachers are the main pillar of success of a student. Teaching is an 

art and a truly fine teacher is an artist. 

Though teachers possess good respect. Now a days the teachers have been rendering their service facing various problems. Teacher’s 

problems has become an important subject of controversy all over world. For instance “The National Union of Teacher of England” has 

recently stated that significant increase of problems has become fallen on teacher in the past 10 years. Because of curriculum 

development, social instability, behavior of media increasing work load and negative effect on them from their existing society. The 

profession of teacher no longer inhabited on ethical position in the society like India. Teachers are now suffer from poverty, carelessness 

and insecurity. Financially they are poor, socially their position is low, professionally their task is disparaging and administratively they 

are worst affected. Worst economic status of teachers may cause many problems. They faced many problems in their life due to their 

economic status.  

Ganeshguri is locality in Guwahati, Assam, is named after Ganesh Temple located in its southern part. There are 3 government 

secondary schools in Ganeshguri area. Kamrup Metropolitan has 89% literacy ratio in India. Guwahati City has total 359,580 Literacy 

Out of which 53% are male and 47% are female.  

 

 

 

 

 

 

Figure 1.0 Pie Diagram of Literacy rate of Kamrup Metropolitan 
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According to 2011 census Guwahati Matropolitan has total 359,580 Literacy Out of which 53.40% are male and 46.60% are female. 

There are 4 government higher secondary schools, 20 provincialized higher secondary schools and 64 provincialized high school and 

high madrasa schools in Kamrup Metropolitan. Among them 2 schools is under the Ganeshguri area that is Dispur Govt. Higher 

Secondary School and Gopal Boro Govt. Higher Secondary School. 

 
II. IMPORTANCE OF THE SECONDARY EDUCATION 

 

Prior to the British rule there was no such formal system of secondary education in India. It was the minutes submitted by Lord 

Macaulay and successive resolutions passed by the Governor General Lord William Bentinck in 1835 that led to the initiation of 

schools teaching western literature and science. In Assam Secondary education was started in the year 1835. The school was known as 

“Gawahati Seminari” which is the presently known as Cotton Collegiate School in Panbazar. 

Secondary education is gateway to the chances and advantages of economic and social development. It supplies academic and personal 

guidance to the Secondary level students. Secondary education construct the career of student for future. In today’s world secondary 

education is a crucial mission. Secondary education is now being acknowledged as the career stone educational system in the 21st 

century. The importance of secondary education are given below: 

(1) Secondary education is a gateway to the opportunity and well-being of economic and social development. 

(2) Secondary education plays an important role in laying the proper beginning of student’s cultural, cognitive, truthful, spiritual 

and social development. 

(3) The foundation for higher learning are laid at secondary education. 

(4) Secondary education provides employment opportunities to the student in general. 

(5) Secondary education is the stage of education which helps children to become well-organized members of a complex modern 

society. 

 

III. IMPORTANCE OF THE TEACHER IN SECONDARY EDUCATION 

 

The term “Secondary Education” is understood as a middle stage of education which is given after basic education. Secondary education 

is a stage of education that is relayed after primary education and before higher education. Secondary education is the most important 

stage of the entire education system. So it needed good guidance of a supreme person. The person who guided the child and guide them 

to achieved their essential goal, he is a teacher. That is why in this stage teachers have to play an important role. The teacher’s duty is 

less and less to produce knowledge and more to motivate thinking his formal function aside, he will have to become more and more 

advice, a partner to talk too. Someone who helps seek out incompatible arguments rather than handing out readymade truths. He will 

have to allocate more time and creative active, collective discussion, stimulation, understanding encouragement. 

 

IV. SIGNIFICANCE OF THE STUDY 

 

Secondary education is a gateway to the opportunities and well-being of economic and social development of a country. The secondary 

school teachers play an important role in our academic career and in all aspects of a society.  

Secondary school teachers lay out academic and personal guidance to the secondary level students who are future of a nation. The all-

round development of a nation depends on higher education and higher education depends on secondary education. In this view 

secondary school teacher play an important role. Secondary school teachers work as a bridge connecting primary and higher education. 

For that the study of the problems faced by the teachers in secondary level has massive need and importance. 
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V. OBJECTIVES OF THE STUDY 

 

(1) To study the socio economic profile of Ganeshguri Municipality of Kamrup District, Assam 

(2) To study the facilities given by the government of Assam to Secondary teachers. 

(3) To study the problems faced by the teachers in secondary level. 

 

VI. LIMITATION OF THE STUDY 

 

The limitation of the study are the following- 

(1) The study is based only in secondary schools under Ganeshguri Municipality area in Kamrup District. 

(2) The study is based only on secondary school teachers. 

 

 

VII. REVIEW OF LITERATURE 

 

Ahluwalia (1968) in his article “Secondary Education in India” in the study stated that the present day secondary education has many 

faults. Research can do various aspects of the impact of democracy on secondary education. 

B. Pathak, in the study “Development of Secondary Education in Assam with special reference to the period 1919 to 1947” a 

dissertation of London University. This dissertation stated about the existing position of Secondary Education of Assam. This 

dissertation also discussed about the problems of secondary school teachers in Assam. 

Das. L., (1974) “Development of Secondary Education” from 1874 to 1947 discuss its impact on the social development. He also stated 

that the secondary education during pre-british days were slow it expanded only after the independence. 

N. Sasikumar & et all (2013), “Managerial Problems Faced by the Teachers in Over Crowded Classroom at Secondary Level” stated 

that the overcrowded classrooms create an barrier in the progressive activities of classroom teaching learning process. Teachers may 

follow some techniques like establish a signal to stop what they are doing and listen, for control the students inside the overcrowded 

classroom. 

Rashtriya Madhyamik Shiksha Abhiyan (RMSA) was initiated in 2009 in India with the objective of providing universal secondary 

education by 2017 i.e. by the end of the 12th five year plan and achieving universal retention in secondary education by 2020. 

Sustainable Development Goals framed by UNESCO in 2015 discuss the need to provide universal access to quality secondary 

education.  

Owaidat and Hamdi (1997) conducted a study aimed to explore behavioral problems of the male student in 8th, 9th, and 10th grade in 

Jordan. The sample consisted of 1907 students from schools identified by educational directorates as having behavioral problems. 

Students of the sample responded in their class to the questionnaire developed. Data regarding students school achievements were 

acquire from official records. The result designate that quarrels, beating other students, cheating in exams and reports, and morning 

school delay were the most frequently mentioned behavioral problems. The most regularly used system to control students was beating 

by the teacher. 

VIII. RESEARCH METHODOLOGY 

 

Research can be broadly divided into two categories: 

(1) Quantitative Research 

(2) Qualitative Research 

The method that has been used for this study is of survey type. At first Pilot study was made to find out the general problems related to 

secondary schools of the Ganeshguri area. The present study is of descriptive method which is a part of quantitative research and is 

mainly based on data collection with the help of a Questionnaire. The respondents are the secondary school teachers of Ganeshguri area. 

 

 Population and Sample: The study was limited to only on the secondary schools under Ganeshguri Municipality area of 

Kamrup District. There are 88 secondary schools under the Kamrup district and 2 secondary schools under the Ganeshguri 

Municipality area. The sample for present study has been limited to 30 members of teacher drawn randomly from 2 secondary 

schools which included both male and female teachers. 

 Tools for Data Collection: For the intention of collecting data the following tools have been constructed and need. 

Questionnaire:  

1. The Questionnaire constructed and standardized by the investigator herself as per direction given in the manual of the 

study.  

2. Observation: Observation and informal discussion also made for data collection. 

 Data Collection Procedure: Data collection procedure is very complex work. The investigator has collected the data from the 

selected sample by personally visiting the schools under Ganeshguri Municipality. The investigator at first met the Principal, 

Head Master, Head Mistress personally and with the help of them distributed the questionnaire among the teachers. After 

distribution of the questionnaire among the teachers the investigator said that she will collect the questionnaire after one day. 

After one day the investigator went to the schools and collected he questionnaire and gives thanks to the teachers for their co-
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operation. 

 

IX. RESULTS AND DISCUSSION 

Table 1.0 Distribution on the basis of Opinion of the Teachers 

SL. 

NO. 

FACILITIES YES PERCENTAGE NO PERCENTAGE 

1 Infrastructure Facility 17 56.67% 13 43.33% 

2 Significant Equipment 10 33.33% 20 66.67% 

3 Library 24 80.00% 6 20.00% 

4 Management Committee 28 93.33% 2 6.66% 

5 Teachers Common Room 29 96.66% 1 3.33% 

6 Trained Teachers 15 50.00% 15 50.00% 

7 Use of Teaching Aids 22 73.33% 8 26.66% 

8 Local Authority 14 46.66% 16 53.33% 

9 Separate Room for Separate 

Class 

30 100.00% 0 0.00% 

10 Well Ventilated Class Room 23 76.66% 7 23.33% 

11 Inadequate Salary 21 70.00% 9 30.00% 

12 Separate Section for Class 30 100.00% 0 0.00% 

13 Separate Common Room for 

Women Teacher 

0 0.00% 30 100.00% 

14 Outgoing Facility for Field 

Work 

14 46.66% 16 53.33% 

15 Separate Toilet for Women 30 100.00% 0 0.00% 

Source: Field Survey 

After the careful study on the collected data the researcher found that there is a lack of Infrastructure facilities only 56.67% has 

Infrastructure facility. Only 33.33% significant equipment is found in the secondary schools. Library is an important tool for study, but 

20.00% still answered there is no proper facility of Library in secondary schools. There is no separate common room for women 

teachers. Only 50.00% teachers are trained, there is a lack of trained teachers. Only 46.66% has the outgoing facility for field work.  

 

Table 1.0 Distribution on the basis of Problems Faced by the Teachers 

SL. 

NO. 

NAME OF THE PROBLEMS YES PERCENTAGE NO PERCENTAGE 

1 Poor Attendance 21 70.00% 9 30.00% 

2 Poor Attention 25 83.33% 5 16.66% 

3 Addicted to Smoking 12 40.00% 18 60.00% 

4 Over Crowded Classroom 27 90.00% 3 10.00% 

5 Lack of Discipline 22 73.33% 8 26.66% 

6 Low Involvement of Parents 28 93.33% 2 6.66% 

7 Sufficient Teaching Aids 18 60.00% 12 40.00% 

8 Economic Background of the 

Parents 

22 73.33% 8 26.66% 

9 Educational Qualification of the 

Parents 

23 76.66% 7 23.33% 

Source: Field Survey 

From the above table it is clear that Secondary school teachers faced lots of difficulties. One of the major problem faced by the secondary 

school teachers is the low participation of the parents, only 6.66% of the parents involve in the matter of the students other 93.33% 

parents not. Most of the government school going students came from poor families, 73.33% of the students came from poor economic 

background. Due to poor economic background most of the students unable to afford a project given by the teacher. Lack of discipline, 

poor attention, poor attendance, addiction on Smoking are also another problem faced by the teachers of secondary school. 

 

X. CONCLUSION 

Education is the basic necessity for success of democracy and advancement of the country. Secondary education is a very crucial phase 

of every learner’s life. The role of teachers is very important at this stage because they make ready and motivate learners to become 

future professionals in many ways. Ganeshguri area of Kamrup Metropolitan has 2 government high schools. The teachers of the schools 

faced lots of problems. Due to increased number of private schools in Guwahati the number of students of government schools are 

decreasing. Only the lower income parents send their children to the government schools. Most of the parents are uneducated so that they 

could not help their children to study at home. Teachers also not get insufficient salary.  Government also not given infrastructure facility 

to the government schools. 
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Abstract- The earliest civilizations were made possible due to 

settlement along major rivers that allowed for irrigation. In 

modern times, most of the world’s major cities are built along 

major rivers. They provide water for drinking, sanitation, fishing 

and for recreation activities. Irrigation consumes well above 70% 

of the earths fresh surface waters which comprise of less than 1% 

of the global fresh water capacity. The millennium development 

goals had set targets which were not met and the contemporary 

sustainable development goals were set to realize the goals. Water 

is addressed on most of the SDGs goals: life under water, zero 

hunger etc. To achieve the above goals, there must be changes in 

our production and consumption patterns. Majority of pollution to 

the river is from human activities. Contamination is chemical, 

physical or biological and ultimately affects the same people as 

they consume water or products derived from the river. Majority 

of the Nairobi river has been contaminated to the point of pollution 

and the trend is expected to have an increase. The population is 

exceeding the threshold and infrastructure can’t keep up. The 

demand for food and sewerage services are among the most 

polluting factor to the river. There have been efforts to rehabilitate 

the river bot by the county and national government. The private 

sector is also trying to help in the rehabilitation process. 

 

Index Terms- SDGS, COD, ORGANIC POLLUTION, 

PHYTOREMEDIATION, HEAVY METALS 

 

I. INTRODUCTION 

he Nairobi river and all its peripheral streams cut through 

Nairobi county and into the capital city, Nairobi. It is the main 

river in the Nairobi river basin, a complex of several parallel 

streams flowing eastwards. The other main rivers are Ngong river, 

Mathare river and Motoine river. All these rivers join at the eastern 

side of Nairobi and join the larger Athi River. They river 

eventually flows to the Indian Ocean. These rivers are typically 

narrow and highly polluted. Nairobi river, the main stream, bounds 

the northern city center and is partially canalized. The river lies 

between 1°11’59"S and 37°9’26"E. 

 

 

 

T 
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         The river passes through a range of different land-use 

systems. It also has different vegetation as it passes through areas 

with varying climates. At the beginning, there are agro-ecological 

zones which range from humid, through semi-humid to semi-arid 

lands. However, land use patterns are dependent on rainfall 

patterns, topography and economic ability. After the agricultural 

use, the river enters through residential areas[1]. Increase of 

population and construction of houses has increased the volume of 

domestic effluents in the river. This has reduced the quality of 

water. Finally it cuts through an industrial park in the city where 

it is subjected to more effluents from the industries. 

 

II. POLLUTION IN NAIROBI RIVER 

         Studies on the various tributaries of Nairobi River and basin 

conducted in the 1990s showed Evidence of high levels of 

chemical and organic pollution. Ngong, Mathare and Nairobi 

Rivers pass through high human settlement areas. As a result, 

these rivers have been heavily polluted resulting to loss of good 

water qualities and biodiversity. Raw sewage from informal 

settlements and discharge from industries are main polluters of 

Nairobi River. Other key sources are incidences of burst/blocked 

sewers and solid waste discarded into the river and excessive 

levels of heavy metals. These are a threat to humans utilizing the 

water for domestic and agricultural purposes. They lead to 

increased COD leading to anoxic conditions in water and 

sediments. Continued water pollution has led to: Health problems, 

stress on immediate aquatic ecosystems as well as downstream, 

reduction of the economic value and its natural beauty. The 

study’s main objective is to determine the status of Nairobi River 

downstream, and establish a baseline for monitoring water quality 

improvement efforts. 

 

III. SOURCES OF POLLUTION 

 

 Seepage from garbage sites 

 Medical waste 

 Industrials effluents 

 Agro-chemicals 

 Solid waste 

 Raw Sewerage 

 Storm water run-off 

 

Seepage from garbage sites 

         Garbage collection in Nairobi city is not regular and 

efficient. Only half of the waste produced daily makes it to 

designated dumpsites all the waste is taken to Dandora dump site.it 

is an opened dumping site that was previously used as a quarry 

 

 

 
Google map Image showing Dandora dump site 

 

         The close proximity of the river to the dumpsites makes it a 

victim of seepage from the waste. The dumpsite produces large 

volumes of leachate especially during the rainy season. The 

leachate finds its way into the river and increases the concentration 

of metals and organic load in the river. Little or no effort has been 

done to address the problem. This contaminants are of 

environmental and health concerns. 
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Industrial wastes 

         The river passes through an industrial park and an informal 

industry known as Jua kali. The industrial area is notorious for 

releasing untreated effluents into the river. The industries vary in 

operation from metal works to food processing plants. A studied 

was carried out to identify the particular metal pollutants and offer 

a solution for their removal. The experiment was resting the 

phytoremediation as an alternative to conventional removal 

methods. Six sampling sites along the Nairobi river were 

determined: Kawangware, chromo, kikuyu, Gikomba, Njiru and 

fourteen falls. 

  

 

 

 
 

 

 

 

 

         The primary objective was to identify the extent of heavy 

metal pollution and potential of some phytoremediants. Copper 

(cu), cadmium (cd) and zinc were selected to be identified in the 

water, soil and plants[2]. Concentration of copper was fairly the 

same in all sampling sites, zinc was the most abundant followed 

by cadmium. Industrial discharge was identifies as one cause of 

the increased cadmium in the river[3]. 
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The concentration of the metals was observed to have reduced at 

the last point of sampling. They may have settled in the soil or 

absorbed by aquatic vegetation. 

 

Raw sewerage 

         Majority of the people living in Nairobi stay in the slums or 

heavily congested middle-income area. Nairobi city has a 

population of just above 4 million people. 56% live along the river 

basin and majority of the areas are slums. The low incomes are 

characterized by poor sanitation facilities[4]. A survey conducted 

showed informal settlements along a small stretch (5km) of the 

Ngong River 

Riparian has 6,800 inhabitants. This population puts pressure on 

available sanitation services to the point where they end up 

breaking down. 

 

 
 

 

 

 

         The picture above shows a sewerage system burst. All the 

waste eventually find their way into nearby rivers and streams. 

This is an environmental and health hazard[5]. More than 75% of 

the houses in Nairobi are not connected to the sewer system. 

Majority of them use septic tanks which are poorly maintained. 

Nairobi river suffers from deteriorating water quality due to 

rampant population increase. A slow economy and social 

disparities led to the mushrooming of slums, which are typically 

near or on the river basin. Lack of proper hygiene habits and non-

existent sanitation facilities are another typical characteristic of 

Nairobi slums. Downstream communities are left to bear the cost 

of the pollution. Lack of fair government support and little 

environmental awareness has left the city residents with a 

deteriorating Nairobi river. 

 

Solid waste 

         Nairobi county government is only able to transport half of 

the solid waste generated per day in Nairobi. The rest are dumped 

in illegal sites which happen to be very or just on the river banks. 

Majority of this illegal dumps are found within the lower income 

communities. The government has been trying to cover all 

residents but poor planning has always set back the projects[6]. 

The county has very few vehicles specialized to carry solid waste 

to designated points. 

 

 

 

 

Image showing a burst sewage system 
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         During the long rains early this year, there was massive 

flooding in the city. Few efforts had been made to mitigate the 

possible disaster that was looming. Despite warning from the 

government, people who live close to the major River declined 

request to vacate. The rainfall was heavy and quickly sent many 

waste to rivers clogging systems. The resulting flooding was 

responsible for a couple of deaths. People drowned and some 

building collapsed causing many fatalities. The government was 

quick to introduce a ban on single use plastics that are a very 

common component of solid waste. There are plans to ban plastic 

bottles in the near future. 

 

Agro-chemicals 

         The Nairobi River passes through Kiambu County before 

passing through Nairobi city.  Kiambu County is predominantly 

an agricultural area although rampant urbanization is catching up. 

Coffee is the major cash crop and is located along the river valleys. 

Chemical, pesticides and fertilizer, eventually find their way into 

the river[7]. As the gap between the rich and poor increases in the 

city, residents are forced to farm near the river to increase their 

income. Nearly all the banks that don’t cut through estates are 

dominated by agricultural activities. The crops appear to be very 

attractive on site. However, there is concern about the water that 

issued. Besides adding pesticides to the river, they absorb other 

waste e.g. heavy metals and other clinical waste 

 

 
 

 

 

 
Image showing agricultural activities in a section of Nairobi 

river 

Image showing illegal dumping near Nairobi river 
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Waste water characteristics 

         The waste water from Nairobi city is predominantly from 

domestic households. Majority of the effluent is black and grey 

waters that eventually end up in the river. 

 

 
 

 

 

 

         The composition of the wastewater is a function of the uses 

to which the water was submitted. These uses, and the form with 

which they were exercised, vary with climate, social and economic 

situation and population habits.  In the design of a WWTP, there 

is normally no interest in determining the various compounds that 

make up wastewater. This is due, not only to the difficulty in 

undertaking the various laboratory tests, but also to the fact that 

the results themselves cannot be directly utilized as elements in 

design and operation. Many times it is preferable to utilize indirect 

parameters that represent the character or the polluting potential 

of the wastewater in question. These parameters define the quality 

of the sewage, and can be divided into three categories: 

 

 Physical, 

 Chemical 

and  

 Biological 

parameters. 

Physical properties to be assessed include: 

 Temperature 

 Turbidity 

 Color  

 Odors 

Chemical properties of waste water include; 

 Total suspended organic and inorganic substances 

 Suspended and dissolved  

 Settle-able solids 

Biological properties of waste water include; 

 Bacteria  

 Protozoa 

 Archaea 

 Virus 

 Helminthis 

 Algae 

 Fungi 

 

         The world is facing a global crisis on water demand and use. 

Increased population, intensified agriculture and rapid 

industrialization are the main actors extracting water from the 

environment. The increased unregulated discharge of waste waters 

in water bodies is further increasing pressure on the water. Water 

is particularly a matter on global concerns because it will cross 

beyond national boundaries of states. The current threat is 

affecting human health and wellbeing with both immediate and 

long term consequences. Developing countries are worst hit 

because of the poverty levels in their economy. Ecosystem 

services are reduced and may at times affect other animals within 

the ecosystem, not humans alone. The world is taking notice of the 

damage caused on freshwater and marine ecosystems by humans. 

The current sustainable goals are addressing the water crisis in a 

more holistic approach. Respecting life under water, climate 

action and hunger reduction are some of the aspects closely tied to 

water resources. 

         The United Nations projects global population to exceed 

nine billion by 2050. Urban populations are expected to rise twice 

as fast and will have a greater population dwelling in slums. 

Contemporary agricultural methods extract about 70% of the 

available fresh water. Majority of this water finds its way back into 

the environment with additional nutrients and contaminants. The 

©SICKWATERS, UNHABITAT 
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waste water contaminates both freshwater and coastal ecosystems, 

threatening food security, safe drinking and bathing water. This 

eventually provides a major health and environmental 

management challenge[8]. A study by WHO and UNEP estimated 

up to 90% of wastewater flows untreated into coastal zones 

contributing to growing marine dead zones. The estimate of dead 

zones at the time was 245000km². Developing nations are 

hindered to increase development by increasing costs of healthcare 

and lost labor productivity. Close to half the population from 

developing countries have no access to adequate sanitation. WHO 

estimates that nearly 1.8 children die every year due to water 

related diseases. 

         Poor and aged wastewater infrastructure is already 

overwhelmed. Population increase and climate change are 

projected to further increase the intensity of consequences[9]. 

Without proper infrastructure and management, many millions of 

people will continue to die each year and there will be further 

losses in biodiversity and ecosystem resilience. This may 

undermine the current goal to a more sustainable future. Urgent 

global action is required to afford a sustained investment to 

improve wastewater management. 

 

IV. DISCUSSION. 

         Nairobi River has been facing numerous challenges since the 

settling of the British and Indians in Nairobi. The Maasai 

community, who are the previous occupants, referred to the river 

as cool waters[10]. True to their saying, the British preferred 

Nairobi because of the river. Traditional economic system had 

little or no impact on the riverine ecosystem Kenya shifted fast to 

allow for development projects. Housing is the most rampant form 

of development in Nairobi today. The houses increase pressure on 

the current water and sewerage systems and breakdown is only a 

matter of time. The city as initially designed to have a currying 

capacity of 300,000 people but the current population is estimated 

to be 4 million. This population boom only increases pressure on 

the system which is not as quick to catch up with the pressure. 

         The government has tried to use the current infrastructure to 

maximize their usage. International communities have been very 

helpful to provide technical and capital assistance to the river. 

Many studies have been made on and along the river to provide 

data for better decision making. The government has also 

increased pressure on Nairobi residents to reduce pollution on the 

river.  
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Abstract: Phishing is one of the most popular forms of social engineering attack that involves use of emails or text message from 

known associate or friend that has links or attachments, which automatically downloads a spyware unnoticed when clicked. This 

epidemic has been in existence for ages and pose a big threat to IT security, individual and organizations reputation. Thus, this study 

aims at developing an email application embedded with algorithm to categorize incoming emails into high, medium and low threats. 

The development process followed object-oriented analysis and design methodology (OOADM), while the system was developed 

with PHP (Hypertext Preprocessor) and MySQL (Structured Query Language). The validation of the developed application suggests 

that when implemented, it could mitigate phishy emails. 

Keywords: Mitigate; Phishers; Phishing, Social Engineering 

 

i. INTRODUCTION: 

Intruders are always on the lookout for ways to gain access to confidential and valuable resources of people such as computer 

systems, or corporate or personal information on them that can be used maliciously for the attackers' personal gain. Sometimes, it 

happens when there are genuine gaps in the security that they can breach (Mcdermott, 2005). The use of phishing emails increases 

social engineering attacks; programs; virus and malware can be attached to these emails and a simple click on such emails can enable 

tricksters; hackers; virus to gain access to your personal files; the attack could literally spread to other inboxes; if damages do not 

occur, they can cause loss of productivity, valuable network resources will be used up. Hogben, (2007); warned that we need to be 

wary of any email asking you to click a link, especially if it comes out of the blue and particularly from someone that is unknown. 

 

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p98107
http://ijsrp.org/
http://dx.doi.org/10.29322/IJSRP.10.02.2020.p98107


International Journal of Scientific and Research Publications, Volume 10, Issue 2, February 2020              872 

ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.10.02.2020.p98107    www.ijsrp.org 

 

Fig 1: Process of phishing attack (Cloudflare Developer, 2018). 

Fig 1 shows the method phishing attack occurs. The attacker sends an email to targeted victim, the email has a link that directs it to a 

phishing website, the victims uploads its credential on the website and the attacker uses the credentials to access a legitimate website. 

ii. CATEGORIES OF PHISHING 

The Phishing methodology is known as the bait and hook method where the bait is flung with the anticipation that an unwary user will 

grab it and bite onto it just like a fish. (Emm, 2006). 

1. Spear Phishing: Herley and Florencio (2008), explained that, a spear phishing attack involves the attacker impersonating as 

an organization employee, especially as the organization IT consultant; then tailor the message to make the attack less 

conspicuous (using same wording and signature as the consultant normally does), thereby deceiving the recipients into 

thinking it is an authentic message. The message makes the recipients change their password and provides them with a link 

that redirects them to a malicious page where the attacker now captures their credentials (Parson et al., 2013). 

2. Scareware: It involves victims being bombarded with false threats and alarms. It preys on deception. It can be distributed 

through spam emails that send out bogus warning such as “Your computer may be infected with harmful spyware program” 

it offers the tools used to clean the infected system or directs a user to a malicious site where user computer becomes infected 

with virus. (Applegate, 2009). 

3. Vishing: Vishing works like phishing but does not always occur over the internet, but it is carried out using voice 

technology. It can be conducted by voice email, VoIP (voice over IP), or landline or cellular telephone. (Ellie, 2018). 

4. Spoofing: Phishers mimics a trusted person; company, domains and sends out sophisticated direct emails. spoofing types 

such as: IP spoofing, URL spoofing, Email spoofing, DNS spoofing, and MAC spoofing. (Bermlerand et al, 2005). 

 

 MEANS OF IDENTIFYING PHISHING ATTACKS 

According to Calluzzo & Cante, (2004), they note that some people tell their sensitive information even with their knowledge of 

pervasive attack and threats. Cormack (2008), stated some common likely phishing scenario to include 
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1. Emails from a familiar person that claims to be stranded in a foreign country and soliciting for your assistance to transfer money so 

they can travel back home.  

2. Emails claiming to be sent from a reputable news organization about trending news; asking the recipient to click on a link so they 

can access the full story, which leads the user to a website with malicious content.  

3. An Emails from a user bank appearing to warn their recipient that their account has been threatened, hence, urging the individual to 

a website where their username and/or password can be reset.  

4. Emails that threaten to harm recipients unless money is been sent (Blackmail)  

5. Emails claiming to be confirmation concerning a complaint made by the recipient; and the recipient will be inclined to check on the 

link sent with the email to find out the supposed complain. 

 

Fig 2: Sample of tricks deployed in the phishing scam (Chitrey, 2012). 

Fig 2 shows the most sophisticated phishing campaign where scammers use a close replica of a legitimate website that tricked them 

into entering a username, password or other confidential information. By all appearances, this email that came from ‘a billing 

company’ you have an account with, and they are trying to provide information about the balance of your account. But note: 

5. The misspelling of the words and discrepancies from the email address, to show the email is fraudulent and can be identified 

as a phishing scam. 

6. The URL might be legitimate; the hyperlink would be directed to the phisher’s webpage. 

7. The mail has a generic salutation instead of being addressed by its customers' name like “Ms Joy” or “Mr Luke”. 
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iii. DESIGN AND IMPLEMENTATION 

This session simply refers to the filter features the model may look at, for it to either mark an email spam or non-spam: 

a. Lower-casing: The entire email is converted into lower case, so that capitalization is ignored (e.g., IndIcaTE is treated the same as 

Indicate).  

b. Stripping HTML: All HTML tags are removed from the emails. Many emails often come with HTML formatting; we remove all 

the HTML tags, so that only the content remains.  

c. Normalizing URLs: All URLs are replaced with the text “httpaddr”.  

d. Normalizing Email Addresses: All email addresses are replaced with the text “emailaddr”.  

e. Normalizing Numbers: All numbers are replaced with the text “number”.  

f. Normalizing Dollars: All dollar signs ($) are replaced with the text “dollar”.  

g. Word Stemming: Words are reduced to their stemmed form. For example, “discount”, “discounts”, “discounted” and 

“discounting” are all replaced with “discount”. Sometimes, the Stemmer strip off additional characters from the end, so “include”, 

“includes”, “included”, and “including” are all replaced with “includ”.  

h. Removal of non-words: Non-words and punctuation have been removed. 

 

i. All white spaces (tabs, newlines, spaces) have all been trimmed to a single space character. 

  

 

 

 

 

 

 

 

 

 

 

 

 

Fig 3: High Level model of new System 

High level model of the system as shown in fig 3 shows the interaction of the apps intelligence to achieve the desired result of the 

users. After the query the mail will be categorized accordingly (Low, Medium or high risk) but if after the query and the mail is not 

phishy, the mail will be sent to the inbox. The process is made possible using machine learning process. 

 

 PROCESS OF MITIGATING PHISHING EMAIL 

ADOPT QUERY DECIPHER 

SEND TO 

CATEGORY 

MAIL INPUT 

SEND TO INBOX 

MACHINE LEARNING ACTIVATED 
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The researcher proposes categorization process of emails whereby email service providers (Gmail, yahoo mail, outlook etc.) should 

implement the categorizing suspicious emails into their risk factors. The mail system should filter through keywords and email 

addresses flagged as spam by people. The system should categorize them into: High risk mail, Medium risk mail and low risk mail. 

 

Fig 4: Overall email dashboard 

Fig 4 shows the sample of the working app. The user mails are shown, and the app will work on the mails to decipher the phishing 

emails. The phishing emails are filtered and categorized according to the level of threat while the user will decide the action to take on 

them. 

 

1. High Threat Email 

High threat email that has 90% chance of causing virus infection, harm and possibly death to the victim. When a high threat mail is 

identified it is advisable for the user to delete the mail completely or report to law officials. 
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Fig 5: High Risk Interface 

Fig 5 shows the layout of the mail categorized as a high-risk mail. The user will determine the next course of action to be done on the 

mails found in this section. 

 

2. Medium Threat Email 

The medium threat email poses a minor risk unlike the high threats. The email is focused on monetary values and ways to gather free 

advert, plays on people greed and ignorance. 
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Fig 6: Medium Risk Interface 

Fig 6 shows the layout of the mail categorized as a medium-risk mail. The user will determine the next course of action to be done on 

the mails found in this section. 

 

3. Low Threat Email 

The low threat email will have little or no consequences to the target; the target should analyze the originator of the mail.  

 

Fig 7: Low Risk Mail 

Fig 7 shows the layout of the mail categorized as a low-risk mail. The user will determine the next course of action to be done on the 

mails found in this section. 

 

 CATEGORIZATION MODULE 

This module is a programming code developed with PhP which demonstrates how the risk emails are filtered; identified and fetched 

from email. 

<?php  

include "includes/config.php"; 

$query_catch= "SELECT * FROM `catch_words`"; 

$result_catch = $conn->query($query_catch); 

$count = 0; 

while($rs = $result_catch->fetch_array()){ 

 

 $str = $message; 

 $sub = $subject; 

 $word_count = str_word_count($str); 

  

 if (strpos($str, $rs['words']) !== false) { 

  $count++; 

  if ($rs['type'] == 3){ 
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   $high = 3; 

  } 

 }else if (strpos($sub, $rs['words']) !== false){ 

  $count++; 

  if ($rs['type'] == 3){ 

   $high = 3; 

  } 

   

 } 

 else{ 

   

 } 

} 

 

//To determine the rank in which the mail resides, this calculation is done 

$percent = ($count/$word_count) * 100; 

if (isset($high)) { 

 //echo "Highest"; 

 $risk = 3; 

} 

else if ($percent == 0) { 

 //No risk; 

 //echo $percent; 

 $risk = 0; 

} 

else if ($percent <= 30) { 

 //lowest risk; 

 $risk = 1; 

} 

else if ($percent >= 50) { 

 //High risk 

 $risk = 3; 

} 

else{ 

 //Medium risk 

 $risk = 2; 

} 

 

?> 

 

iv. CONCLUSION 

The process will not eliminate social engineering and phishing attack but will reduce it. The email service provider should make the 

categorization process to be user friendly; understandable economical; accurate, efficient and possess optimal function capabilities. 

The research on phishing emails keeps evolving, but this research shows the practical relevance to reducing phishing emails in 

corporations and the mail filter system according to risk category. 
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Abstract- The paper examines newspaper headlines captions of 

Boko Haram attack on the Nigerian Army Base in Metele, North 

East Nigeria of 18th November, 2018. Thirty newspaper 

headlines from  twelve daily Nigerian newspapers published 

between November 21st and December 15th were selected. The 

headlines were subjected to three levels of linguistics analyses: 

lexical, syntactic and semantic. Findings from the study reveal 

that journalistic writings are either presented to portray objective 

views, or to whip up psychological sentiments in  the choice of 

words and expressions. It was further revealed that journalistic 

style of headlines writing may or may not conform with 

linguistic rules and conventions of the language used. The paper, 

therefore, suggests that journalists should consider linguistic 

inadequacies of their readers by presenting  headlines and other 

captions in simple language; they should also place less emphasis 

on propaganda, sentiments and emotions in the writing of 

newspaper headlines.      

 

Index Terms- Linguistics, Boko Haram, Metele, Army, Attack 

 

I. INTRODUCTION 

he Nigerian nation has been prosecuting the Boko Haram 

war for over one decade. The war has become the major 

military operations on Nigerian soil since the Nigerian Civil War 

ended in 1970. The crisis has led to the death of thousands of 

people, the destruction of properties, the dislocation of political 

and military structures and the displacement of Nigerians from 

their homes to internally displaced settlements. 

 Since the beginning of the crisis, the press has become 

an important stakeholder in the conflicts. It has become a 

trustworthy source of information about the war. Beyond 

information dissemination and transmission, function of the 

media,  (local and foreign)  has provided to a large extent, solid 

background information details of the crisis and warfare in 

general in the form of news, features, analyses, editorials, 

photographic information and other explanations related to the 

conflicts. 

 The media especially the newspaper is an important 

institution in every society. Whichever roles or functions it plays 

at a particular time matters a great deal. A particular news or 

feature story, editorial comments, personal commentary that is 

published in a newspaper could play multiplicity of roles. It 

could serve as a platform to access information on the item of the 

news published; it could serve as a minor or a reflection of the 

social reality of the item published; it could have elements or 

ingredient of discernment that accelerates understanding of the 

news published. All of these could be combined in one way or 

the other to affect the level of understanding, knowledge, 

attitudes and actions of the reading public in determining the 

course, shape or effect of an event, action or situation. 

 In normal or peace times when human activities can be 

observed in their regularized or guided routines, the power and 

the importance of the press remains intact and unhindered. In 

abnormal or crisis situations when these peaceful routines are 

disorganized or disrupted, which sometimes make people's 

tempers to be frayed, leading to a highly charged social 

atmosphere, the role of the mass media can easily be very 

decisive in helping to escalate the crisis or to assuage the 

tempers, and bring the crisis under control (Schramm, 1977). 

 The press as a watchdog of the society has the ability 

and capability to determine and scrutinize what to report, when 

and how to report it, as well as where it will be published 

(Ibrahim and Yakubu, 2013). Looking at  the power of the press, 

Dennis and Merril (1994:4) state that "the media are quite 

powerful”. In this sense, it could be inferred that the press tell us 

what to think and how to think. The meaning here is that the 

press can manipulate people's perception about an issue. 

 Thus, news (including features, editorials, commentaries 

etc) is important and basic to studying how press reported the 

attack on Nigerian Army by Boko Haram insurgents in Metele on 

November 18, 2018. This is a reflection of the assertion of 

Hallahan 1999:207) which states that "in news media, news 

frames serve as journalistic tools through which  journalists 

recount a story in a limited amount of space and place an event 

within its broader context". 

 There have been several attacks and counter attacks 

between the Nigerian Army and the Boko Haram insurgents in 

which several deaths were recorded on both sides. A terrible one 

was the attack carried out on the Nigerian Army base in Metele 

on the 18th of November, 2018 by Boko Haram insurgents. In 

the attack, dozens of Nigerian soldiers  were killed while arms 

and equipment belonging to Nigerian Army were carted away. 

The attack was widely reported by local and international media, 

T 
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with attendant furious public debates and comments across 

Nigeria. Most of the debates obviously were drawn mainly on 

media reports of the attack. 

 This paper basically concerns itself with the language 

and style of newspaper headlines on the theme of war or 

insurgency. It is a focus on the presentations (newspaper 

headlines) of the attack by the Boko-Haram insurgents on the 

Nigerian Army station in Metele, Bornu State in North Eastern 

Nigeria that occurred on 18th November, 2018. Journalists have 

their own way or style of using language that can promote 

national development. Conversely, they may also use language in 

a way that can throw a nation into crisis. Like any other field, 

journalism has certain linguistic features that make its language 

distinct and unique. This paper examines the linguistics features 

that make journalistic style unique thereby portraying journalists 

(media men) as important stakeholders in national development. 

 

II. LANGUAGE OF NEWSPAPER HEADLINES 

 The language of the media especially the print media is 

unique in a number of ways. The peculiarity of the language has 

been tagged by media researchers and experts as style of 

journalistic writing. One way in which the journalistic writing 

manifests is in newspaper headlines. It is certain that every 

newspaper carries headlines for its story, feature or article. 

According to BBC (2003:2), the headlines of a story is “the short 

summary, which appears above stories or articles in a 

newspaper". In most cases, the headlines are not written in the 

form of full sentences. It is common to discover that the 

headlines of news stories or articles are written with either 

nominal or verbal ellipses (Agu 2010:168). The implication of 

this arrangement is that some words are deliberately omitted by 

the journalists with the aim of making the headlines less verbose 

and more attractive to the eye. Headlines play important roles in 

orienting the readers' attention and interpretation of the facts 

contained in the story or article. The language is elliptical and 

compressed. This made it difficult for many readers to 

understand them because they are often incomplete sentences.  

 Generally, the headlines of newspapers have basically 

been given two functions. The first is to summarize the article 

(story) in which it belongs or attached (Van Dijk 1988). 

According to ( Bell 1991, Nir 1993), this function is performed 

either by being an abstract of the full article or by highlighting 

the main points of the article or story. In connection with this 

function, Dor (2003) notes that  headlines  are designed to 

optimize the relevance of their stories for their readers. 

 The second function of the headlines is to attract the 

attention of the readers and to provoke them to read the article 

(Bell 1991, Nir 1993). Research findings have revealed that 

readers realistically prefer headlines that are creative even if it 

makes the headline longer, more confusing or less informative 

(Ifantidou 2009). He further states that readers seem to value 

headlines for what they are, i.e under- informative, creative etc. 

 Newspaper headlines have their own linguistic features. 

There are lexical, structural and stylistic characteristics of the 

discourse of newspaper headlines. Being thoroughly compressed, 

condensed and foregrounded  in half-understood forms, 

newspaper headlines are generated and maintained as a source of 

information about the society in which the papers are being 

circulated. They create new frontiers of meanings with complex 

ambiguities. Very often, the fractured language and idiosyncratic 

vocabulary of English newspapers headlines challenge the 

understanding of what they represent. This is what Fairclough 

(1995:21) calls grammatical oddity. In dealing with newspaper 

headlines, readers are to be involved in seeking out and 

translating meaning. 

 

III. MEDIA COVERAGE OF TERRORISM                                       

 The way in the press cover and present news determines 

its interpretation by the audience. Media consumers base and 

build their opinions on how news story is framed. This means the 

press play very significant role in the formulation and 

development of opinions by the people. Graber (2006) points out 

that the media extends its role by not only surveying and 

bringing the daily events to the public’s glare, but also interpretes 

the events and putting them into context. The press equally tell 

the people the issues and activities that deserve attention. This 

directive is indicated through cues and banners headlines, front 

page placements in newspapers etc. The news stories placed in 

the front section of newspapers are regarded as more salient and 

accessible to readers than those in other sections.(Ibrahim and 

Yakubu, 2013). Chyi and Mccombs ( 2004) further say that the 

salience of an object (the importance of an object increase the 

amount of news coverage about the topic.    

 Sometimes, the media base their reports on 

sensationalism such as terrorism, insurgency, war, armed robbery 

and other kinds of crises (Onwuzuruigbo, et al. 2017). The 

reason for this is based on the fact that crises reportage attracts 

high volume of readership viewership/listeningship, which in 

turn attracts more advertisement patronage. This might be 

responsible for the zeal that usually accompanies media response 

to terrorist attacks all over the world. In this connection, 

according to the opinion of Naco (2006), the quest for audience 

size, circulation and advertising revenue through terrorism 

reportage, the media may get rewarded. It is this media behaviour 

that re-echoes the popular aphorism in journalism parlance that 

says "if it bleeds, it leads, but if it does not bleed, it certainly 

should not lead and indeed, may not fit for print at all (Mueller, 

2007.) 

 According to Gerrits (1992) the terrorists' use of the 

media is inclined to psychological warfare by demoralizing the 

enemies, gaining sympathy and creating  fear and chaos. In the 

same way, Bandura (1998)  says that the media are used in this 

respect for moral justification, arousal of sympathy and 

intimidation of the public. The inference from the argument here 

is that the sole goal of terrorists’ use of the media is to create and 

spread fear among  the people.  

 In furtherance of the assertions  above, Hoffman 

(2006:174) cited in (Onwuzuruigbo et al 2017) posit that “only 

by spreading terror and outrage to a much larger audience can the 

terrorists gain maximum potential leverage  that, they need to 

effect fundamental political change". Incidentally however, the 

relationship between Boko Haram sect and the Nigerian press is 

strained and has remained in the opposite. For instance  on April 

26, 2012, the Boko Haram sect bombed the offices  of ThisDay, 

The Moment and Daily Sun newspapers. The sect had earlier on 

September 28, 2011 killed Isha Zakari (NTA reporter) and 
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Bernard Akogwu (Channels Television photographer). The sect 

cited lack of objectivity and blasphemy as reasons for the attacks 

(Ekwueme and Obayi, 2012). In justifying the attacks, the sect 

spokesman, Abu Qaqa (cited in Izuogu, 2012) says that: 

 

...this is a war between us and the government of Nigeria; 

unfortunately the media have not been objective and fair in the 

report of the ongoing war... it is not only ThisDay that has 

engaged in the negative media campaign, but the sins of ThisDay 

are more. They once insulted the Prophet Mohammed in 2011 

and w e have not forgotten... we have just started this new 

campaign against the media  and we will not stop here, we will 

hit the media hard since they have refused to listen to our pleas 

for them to be fair in their reportage. 

 

 The Boko Haram insurgency has got a fair deal of 

media attention since they started their war in Nigeria. No doubt, 

the perception and understanding that the Nigerian public has 

about the sect is as a result of media reportage of their activities. 

In a study, Okoro and Odoemekam (2013) examine the pattern of 

frames adopted by Nigerian newspapers in the coverage of Boko 

Haram insurgency in Nigeria. The study use The Guardian, Daily 

Sun, Vanguard and Thisday newspapers as the sources of the 

data.  Findings from the study reveal that there are contrasting 

patterns in the frames adopted by Nigerian newspapers. The 

study specifically reveals that The Guardian, Vanguard and 

Thisday newspapers emphasize the responsibility frame 24% as 

against 17.1%  by the Daily Sun newspaper. 

 In another study Okugo, et al (2012) carried out an 

investigation into documents, diaries, journals, historical 

artifacts, newspapers/magazines, as well as media broadcast 

reports on Boko Haram terrorists' activities. In its findings, the 

study reports that the mainstream media, by their very 

constitution, proprietorship, mode of operation and sustenance in 

the Nigerian battered economy, do not have the luxury of time 

for analytical reports or patience for investigative reporting. 

 While trying to find out how the mass media could be 

optimally used to reduce the menace of Boko Haram insurgency, 

and also preserve fundamental human rights of the people, 

Ekwueme and Obayi (2012) are of the opinion that despite 

constant attacks by Boko Haram, the Nigerian press can still help 

in building positive and courageous attitude in the people, in 

response to the sect attacks. The researchers further opine that 

this could be achieved through the way the media frame their 

reports on Boko Haram's attacks in the choice of words, pictures 

and the language of the reports. In concluding the study the 

researchers  label Boko Haram sect as a faceless, conscienceless 

and  bloody bunch of mass-murdering terrorist, and they should 

be framed as such (Onwuzuruigbo et al. 2017). 

 

IV. STATEMENT OF THE PROBLEM                                                                                                                                                                                                                                                                                                                

 Since the beginning of Boko Haram insurgency more 

than a decade ago, there have been several attacks by the 

insurgencts. Among such attacks  were the attack on the United 

Nations building in Abuja, the attempt on the life of a former 

Inspector General of Police, the killing of students of 

Government Technical College in Yola, the kidnapping of 

Chibok girls, various attacks on mosques and churches, and the 

recent attacks on the Army Base in Metele, Bornu State of 

Nigeria. Today, the Nigerian people have reason to complain 

bitterly about the seeming hopelessness of the war against the 

insurgents, and the poor media coverage as well as  exposure of 

critical issues that can fast-tract  the end of the crisis. For the war  

to end in no distant future, there is a need for interaction and 

understanding among the Armed Forces, the Nigerian people and 

the media. The people have the right to know the progress of the 

war while the media are expected to be, not only the watch-dog 

but also to make accurate reportage of the war without 

undermining national security and the safety of the Nigerian 

soldiers. 

 The problem of this study is based on the premise that 

journalists often manipulate or play on words while  reporting 

national or sensitive issues .They do this with the use of clichés, 

jargons, figurative expressions as well complex syntactic 

sentence structures. The reading public believe that the 

manipulative powers of the press is their style of writing. This 

study, therefore, considers it important to look (examine) at how 

the newspapers (reported) in their headlines the Metele attack on 

the Army Base by Boko Haram insurgents on 18th November 

2018. 

 

V. OBJECTIVES OF THE STUDY                                                                                  

 Journalism is a profession practiced by people who are 

relatively trained in the art of information dissemination in which 

reporters chose words that would convey specific meanings to 

their intended or target audience within a particular thematic 

framework (Agu 2010:166). The aim of this study is to examine 

how the Nigerian newspapers cover the attack on the Nigerian 

Army Base. The study is guided by the following objectives: 

1) To examine the lexical items employ by the newspapers' 

headlines and their semantic analysis in the reportage of 

the Boko-Haram attack on the Nigerian Army Base in 

Metele. 

2) To look at the syntactic structure of the newspaper 

headlines and its linguistic components. 

3) To identify and interpret the effects of the headlines on 

the  readers. 

 

VI. METHODOLOGY 

 This is a corpus-based linguistic study because stories 

were collected from headlines of some newspapers as a basic 

descriptive analysis of the language of newspapers headlines 

used for the study. To this end the study design used for this 

research work is content analysis. According to Berelson (1952) 

content analysis is a research method for the objective and 

systematic description of manifest content of communication. 

Similarly, Kerlinger (2000) defines content analysis as a method 

of studying and analyzing communication in a systematic , 

objective and quantitative manner for the purpose of measuring 

variables. Wimmer and Dominick (2014) are of the opinion that 

content analysis can systematically and practically reveal the 

manifest content of materials, which in this study are newspaper 

headlines. 
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 Thirty headlines are selected from twelve daily 

newspapers in Nigeria for the study. The newspapers are The 

Nation, The Punch, The Guardian, Vanguard, Sahara Reporters, 

Premium Times, Daily Trust, Blue Print, Daily Post, Nigerian 

Tribune, Daily Monitor and Daily Independent. The criteria for 

the selection was the appearance of an headline related to the 

attack of Boko Haram  on the Army base in Metele on each of 

the newspapers. The selections of the headlines are limited to the 

front pages of the newspapers because of the prominence 

attached to the front page, their attractiveness and the interest of 

the readers in the front page stories of newspapers. The data for 

the study was collected between November 21 and December 15, 

2018. The reason for the period selected in the opinion of the 

researcher was that the interest and the prominence given to the 

attack would begin to wane three weeks after the attack. 

VII. DISCUSSION AND FINDINGS   

Lexical Features (items) 

 The media men especially those who work in the print 

media (journalists) are special breed  of writers. They use or play  

on words in a way that a novelist or essay writer will not. In 

other words they have special methods of using words in 

captioning  headlines  in order to attract the attention of the 

readers, or to exhibit the editorial inclination (policy) of the 

newspaper(s) they represent. The choice of  words  by journalist 

is often sensitive or weighty that Agu (2010:173) opines that 

"journalist build the nation or even contribute in destroying what 

has been built over the years through the use of words. This 

study shall examine how the choice of words, phrases or 

expressions (diction) in the headlines selected for this study has 

contributed to the understanding of the headlines, and the 

portrayal (positive/negative) of the Nigerian Army and the Boko 

Haram sect in the ongoing crisis in North Eastern Nigeria. 

 The first lexical item identified in the study is attack 

which  literally means to set upon with violet force which implies 

aggressively taking the initiative in a struggle (The Merriam-

Webster Dictionary of Synonyms and Antonyms 1992). The item 

is the most recurring, appearing almost in all the headlines used 

for the study. It appears either as a base phrase on which the rest 

of the sentence stands, or as a verb portraying the two parties (the 

Nigerian Army and the Boko Haram Sect) positively or 

negatively. 

 

1) Metele Attack: Soldiers' death toll rises…  

 (Premium Times, November 24, 2018) 

2) Buhari Summons Service Chiefs over Metele Attack  

 (The Nation November 23, 2018) 

3) Boko Haram attacks three military bases in NE Nigeria 

  (Daily Monitor, November 20, 2018)     

  

 The word paints the Nigeria Army as being weak and 

unprepared. The word serves as a foundation to other words or 

expressions in all the headlines for the study. 

 The next prominent lexical item in the study is kill. This 

is a consequence of the attack that Boko Haram carried out on 

the Nigerian Army in Metele. The word clearly shows the extent 

of damage resulting from the attack thus portraying the Boko 

Haram sect as dangerous and merciless, and the Nigerian Army 

as a prey as reflected in the following headlines: 

4)  Boko Haram kills 79 soldiers in Metele  

 (Premium Times, November 22, 2018) 

5)  Nigerian Islamists kill scores of soldiers in military base 

attack 

 (The Guardian, November 23, 2018) 

 

  Related to "kill" is bury; it means that 

somebody that is killed has  to be buried. 

6)   Tears flow as Army buries 19 soldiers 

  (Sahara Reporters, December 15, 2018) 

7)   Army buries 19 soldiers killed in Metele attack 

  (The Punch, December 15, 2018) 

 

  There are other expressions that are significant 

in the study. One of   them is Tears flow as used 

in the following headlines: 

  

8)   Tears flow as Army buries 19 soldiers  

  (Sahara Reporters, December 15, 2018) 

 

 As used in the headlines, Tears  flow is an imprint 

intended to have emotiona effect. Other expressions with similar 

intention are death toll rises, causality rises and suffers heavy 

blow as expressed in the following headlines:    

9)   Metele Boko Haram Attack: Soldiers' death 

toll rises to 118. 

  (Premium Times, November 24, 2018) 

10)   Military Base in Bornu Suffers heavy blow as 

insurgents kill    dozens of soldiers  

  (Daily Trust, November 21, 2018) 

 

 The writers of the headlines deliberately want to attract 

sympathy for the families of the victims of the attack. 

 In other group of lexical expressions, the headline 

writers want to guage  reactions to the attack and the resultant 

damage as follows: 

11)   Buhari expressed shock over Boko Haram 

Attack at Metele 

  (Premium Times, November 23, 2018) 

12)   Buhari summons service chiefs over Metele 

Attack 

  (The Nation, November 24, 2018)    

13)   House to investigate Attack on the Army Base 

in Metele 

  (The Nation, November 23, 2018) 

14)   Metele Attack: Probe military Budget now, 

groups tell Buhari 

  (The Punch, November 26, 2018)     

15)   Afenifere asks Buhari to sack service chiefs 

over Boko Haram    Attack 

  (The Guardian, November 27, 2018) 

 

 The extracts (11-15) are reactions to the attack on the 

Army Base in Metele by the Boko Haram sect. The expression of 

shock (11) is an expression of disappointment by Buhari, the 

President of Nigeria. The disappointment leads to the President's 

action in (12) where he summons the service chiefs for 

explanations on the ugly development. Similarly, in order to 

show displeasure of the unexpected attack, the parliament 
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(House) promised to investigate (13) the attack, while civil 

society organizations called for a probe  (14). The expressing 

words in the four headlines- shock, summon, investigate and 

probe cast negative view on the Nigerian Army. In a more 

draconian tone, a socio-cultural group in Nigeria, Afenifere 

wants the President to sack (15) the Cervice chiefs thus 

portraying them as incompetent to continue leading the Armed 

Forces of Nigeria. 

 Other lexical words of note used in the headlines 

include re-ignited, pounds, sends SOS as manifested in the 

following headlines. 

16)   Metele Attack re-ignited war on Boko Haram  

  (Daily Trust, December 1, 2018) 

17)   Boko Haram: NAF pounds sect in Metele  

  (Daily Post, November 25, 2018) 

18)   Metele Attack: surviving soldiers sends SOS 

to Buhari 

  (Vanguard, November 21, 2018) 

  

 "Re-ignited as used in extract (16) is a suble way of 

saying that the war was already at a low ebb before the attack 

suggesting that the attack is a renewal of the war. The word 

"ponds' in extract (17) is saying that the Nigerian Airforce 

(NAF), a section of the armed forces of Nigeria has been in 

slumber; the attack is the tonic that wakes them up meaning that 

they are using fire-brigade approach to fight the war. The 

headline in extract (18) re-echoes the incompetence of the 

service chiefs, and the lack of confidence that the officers of the 

Nigerian Army have in them, thereby making the wounded 

soldiers to send SOS  (save our souls) message to the 

commander-in-chief of the Armed Forces of Nigeria. 

 

Syntactic Features 

 Oxford Advanced Learner's Dictionary (2012) defines 

syntax as "the way that words and phrases are put together to 

form sentences in a language". Newspaper headlines are written 

in phrases, clauses or fragmented syntactic structures, often at 

variance with the grammatical rules of the language in which 

they are written. It is not common to see a  headline written in a 

complete sentence. The headlines in the newspapers used for this 

study are typically written in elliptical expressions in which the 

operational words like the verb, nouns or the subject are ellipted; 

the use of to-infinitive as an operational word as well as the 

foregrounding of punctuations marks i.e. coma, colon and semi- 

colon in place of real words. The following examples illustrate 

these features and others that are not mentioned. The first 

syntactic feature common to most of the headlines is the 

presentation of Metele Attack /Boko Haram which serve as  the 

base phrase and followed by other expressions separated by a 

colon as in the following headlines: 

19)   Metele Attack: Soldiers death toll rises to 118, 

over 150 missing 

  (Premium Times, November 24, 2018) 

20)   Boko Haram: NAF pounds sect in Metele   

  (Daily Post, November 25, 2018) 

21)   Metele Attack: Boko Haram fight 'a must win 

war', says Buhari 

  (The Punch, November 28, 2018) 

22)   Metele Attack: Boko Haram uses dromes, 

foreign fighters 

  

 In each of the headlines above, the base phrase, "Metele 

Attack/Boko Haram stands ambiguous because the operational 

word (the verb) is missing, then comes the colon (:) the 

expressions that follows the colon in each headline fills the gap. 

The verb in each of the headlines provides a clearer picture 

(meaning) to the initial ambiguity. Thus, rise, pounds, fight and 

use become the operational words that provide semantic 

interpretation in the respective headlines. Despite the structural 

similarities in the headlines, they do not have the same semantic 

interpretation. In extract 19, the effect of the attack results in the 

rise in death toll, in extract 20, the aerial assault of the Nigerian 

Air force (NAF) is a reaction to the attack by the Boko Haram 

sect. For extract 21, the severity of the attacks is a survival 

strategy by the sect in order to win the war. The semantic 

explanation of extract 22 is that the attack is made possible as a 

result of the usage of dromes by the sect as well as the assistance 

of foreigners. Surely, the syntactic structure puts an impediment 

to the semantic interpretation of each of the headlines if the 

reader does not take a careful look at the language. Also the 

insertion of colon (:) after the phrase “Metele Attack/Boko 

Haram” shows that the caption in each case is the continuation of 

a story or situation. The writers of the headlines presumably are 

of the opinion that the readers must have been following the 

development (the attack) from the earlier editions of the papers 

or from other sources. This style of writing, according to Agu 

(2010) is referred to as "the vocative case in the classical 

grammar model". The headlines can be re-captioned: soldiers 

death toll rises to 118 due to Metele Attack; NAF pounds the 

sect in Metele after the attack; Metele Attack is a "must win 

war" by Boko Haram, and Boko Haram uses dromes and 

foreign fighters in Metele Attack. 

 Another syntactic features noticed in the headlines are 

the use of to infinitive and over. Of course, those features are 

common in newspaper headlines. Let us examine the following 

headlines. 

23)   Afenifere asks Buhari to sack service chiefs... 

  (The Guardian, November 27, 2018) 

24)   House to investigate attack on the army base 

in Metele 

  (The Nation, November 24, 2018)    

25)   Buhari summons  service chiefs over Metele 

Attack. 

  (The Nation, November 24, 2018)  

   

26)   Metele Attack: Nigerian Army issues warning 

over false report on   attacks 

  (Daily Post, November 30, 2018) 

 

 To infinitive has a suble meaning/ interpretation of 

intention to do something which can be represented in ordinary 

language with must, should or will/shall. For instance extract 24 

can be interpreted to mean that "House will" or must investigate 

the attack. Similarly, over means "for the reason", “because of 

something” or "as a result of something”. For example  extract 

25 could mean that Buhari summons the Service Chiefs because 
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of or as a result of Metele Attack. Same interpretation could be 

given to extract 26. 

 Few of the headlines are written in simple, complete and 

grammatical sentences. Most writers of newspaper headlines 

have formed the habit of writing headlines in complete sentences. 

Even in some of the captions, we notice some kind of deviation 

from the norm as the captions below show. 

27)   Don't be deterred by Metele attack, women 

group tells soldiers 

  (Sahara Reporters, November 30, 2018)                                                                           

28)   How Metele attack re-ignited war on Boko 

Haram 

  (Daily Trust, December 1, 2018) 

29)   Boko Haram kills 70 soldiers in Metele 

  (Premium Times, November 22, 2018) 

30)   Tears flow as army buries 19 soldiers 

  (Sahara Reporters, December 15, 2018) 

31)   Boko Haram attacks leave commander, 53 

soldiers dead 

  (Daily Independent, November 21, 2018) 

 

 Some of the captions above can still be re-written to 

abide by     grammatical or writing norms. For instance, extract 

27 can be re-captioned thus "women group asks soldiers not to be 

deterred". Extract 28 can simply be re-written: "Metele Attack 

re-ignites war on Boko Haram". 

 One can notice what can be termed as journalistic style 

of the syntactic structure of the headlines in the form of noun 

strings and the use of the prepositional phrase. Noun strings and 

the use of three, four or more nouns together as in the following 

headlines: "Nigerian Islamists kill scores of soldiers in military 

base attack. The insertion of the noun strings here is a structural 

style of compressing "an attack on the military base. A similar 

feature is the use of the prepositional phrase. A prepositional 

phrase is the combination of a preposition and a noun or noun 

phrase. Notable examples in the headlines are: on the army base, 

over Metele attack, for Buhari, etc. Let us examine the following 

headline examples: 

32)   House to Investigate Attack on the Army Base  

  (The Nation, November 24, 2018) 

33)   Buhari Summons Service Chiefs over Metele 

Attack  
  (The Nation, November 24, 2018) 

34)   Boko-Haram: women stage solidarity rally for 

Buhari 
  (Tribune, November 30, 2018) 

 

 The use of prepositional phrases is to assuage the 

intuitive anxieties of the readers by providing circumstantial 

meaning to the headlines. For instance in the extract 32 the 

question that can be asked is "which attack is the House 

investigating?" The answer to the question is the prepositional 

phrase in the headline. The question for extract 33 is "why is 

Buhari summoning the Service Chiefs?"  In extract 34 we can 

ask the question "why/what is the rally about?" 

 

Effects of the headlines on the Readers 

 One of the basic assumptions of magic bullet 

communication theory is the suggestion that the media injects its 

messages straight into the audience and the audience is 

immediately affected by the messages (Arthur, 1995). Constant 

dissemination of message gives the mass media the ability to 

influence the importance placed on the topics of the messages 

being disseminated. This is the agenda setting theory of mass 

communication as pioneered by Max McCombs and Donald 

show in a study on the 1968 American Presidential election 

(McCombs and Shaw, 1972). The perception of the readers to the 

various headlines in this study has varying degree of effects on 

them. These effects are determined by the interpretations of the 

headlines and the understanding of the Boko Haram crisis on 

which the headlines are based. The effects are variously 

categorized as negligence, incompetence, emotions/pity, loss of 

confidence, politicisation, lack of accountability, etc. 

 The interpretation of the headline captions for the study                                                                                                                                                                                                     

is based on negligence, incompetence and lack of commitment 

on the part of the Nigerian Army. On the part of the Boko Haram 

sect the interpretations of the headlines are determination and 

boldness. For negligence we have headlines such as: 

35)   Nigeria Islamists kill Scores of Soldiers 

36)   Boko Haram Attacks Leave 53 Soldiers dead 

37)   Metele Boko Haram Attack: Soldiers' Death 

Toll Rises to 118, over 150 missing. 

 

  On incompetence, the following headlines 

caption it thus: 

38)   House to Investigate Attack on the Army Base 

in Metele  

  

 Extracts 35 to 38 thoroughly portray the Nigerian Army 

and its leadership as highly incompetent and grossly negligent. It 

is unimaginable for the Nigerian Army to come under such 

attacks, with high causality figure in the process. A deeper probe 

could portray the member of the armed forces as lacking 

commitment. 

 The analysis of the headlines captions show the Boko 

Haram sect displaying spirit of determination and skill of 

boldness as could be inferred from the headlines below: 

39)   Boko Haram Attacks three Military Bases in 

NE Nigeria    

40)   Metele Attack: Boko Haram opened Fire on 

Rescue Team 

41)   Military Base in Bornu Suffers Heavy Blow as 

Insurgents kill     Dozen of soldiers 

  (Daily Trust November 21, 2018) 

 

 Inference from extracts 39 to 41 pointedly portrays the 

insurgents as bold, ruthless and determined. For example how 

can trained army explain the intensity  of the attacks on them by 

untrained insurgents. The determination of the sects literally put 

the Nigerian Army on the defence by taking panicky actions, 

making denials and issuing threats all in efforts to play down the 

intensity of the attacks as illustrated in the following headlines: 

42)   NAF Pounds Sect in Metele  

  (Daily Post, November 26, 2018) 

43)    Metele Attack Nigerian Army Issues Warning 

over False Report on    Attacks 

  (Daily Post, November 30, 2018)) 
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44)   Metele: Boko Haram uses Dromes, Foreign 

Fighters-Buhari 

  (Daily Post, November 29, 2018)   

  

 The action of the Nigerian Air Force (NAF) in extract 

42 is an after thought and a belated action. In extract 43 the army 

is trying to save face, and in extract 44, the Chief of Army Staff 

gives excuses for the attack. 

 As reflected in the Agenda setting theory of mass 

communication, the headlines reveal the reactions of the readers. 

These reactions are physical, psychological and mental in 

outlook. They are based on the perception of the readers with 

emotional attachment (pity), political undertone, loss of 

confidence, lack of accountability and solidarity (encouragement 

and disappointment). Let us see how the headlines present these 

perceptive categorizations: 

 

45)   Tears flow as Army Buries 19 soldiers 

  (Sahara Reporters, December 15, 2018) 

46)   Metele Attack: Surviving Soldiers Send SOS 

to Buhari 

  (Vanguard, November 24, 2018) 

47)   Boko Haram Attack: Soldiers' Death toll rises 

to 11 8, over 150    Missing  

  (Premium Times, November24, 2018) 

48)   Boko Haram: Women Stage Solidarity Rally 

for Buhari 

  (Tribune, November 30, 2018) 

49)   Afenifere asks Buhari to Sack Service Chiefs 

over Boko Haram   Attack 

  (The Guardian, November 27, 2018) 

50)   Metele Base Attack: Probe Military Budget 

now, Groups Tell    Buhari  

  (Punch, November 26, 2018) 

51)   Don't be Deterred by Metele Attack, women 

Group Tells Soldiers 

  (Sahara Reporters, November 30, 2018) 

52)   Buhari Summons Service Chiefs over Metele 

Attack 

  (The Nation, November 23, 2018) 

 

 Extracts 45 to 47 are clear emotion laden headlines. 

Emotion manifests in tears, flow soldier's  send SOS, death toll 

rises to 118, etc. Extract 48 is a form of politicization of the 

Metele attack probably because of the general election that was 

to hold in February, 2019. A proper analysis of the headline in 

extract 49 shows a total loss of confidence in the leadership of 

the Nigeria armed forces. Although the call for the sack of the 

service chiefs comes from a social cultural group (Afenifere) it 

represents the opinion of majority of Nigerians. Extract 50 casts 

doubt on the accountability of the armed forces; the probe would 

look at how money being allocated for the prosecution of Boko 

Haram crisis is being utilized. The headline in extract 51 is a 

solidarity rally by a woman group who tries to encourage the 

soldiers. This is a significant morale booster for the soldiers that 

are fighting the war. Extract 52 is a reference to the 

disappointment of Buhari who is the Commander-in-Chief of the 

Armed Force, to the unexpected attack by the sect; he must have 

been shocked with the development. 

 

VIII. CONCLUSION AND RECOMMENDATIONS                                     

 This study has examined the linguistic and stylistic 

aspect of structure and presentation of newspaper headlines with 

the attack of the dreaded Boko Haram insurgents on the Nigerian 

Army Base in Metele, North Eastern Nigeria as a case study. 

Three levels of linguistic analyses were carried out on the 

headlines which include lexical features (the choice of words, 

phrases and diction), the syntactic features (that deals with 

grammatical arrangement of words, phrases and clause) features, 

and the semantic feature (that have to do with the perceptive 

interpretation) of juxtaposition of the headlines and their literal 

as well as other meanings. Through the analyses it was 

discovered that journalistic writings are presented from different 

(though interwoven) perspectives. One, lexical items are selected 

sometimes to whip up psychological sentiments in the choice of 

words and expressions, all in an attempt to make the headlines 

attractive (catchy) and present their (headlines) meanings in the 

perceptive (understanding) of the writer. Two, some headlines 

are written in a neutral, normal and objective view point devoid 

of sentiments or emotional attachment. Three, some headlines are 

written specifically for some members of the reading public to 

present peculiar issues in which the readers   are interested in. 

One other revelation from the study is the "journalistic writing 

style" in which newspaper headlines are presented in different 

structural and syntactic patterns; some of them conform with 

grammatical rules while some do not conform. 

 In view of the discussions so far, the following 

recommendations are made: 

 Headlines writers should strive to write their headlines 

in simple and clear language in order to prevent 

misinterpretation. 

 In the writing of newspaper headlines, less emphasis 

should be placed on propaganda, sentiments and 

emotions. This will enable the headlines to represent 

and focus the stories (news) they carry. 

 Proprietors of media outfits (print media) should bear 

in mind that the language of their headlines and other 

bits has to do with the integrity and image of the outfit 

and the owners; they should therefore, stay neutral and 

remain apolitical in the discharge of their duties. 

 Newspaper readership cuts across every segment of 

the society, language of headlines news, features, etc 

should, therefore, acknowledge and recognize the 

educational imbalance of the readers by not inserting 

big vocabularies in their write-ups. 
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Abstract- Tourism is a rapidly growing phenomenon and has 

become one of the largest industries in the world.  It deals with 

human being at every stage because he is important agent of this 

activity. He has started for himself to develop his society. It plays 

an important and certainly positive role in the socio-economic and 

political development in different areas, for instance, offering new 

employment opportunities, similarly it may contribute to 

understand diversity of cultures and way of life.  

         It is a short-term movement of people; it is increasing day-

by-day. It is very complex industry that includes a variety of 

economic activities, services, facilities, human relations etc. The 

development of any region is depends upon facilities and services 

offered to the tourist, and most important are the availability of 

strong resources potential for tourist development. However, 

sometime it can affect on tourist destination.   

         An attempt has been made to study the present status and 

potential of tourism at Shegaon, it is famous religious center in 

Vidharba region, it is known as “Pandharpur of vidharbha” 

because  Sant Gajanan Maharaj has took "Samadhi" at Shegaon. It 

attracts pilgrims from all over the Maharashtra so it felt to study 

of this region. Similarly, Shegaon is fast developing tourist center 

because of construction of "Anand Sagar", project with 

landscapes, meditation rooms, water reservoir, and wonderful 

artifacts and sculptures. 

 

Index Terms- Development, Destination, Opportunities, 

Potential, Sculptures. 

 

I. INTRODUCTION 

ourism industry is new, vast and fastest growing.  It has a very 

bright future because; day-by-day its importance is 

increasing. However, its complexity condition is not suitable for 

the development of tourism. Tourism may bring forth pictures of 

cool hill stations, snow covered mountains, warm sunny  beaches, 

entertainment, pleasure, excitement are some of the things which 

may come in mind. Hence large number of peoples are attracting 

towards tourism industry.  

         Development of tourism industry depends on the tourist 

attractions sites, basic infrastructure, facilities and services, 

provided at destinations. Making tourism no longer domain of the 

rich and famous, but forming a way of life for common people. 

Hence, this industry has tremendous growth potential. 

 

Study Area: 

         Shegaon is located in east side of Buldhana district, it is 

located at the intersection of 2045' north latitude and 7640' east 

longitude, Situated at an altitude of 275 meters from MSL. General 

slope direction of the study area is north to south. It covers an area 

of 50.55 square kilometers and according to census, 2011 

population is 59,672, In Shegaon, Sex Ratio is of 953.  

 

Objectives of Study Area:  

1.  To find out the potential tourist locations in  Shegaon. 

2. To evaluate present status of tourism industry  

3. To find out the role of tourism in the development 

 

Methodology and Data Collection:  

         Methodology is a tool, to reach our objectives, study of all 

aspects of  Shegaon methodology is essential for progress and 

identify the potential which could be exploited for the future 

development. For the study, data has been collected at two levels 

i.e. Primary and Secondary .Primary data has been collected 

through fieldwork, with the help of questionnaires, as well as spot 

visits and discussions with the local people, pilgrims or visitors, 

trustee etc. Secondary data has been collected from different 

sources, like District Census Handbook, Statistical Abstract, other 

reliable Government Publications, Satellite Images, toposheets, 

trust offices Publications etc. For data analysis suitable statistical 

methods, cartographic techniques and GIS techniques have been 

used, for the present research work. 

 

II. LOCATION OF STUDY AREA 

T 
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Map No.1 

 

Tourist Attractions In Shegaon: 

Gajanan Maharaj Sansthan:  

         Shegaon is very famous pilgrimage center in Maharashtra 

because Sant Gajanan Maharaj took "Samadhi" at Shegaon, it is 

also known as "Pandharpur of Vidarbha". It attracts pilgrims from 

all over the Maharashtra. This temple belongs to Gajanan Maharaj 

Sansthan Trust. Trust provides many services in the form of 

spiritual, religious, medical and educational fields. In particular, 

they are providing good accommodation in low budget and 

transportation service is free from railway station, bus depot to 

temple and Anand Sagar.  

 Anand Sagar:  

          Shegaon is a small town and even though devotees wished 

to extended their stay in holy environment, there were no place of 

interest to spend time peacefully. Hence, trust has started worked 

on Anand Sagar manmade lake in 1999. However, this place had 

a shortage of water so projects will not successes so sansthan 

brought water from Wan River, which is 9 km. far from project, to 

save water they have started rainwater harvesting.    

         Total area of "Anand Sagar" project is 350 acre and 120 acre 

has used for public services and remain area has used for lake, lush 

green lawns etc. It is totally authorities by trusty of temple. They 
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are providing bus facilities, accommodation facilities and hotels 

also. Tourist is enjoying darshan as well as recreation.  

 

Shri Shetra Nageshwar: 

         The village got its name from the existence of an ancient 

temple of Shri Nageshwar. The river Mohana is flowing closely at 

a distance of one mile, emanating from one of the springs in the 

Nagzari and on the banks of the river is Gomaji Maharaj Math 

constructed, because Gomaji Maharaj’s Samadhi is there. It 

attracts pilgrims from all over Maharashtra. A fair of Gomaji 

Maharaj is held on Chaitra near about 25000 to 30000 peoples 

attended.  

 

 

 

 

 

 

 

1. Map No.  

Functional Classification of Tourists at Ssegaon: 

         For the detail study,  tourists were interviewed at different 

occasions, at Shegaon to seek their opinions about the tourist 

places and available facilities. Six hundred questionnaires were 

filled by tourists and analyzed were according to their purpose, 

which shown in the following figures.  

         Purpose of Visits: Tourists visits for different purposes such 

as sixty-nine percent visitor’s visit to take darshan of Shri Gajanan 

Maharaj because of religious faith, eleven percent tourists visit to 

take hospitals facilities because Shri Gajanan Maharaj Sansthan 

provides these facilities only to those who are economically poor, 

twenty percent tourist visits for recreation. 

Fig. No.1 

 
Source: Data compiled by fieldwork 

         Turns of Visit: Some tourists visit the temple once and some 

more than five times. Such as thirty-three percent tourists visit the 

temple once, ten percent tourists visit four times and twenty-two 

percent tourists visit many times as per their convenience. 

Fig. No. 2 

 
Source: Data compiled by fieldwork 

 

         Mode Of Transportation: Tourist approach by different 

modes of transportation, fifty six percent tourist’ visits by 

government transport facilities such as bus and railway, because 

of availability, safety, cheap and quick service from different 

places. Such as Buldhana, Amravati, Akola, Khamgaon and 

Busawal-Nagpur railway line etc. Hence, tourists are taking 

advantage of such facilities. Thirty two percent tourist visit by own 

four and two wheeler vehicles and twelve percent tourist come by 

private vehicles. 

Fig.No.3 

 
Source: Data compiled by Fieldwork 

 

         Length of Stay: Generally, the tourists prefer to have their 

stay at bhakta Niwas because there are   good accommodation 

facilities, which is best and cheap also.   

         Parking Facilities: Near temple, we cannot park vehicles, 

but in the town anywhere, we can park, in Anadsagar parking 

facilities are provided, based on pay. 

         Role of Trust: Role of trust is very important in Shegaon, 

because it is well known religious center in Maharashtra. It has 

established in 1908, under the society Act 1860 and Bombay 

Public Trust Act 1950, the motto of trust is “Sarve Bhavantu 

Sukhin” 

         Seasonality: Tourism activity is affected by seasonal 

change, in certain tourist destinations seasonality in the behavior 

of segments of tourist demand. At a regional level, distribution of 

MODE OF TRANSPORTATION

Government Vehicles

Own Vehicles

Private Vehicles
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tourist arrivals depends on seasons. Most of the tourists visit 

Shegoan during winter season because it is most suitable season 

in Vidharbha. Maximum Pilgrims visits in the month of October, 

November, December and January, due to Diwali vacations. In 

summer, people neglect the visits due to excess heat of May.  

Fig. No.4 

 
Source: Data compiled by Fieldwork 

 

Accommodation: Accommodation is the key element in the 

tourism and essentials for the development of tourism. Because 

stay of tourist is, depend upon accommodation, if good facilities 

are available tourist can increase his halt. It is a core area of the 

tourism and plays a distinctive role in the development of tourism. 

Accommodation facilities are very good most of the tourists are 

using private lodges, hotels and bhakta niwas provides by shri 

Gajanan Maharaj Sansthan. Hotels are cheap it is closed to temple 

so tourist can go any time to take darshan. 

 

Table No.1 

Shegaon: Accommodation Facilities 

 

Sr. 

No. 

Type of 

Accommodation  

Total  

1 MTDC Rest House 4 

2 Lodging and 

Boarding 

48 

3 Hotels 79 

4 Trusts Bhakta 

Niwas and Halls 

1050 

(rooms) 

Source: Data compiled by Fieldwork 

 

         That tourist taking halt at bhakta niwas but full day they 

cannot live in the rooms they have to vacate rooms early in the 

morning at eight o’clock and again night they can stay at bhakta 

niwas, it is also so cheap with accommodation they are provides 

food at low costs.    

Satisfaction Index of Tourist at Shegaon:  

For knowing, the qualitative reaction of the tourists eight 

parameters were applied and the reactions were classified into four 

categories such as Excellent, Good, Satisfactory and 

Unsatisfactory,   

 

Table No.2 

Shegaon: Factor Wise Level of Satisfaction Index (Mi)   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Data compiled by fieldwork 

a) F

a

c

t

o

r 

W

i

s

e 

L

e

v

e

l 

o

f 

S

a

t

i

s

f

)   

Factors Excellent Good Satisfactory Unsatisfactory Total 

No. % No. % No. % No. % 

Transportation 134 22 176 29 198 33 92 15 600 

Accommodation 314 52 102 18 79 13 105 17 600 

Darshan Facilities 352 59 84 14 79 13 85 14 600 

Food & Drinking 

water 

327 54 128 21 117 20 28 5 600 

Shopping 

facilities 

53 8 37 6 137 23 373 62 600 

Behavior of 

citizens 

264 44 162 27 105 18 69 12 600 

Parking facilities 93 15 184 31 226 37 97 16 600 

Opinion about 

town 

11 2 23 4 150 25 416 69 600 
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         Transportation: The category wise percentage reveals that 

thirty three percent tourists are satisfied about transportation 

facilities, twenty nine percent  tourists replied as good, twenty two 

percent tourists replied excellent and only fifteen percent tourist 

are unsatisfied about transportation.  

         ii) Accommodation: It is observed that accommodation 

factors is excellent for fifty-two percent tourists, eighteen percent 

tourists ranked as a good, seventeen percent replied unsatisfied 

and thirteen percent tourists mentioned satisfied. 

         iii) Darshan Facilities: It is noted that darshan facility is 

excellent for fifty-nine percent tourists; thirteen percent tourists 

ranked replied as a satisfactory, fourteen percent tourists replied 

as a good and unsatisfactory. 

         iv) Food & Drinking Water: Food and drinking water 

facility is excellent for fifty-four percent tourists, twenty one 

percent tourists reveals that good, twenty percent tourists are 

satisfactory and only five percent tourists are unsatisfactory. 

         v) Shopping Facilities: About shopping facilities, tourists 

are not so satisfied because sixty-two percent tourists are 

unsatisfactory, twenty-three percent tourists are satisfactory, eight 

percent tourists are replied excellent and six percent tourists 

replied good. 

         vi) Behavior of Citizens: Behavior of citizens’ forty-four 

percent tourist said that it is excellent; twenty-seven percent 

tourists replied as a good, eighteen percent tourists ranked as a 

satisfactory and twelve percent tourist replied as a unsatisfactory. 

         vii) Parking Facilities: About parking facility thirty-seven 

percent tourists replied as a satisfactory, thirty-one percent tourists 

ranked as a good, sixteen percent tourist replied as an 

unsatisfactory and fifteen percent tourist remarked as an excellent. 

         viii) Opinion about Town: Opinion about town sixty-nine 

percent tourists replied as an unsatisfactory, twenty-five percent 

tourists replied as a satisfactory, twenty-three percent tourists 

ranked as a good and eleven percent tourists replied as a excellent. 

To sum up, it is interesting to note that more than fifty percent of 

the tourists are happy about the food and drinking water facilities, 

Darshan and accommodations facilities. On the other hand, they 

are not satisfied about the marketing and cleanliness of the town. 

So if this centers is to be developed, it is necessary to improve the 

market facility and general cleanliness of the surrounding areas of 

the tourist spot. 

 

Factor-Wise Average Values Of Satisfaction (Ni) 

         The facility wise averages are calculated, for this purpose 

tourists asked to assign points out of maximum ten, for the 

particular level of satisfaction they derived from each factor. The 

average values for the different level of satisfaction for different 

factors are given in table 3. 

 

Table No. 3 

Shegaon: Factor-Wise Average Values Of Satisfcation (Ni) 

 

       

 
Sr. 

No. Factors 
Average Satisfaction (Percent) 

  Excellent Good Satisfactory Unsatisfactory  

 1 Transportation 8.7 7.8 5.5 4.1 

 2 Accommodation 9.2 7.7 5.6 4.3 

 3 Darshan  Facilities 9.3 7.8 5.8 4.8 

 4 
Food & Drinking 

water 
9.2 7.4 5.2 2.8 

 5 Shopping facilities 8.2 6.9 5 4.6 

 6 Behavior of citizens 8.9 7.1 4.6 3.6 

 7 Parking facilities 8.5 7.2 4.9 3.2 

 8 Opinion about town 8.1 6.6 4.7 2.9 

Source: Data compiled by fieldwork 

 

Factor-wise Satisfaction Index with Rank (Sti) 

         These average values are utilized to calculate the satisfaction 

indices. Then ranks are given to these factors, which is given as 

priority of the factors. Table 4 shows that the satisfaction index for 

darshan facility has 8, followed by food and drinking water 7.7, 

accommodation 7.6, and so on. Satisfaction index for opinions 

about town is 3.6 it is received eighth rank. Cleanliness causes to 

attract tourists, many tourist destinations are well clean. But 

Shegaon it is not clean only surrounding of the temple is cleaned 

remaining town is dirty. Hence, tourists are not happy about this. 
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Table No.4 

Shegaon: Factor-Wise Satisfaction Index With Rank (Sti) 

 

Sr. No. Factors Satisfaction Index Positional Rank 

1 Transportation 6.7 
V 

2 Accommodation 7.6 III 

3 Darshan  Facilities 8.0 I 

4 Food & Drinking water 7.7 II 

5 Shopping facilities 5.2 VII 

6 Behavior of citizens 7.1 IV 

7 Parking facilities 5.9 VI 

8 Opinion about town 3.6 VIII 

Source: Data compiled by fieldwork 

 

III. FINDINGS AND CONCLUSIONS: 

         Tourism has become the world largest and fastest growing 

industry in terms of revenue and the number of people involved. 

It is most important employment generating activity for the local 

people as well as skilled and unskilled labor. While studying 

tourism activity, it is essential to study Geography because it 

totally depends on enjoyment of landscape, nature, climate and 

location of tourist places.  

Based on satisfaction index analysis as per the opinion of the 

tourists, it is observed that, darshan facility, accommodation, food, 

and drinking water are excellent in Shegaon. However, few 

tourists are not happy with these facilities. It is a famous religious 

place in Maharashtra; therefore, special attention should be given 

towards tourists expectations. Transportation factor is satisfactory 

at Shegaon, therefore having scope for development.  

 

Problems faced by Tourists: 

         Tourist faced number of problems and difficulties while 

starting journey. Major problems and difficulties faced by them is 

below, 

 

Food and drinking water: 

         The respondents expressed their satisfaction with regards 

quality and availability of food and drinking water. Some 

respondents complained of water facilities, tourists faced acute 

shortage of water supply. In order to caters to the needs and 

requirements of the tourists. 

         Drinking water facilities should be solved on permanent 

basis since, this year there is a scarcity of rains, hence rankers in 

villages of Buldhana District itself supply drinking water. 

 

Problems Faced by Local People: 

i. Lack of training courses related to tourism activity in the district 

does not encourage local people to draw benefits from the tourism. 

ii. Low earning of tourist guide is another problem of local people 

in employment generation. 

iii. Workers of hotels and restaurants are usually local people but 

not getting good salary. 

Iv. Shopping centers are more than required; hence, people find it 

difficult to sell their products. 

 

General Problems: 

1. Special arrangement of transportation is not available 

during peak season and annual festivals. 

2.  Lack of petrol pumps in the interior part 

      3.  Lack of proper guidance about tourists centers 

     4.   Lack of hotels and snacks centers in Shegaon 

 

IV. SUGGESTIONS: 

1. Only the surrounding area of Gajanan Maharaj temple is 

neat and clean but remaining area of town is dirty. There 

is no proper planning for vehicles parking, tourist are 

parking anywhere. No proper roads are constructed, open 

drainage should be closed otherwise disease will spread. 

2. Now-a-days agro tourism, rural tourism, farm tourism, 

medical tourism and health tourism are growing fast. 

Hence, there is an ample scope for the development of 

agro tourism and rural tourism in different parts of the 

district. Different type of variety of fruits can be 

cultivated to attract the tourists in the study area.  

3. There is  scope for local people to start Agro-tourism to 

attract urban people to experience rural life. It  also help 

to generate employment opportunities for rural people 

4. In the study area social forestry can be developed to 

utilize the barren land which will help to overcome the 

drought situation 

5. Government of Maharashtra should provide attention 

towards advertisement of tourist sites with proper and 

updated information for domestic and foreign tourists. 
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Abstract- A scientist draws to discover computer, an architect 

draws to build 160 levels high-rise tower, a scientist draws to 

victory the Space. All drawings of dreams successfully 

implemented. According to the  present world problems I have 

designed my dream APG 20 to Establish Global Peace in 2040. 

This research aims  to show Achieving Peace Goals 20 in 2040 

(APG 20 in 2040) to Achieve an Educated, an Ethical, a Healthy 

and a Happy Generation in 2040 (AEEHHG in 2040) in order to 

Establish Global Peace in 2040 (EGP in 2040) (Diagram 1). In 

another sentence,  Establishing Global Peace in 2040 will be 

achieved by Achieving an Educated, an Ethical, a Healthy and a 

Happy Generation in 2040 (AEEHHG in 2040). An Educated, an 

Ethical, a Healthy and a Happy Generation will be achieved in 

2040 (AEEHHG in 2040) by Achieving Peace Goals 20 in 2040 

(APG 20 in 2040).  

 

Index Terms- resource management, humans’ rights, women 

rights, Child abuse, research ethics,  peace in the world, 

establishing global peace. 

I. INTRODUCTION 

he present world is results of what humans done both in 

positive and negative sides. Consequently, On the one hand 

many people are leaving with peace, on the other many are 

suffering from numerous types of problems. In fact, each era a 

great number of people had worked, sacrificed, straggled as well 

as done hard work in all sectors to  contribute for humans and 

animals welfare both for their time and future world. We salute 

them and acknowledge their worthy contributions. May Allah give 

them reward! Sincerely, If scientists can discover aircraft, 

skyrocket, computer, victory the Space by proper using 

intellectuality, we all scientists and humans why cannot Establish 

Global Peace (EGP). Really, ‘Establishing peace in the world’ and 

‘Establishing Global Peace (EGP) concept is not equal. There are 

far difference, establishing peace in the world its two meanings 

both are correct: First: If we could establish peace only in a part of 

a country. This meaning is correct because a country or a part of a 

country inside the world. Second: establishing peace everywhere 

in the world. On the other hand, Stablishing Global Peace (EGP) 

means establishing peace everywhere in the world. Therefore, I 

have designed ‘Establishing Global Peace in 2040 (EGP). Of 

course, we might Establish Global Peace (EGP) in sha Allah "if 

Allah wills" by Achieving Peace Goals (APG) 20 in 2040 in order 

to develop an Educated, an Ethical, a Healthy And a Happy 

Generation (EEHHG). I have proposed following 20 goals. These 

APG 20 have been divided into  four steps.  

 

II. FIRST STEP 

        The first step includes six APGs, these are APG1. The 

establishing social hospital; APG2. Implementing research ethics 

T 
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in all disciplines of research; APG 3. Establishing humans’ legal 

rights regardless; APG 4. Confirming healthy food and drinks for 

all population of the world; APG 5. controlling drug abuse as well 

as APG 6. Eliminating misconducts and corruptions in medical, 

medicine and treatment approaches. 

 

APG 1. Establishing Social Hospital 

        A hospital is a healthcare institution where patients are 

systematically treated by specialized staff and equipment or, more 

generally, an institution providing medical and surgical treatment 

and nursing care for sick or injured people1. In fact, human has 

been consisted with body and soul. Mind is a part and parcel of 

human body. Place of mind is soul in human.   

        It is obvious that humans are facing and fighting with many 

types of character diseases, and shortage of mind’s vitamins. At 

the same time, they are facing and fighting with numerous 

problems related to persons, families, societies, religions as well 

as nations. There are a lot of social problems that are social 

diseases in our societies such as illegally divorce, drug addicted, 

child abuses, not caring parents, killing innocent people, usury, 

irresponsibility, abusing of power and resources, accusation, 

backbiting, bribe, crime, terrorism and so on.  

        Indeed, hospital is known for treatment for diseases of health. 

Where is the ‘Social Hospital’? It is vital for treatment the society 

that has been suffering from various types of diseases for a long 

time. Hence, establishing social hospital is essential in our 

societies, in every country to treatment humans’ unexpected  

behavior, dishonesty, injustice, unethical activities, evil deeds, 

enemy, jealously and so on. 

 

APG2. Implementing Research Ethics in All Disciplines of 

Research 

        

Research ethics provides guidelines for the responsible conduct 

of research to ensure all research is conducted at a high ethical 

standard2. Research ethics provides guidelines for 

the responsible conduct of research, educates and monitors 

scientists conducting research to ensure a high ethical and a 

systematic acceptable standard3. 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 fraud4. We should also remember that there is a 

huge list of unethical activities, many researchers as deviations 

from acceptable research practice5. The current world is depend 

on research. humans are depend on research and development 

forever. Unethical research is a obstacle in establishing global 

peace.  We have to responsible and very serious in order to practice 

research ethics in all disciplines of research. 

 

APG 3. Establishing Humans’ Legal Rights Regardless  

                                                 
1 Capolongo, S., Bottero, M. C., Lettieri, E., Buffoli, M., 
Bellagarda, A., Birocchi, M., ... & Gola, M. (2015). Healthcare 
sustainability challenge. In Improving Sustainability During 
Hospital Design and Operation (pp. 1-9). Springer, Cham. 
2 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. 

        Humans’ mind want to do or to achieve both what is useful 

and harmful in their present life and ultimately harmful for life 

after death. Hence, humans have to follow divine guidelines about 

their rights. People who well grounded in knowledge they can 

interpret  divine guidelines about humans’ legal rights regardless. 

So, if we want to protect ourselves from harm, distraction, disaster 

and so on we have to be thoughtful about what is good and what 

is evil in our daily life. Also, each person has to be responsible 

regarding legal rights and dignity of people in society regardless. 

If everybody attain his/her deserved justified rights consequently 

could be establish global peace.   

 

APG 4. Confirming Healthy Food And Drinks For All 

Population Of The World 

        First of all we need healthy children and healthy other all age 

group of people to do work in order to achieve peace goals 20 in 

2040 to establish global peace. Therefore, we have to ensure as 

much as possible healthy food and drinks for all population of the 

world.  

 

APG 5. Controlling Drug Abuse  

        Drug abuse is a serious social problem in the contemporary 

world. Specially, our youths who are pillars of the future world. 

Drug addiction is destroying our young generation, addicted 

pregnant mothers give birth unhealthy baby. Drug abuse leads to 

do crime, evil deeds and unexpected behavior in personal life that 

creates problems in family, social business, official and political 

environment. Controlling Drug Abuse is utmost urgent subject.  

 

APG 6. Eliminating Misconducts and Corruptions in Medical, 

Medicine and Treatment Approaches  

        Misconducts and  corruptions in medical, medicine and 

treatment in the present world in developing countries is obvious. 

It is threat for human life and children those are pillars of the future 

country and the future world. Hence, we have to solve this problem 

by a systematic way. Teaching medical ethics and its practice is 

the best method to improve the present unexpected situation.  

Without healthy population we cannot imagine peace in the world. 

 

III. SECOND STEP 

        The second step covers 6 APGs these are APG 7. 

Establishing women rights in all societies in all countries in the 

world; APG 8. Eliminating  child abuse from the world; APG 9. 

Eliminating illiteracy from the world; APG 10. Including a 

mandatory subject ethics education in all classes from primary to 

PhD in all schools, colleges and universities; APG 11. Including 

mandatory subject comparative religion in all classes from 

primary to PhD in all school, college and university and APG 12. 

3 Kiulah, B. M. (2013). A Discussion On The Ethical Issues 
Encountered In The Process Of Carrying Out Research. 
4 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. 
5 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. 
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Establishing inter religious harmony in all societies in all countries 

in the world.    

APG 7. Establishing Women Rights in All Societies in All 

Countries in the World.  

        Healthy, happy and honest women means healthy, happy and 

honest husband, children and family. Such family leads to 

establish peace in society. So, women is the most important part 

of our global population. Women might be healthy, happy and 

honest if they attain their all deserved rights properly. 

 

APG 8. Eliminating  Child Abuse From the World. 

        Child abuse or child maltreatment is physical, sexual, 

psychological maltreatment, neglect of a child or children, 

especially by a parent or a caregiver. Child abuse may include any 

act or failure to act by a parent or a caregiver that results in actual 

or potential harm to a child, and can occur in a child's home, or in 

the organizations, schools or communities the child interacts with. 

The terms child abuse and child maltreatment are often used 

interchangeably, although some researchers make a distinction 

between them, treating child maltreatment as an umbrella term to 

cover neglect, exploitation, and trafficking. Different jurisdictions 

have developed their own definitions of what constitutes child 

abuse for the purposes of removing children from their families or 

prosecuting a criminal charge6. 

        Child labour refers to the exploitation of children through any 

form of work that deprives children of their childhood, interferes 

with their ability to attend regular school, and is mentally, 

physically, socially or morally harmful7. Such exploitation is 

prohibited by legislation worldwide8,9. 

        A succession of laws on child labour, the so-called Factory 

Acts, were passed in the UK in the 19th century. Children younger 

than nine were not allowed to work, those aged 9–16 could work 

16 hours per day per the Cotton Mills Act. In 1856, the law 

permitted child labour past age 9, for 60 hours per week, night or 

day. In 1901, the permissible child labour age was raised to 12. 10, 
11. Our vision is Establishing Educated, Ethical, Healthy and 

Happy Generation (EEEHHG)  in 2040. Hence, we have to 

eliminate all types of child abuse from the world in order to attain 

(EEEHHG) in 2040. 

 

                                                 
6 Child Abuse 
https://en.wikipedia.org/wiki/Child_abuse#Child_trafficking 
retrieved 19/12/19 
7 "What is child labour?". International Labour Organization. 
2012. 
8 "Convention on the Rights of the Child". United Nations. 
Archived from the original on 3 October 2006. Retrieved 
2006-10-05.  
9 "International and national legislation - Child Labour". 
International Labour Organization. 2011. 
10 Laura Del Col (West Virginia University). "The Life of the 
Industrial Worker in Nineteenth-Century England"  
11 "The Factory and Workshop Act, 1901" 
12 Jones, P. W. (2018). International policies for Third World 
education: UNESCO, literacy and development. Routledge. 
13 Jones, P. W. (2018). International policies for Third World 
education: UNESCO, literacy and development. Routledge. 

APG 9. Eliminating Illiteracy From the World. 

        It may appear facile to state that mass illiteracy and third-

world poverty go hand in hand, but third-world governments 

invariably look to the eradication of illiteracy as both a means and 

a sign of entering a prosperous, modern world12. UNESCO has 

been playing the most prominent role to attain the goal of global 

literacy at the heart of its endeavours ever since its foundation in 

1946”13. In the early 1990s, UNESCO estimated that perhaps 97% 

of the world's 650 million disabled persons were unable to read or 

write, leading to significant efforts throughout the 

developing world to ensure that all children with disabilities 

attended school through 'inclusive education' programmes 14. Even 

the view of Shuman, Inkeles, and Smith is widely held, that "… 

the skill of reading and its later use are more important than any 

specific content learned in school." Because of the general lack of 

credible statistics, it is difficult to assess the extent 

of world illiteracy15.  

        Illiterate persons face many problem in the modern world. 

There are far deference between illiterate persons who were live 

in past and who are living in the present world.  We have to 

identify causes and issues surrounding illiteracy then extend effort 

and policy to overcome this problem. Poverty is a major cause for 

child labour that prevents them going to school to learn reading 

and writing. If we want to ilmenite illiteracy from the world we 

have to ensure child’ rights and abolish child labour.  

 

APG 10. Including a Mandatory Subject Ethics Education in 

All Classes From Primary to PhD in All Schools, Colleges and 

Universities.  

        The Concise Oxford English Dictionary defines ethics as 

'the science of morals, treatise on this, moral principles or rules o

f conduct'16. Ethics is a branch of philosophy that deals with 

morals.  It is the philosophy of what is right and wrong17. 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 behaviour18. Ethics 

education is essential for all humans. Many higher educated 

persons are doing corruptions and unethical deeds. Hence, to 

minimize corruptions and unethical deeds ethics education have to 

14 Groce, N. E., & Bakhshi, P. (2011). Illiteracy among adults 
with disabilities in the developing world: a review of the 
literature and a call for action. International Journal of 
Inclusive Education, 15(10), 1153-1168. 
15 Harman, D. (1970). Illiteracy: an overview. Harvard 
Educational Review, 40(2), 226-243.  
16 Mewafarosh, R., & Naeem, F. (2016). Impact of business 
ethics and CSR on augmenting social responsibilities: a study 
of select companies. Review of HRM, 4(2), 11.  
17 Shamoo, A. E., & Dunigani, C. D. (2000). Ethics in Research2 
(44535B). Proceedings of the Society for Experimental 
Biology and Medicine, 224(4), 205-210. 
18 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). 
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be mandatory for all students in all classes in their education 

institutions from five to PhD.    

        Educational institutions have to include in classes from five 

to PhD following ethical subjects: in class five health ethics, in 

class six religious ethics, in class seven social and natural 

environmental ethics, in class eight responsibility and interfaith 

ethics, in class nine  parental ethics, in class ten child care ethics. 

Likewise, in  H.S.C 1st  year food ethics, in H.S.C 2nd year 

neighbor ethics. In  honors 1st year business ethics,  2nd year job 

ethics, in 3rd year teaching ethics as well as in 4th year medical 

ethics. Similarly, in master 1st year political ethics, in 2nd year 

research ethics as well as in PhD research ethics respectively.   

 

APG 11. Including Mandatory Subject Comparative Religion 

in All Classes From Primary to PhD in All Schools, Colleges 

and Universities.  

        Misunderstanding about religions and religious practices is 

cause of frequently religious conflicts in  several places in the 

world. Really,  religious conflicts impact on specially economy of 

a country, world politics, social ecosystems, humans rights,  

religious rights ultimately obstacle in establishing global  peach 

and harmony. The researcher think studying comparative religions 

is the best way to eliminate religious ignorance and to stop 

religious  conflicts in the world. Hence, if we could manage 

teaching the comparative religions subject our students in all 

classes from primary to PhD in all schools, colleges and 

universities. Consequently, after 20 years we will find a generation 

that respect each other’s believe and religious practices, could be 

established inter faith harmony that is essential to establish global 

peach.  

 

APG 12. Establishing Inter Religious Harmony in All Societies 

in All Countries in the World.    

        Interreligious harmony to stop religious conflict from the 

Qur’anic perspective is an intellectual effort. It is a dynamic 

attempt to establish religious freedom, social justice and human 

dignity globally. A large number of the world’s population 

including both Muslims and people of other faiths are amazingly 

ignorant about the importance of interreligious harmony. 

Therefore, religious conflict and unexpected clashes among them 

regarding religious issues in some places around the world take 

place. Hence, scholars from every religion have the crucial 

responsibility of conducting research in developing global 

interreligious harmony in order to eradicate religious conflict on 

religious issues. To elucidate interreligious harmony Muslim 

scholars could develop comprehensive and uncontroversial 

research from the Qur’anic standpoint.  

 

IV. THIRD STEP 

        The third step comprises 6 APGs such as APG 13. 

Confirming proper resource management to protect natural 

ecosystem and environment; APG 14. Creating job opportunity for 

all youth regardless; APG 15. Protecting biodiversity;  APG 16. 

Confirming sufficient green areas in all countries in the world; 

APG 17. Implementing business ethics in all  companies in all 

countries around the world and APG 18. Synthesis between 

science and spirituality.   

 

APG 13. Confirming Proper Resource Management to Protect 

Natural Ecosystem and Environment. 

        There are many types of resources in the earth such as animal 

resources, plant resources, mineral resources, human resources 

and so on. Abusing resources is a key cause for social and natural 

disaster. Hence, to better utilize these resources  proper resource 

management is a vital subject in order to protect natural ecosystem 

and environment.  

 

APG 14. Creating Job Opportunity for All Youth Regardless. 

        Youth want to do work. They never like to do evil if they get 

opportunity to do good. Of course there have exceptional cases. 

But most majority youth like to maintain a discipline life. So, job 

crises is a big problem in the world. Diabetic as mother of all 

disease likewise job crises is mother of social problems. If youth 

can be busy with their job they will not get time to think and do 

evil.  Hence, within 2040 we might confirm job opportunities for 

all youth. 

 

APG 15. Protecting Biodiversity.  

        Biodiversity is aesthetic natural resource. Natural 

environment can be destroyed if biodiversity will not be protected. 

Hence, humans are always depended on biodiversity. We cannot 

establish global peace unless protect biodiversity. For protecting 

biodiversity  proper resource management policy is a vital subject 

in the current world.  

 

APG 16. Confirming Sufficient Green Areas in All Countries 

in the World.   

        Green area is life support of human and other bio-diversity. 

If we follow natural environment scientists suggestions we could 

achieve our expected goal in  confirming sufficient green areas in 

all countries in the world.   

 

APG 17. Implementing Business Ethics in All  Companies in 

All Countries Around the World.  

        Business ethics might play important role to produce healthy 

and environmental and humans friendly products. Businessman  

have a great role and opportunity to contribute in peace establish 

agenda. Never can be achieved global peace without contribution 

of businessmen. They can contribute by financial supporting and 

following business ethics.   

 

APG 18. Synthesis Between Science and Spirituality.   

        Synthesis between science and spirituality is essential. 

Spirituality is a vital subject for scientists, leaders and  general 

people to protect resources and technology from abuse.  

Spirituality helps scientists to utilize research ethics in order to 

stay away from harmful inventions that degrade humans’ nature, 

morality, humanity, and social and natural ecosystems. Spirituality 

teaches humans to be united on truth, ethics, justice, ideology, 

humanity, responsibility and so on. If people are harmonized with 

these holistic qualities, they will never abuse their power, 

resources and technology. Subsequently, could be achieved global 

peace.    
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V. FOURTH STEP 

        The fourth step contains two APGs, these are APG 19. 

Increasing practice of  human and environment friendly fair 

politics in all countries around the world as well as APG 20. Proper 

use of political power, science and technology in all societies in 

all countries in the world. 

 

APG 19. Increasing Practice of  Human and Environment 

Friendly Fair Politics in All Countries Around the World.  

        As long as possible our leaders are endeavoring to improve 

all sectors in all countries in order to attain expected goal that 

human and environment friendly fair politics in all countries 

around the world. It is a team work; people have to help 

government and government always have to be as much as 

possible model of justice as well as improve global cooperation in 

protecting natural and social environment all over the world.   

 

APG 20. Proper Using of Political Power, Science and 

Technology in All Societies in All Countries in the World.  

        If we want to establish global peace, we have to proper use 

our power, science and technology in all societies in all countries 

all over the world.  APG 20 could be achieved if we can achieve  

APG1-APG19.  

 

VI. CONCLUSION 

        All beneficial expected subjects could be included among 

peace goals 20. If we can achieve these goals consequently might 

be established global peace. Everybody will get his/her legal 

justified rights. It is very difficult to achieve these goals but not 

impossible. We have to pay attention to these goals, and try to 

achieve according to our ability, opportunity and responsibility. 

These goals are for universal interest rather than personal interest. 

If we everybody play our important role from our stage, of course 

we might attain global peace. Medea could play a vital role to 

make popular this movement and motivate people to support it. If 

our honorable leaders might approve and motivate people to 

support these goals it could be easy to achieve peace goals 20 to 

establish global peace in 2040.  
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Abstract- The study focuses on the concept of false accusation of 

adultery (qadhf) and its punishment.  Islam is a complete religion, 

it encompasses all dimension of human life, their faith, Ibadah 

(obedience, submission, and devotion to God), culture, law, 

politics, economics, ethics, sociology, sciences and so on. Islam 

suggests people to be honest, righteousness and justice. Criminal 

behavior is not tolerated in the Islamic sociology. Islam strongly 

emphasized on social justice in order to establish holistic social  

environment where everybody will get his/her deserved legal 

rights. The foundation of Islamic criminal law is the Holy Qur’ān 

and Prophetic Traditions. Therefore, it is free from any form of 

personal interests. It is justice, human and environmental friendly.  

The study attained punishment of al-qadhf in Islamic criminal law 

is a justice that plays a vital role to protect humans’ dignity in 

social life.  

 

Index Terms- Fiq al-Jinayat, criminal law, social disaster, al-

Qadhf, Islamic jurisprudence,    social justice, social  environment 

 

I. INTRODUCTION 

haria is the code of conduct followed by Muslims and has its 

basis in two main sources: the Quran and the Sunnah of the 

Prophet. It seeks to foster success and welfare of humanity in both 

this life and in the afterlife. The Sharia prescribes a complete code 

of laws to guide mankind towards establishing good (maruf) and 

removing evil (munkar) from society1. The Prophet Muhammad 

in his last sermon stated, "0 people, bear in mind what I am saying, 

for I might not see you again. I have left you two things. If you 

hold fast to them never will you go astray after me. They are: God's 

Book and His Prophet's Sunnah2.  

          The qadhf  ordinance is one of the hudud laws. Qadhf  

means leveling a false accusation in hadd cases. The intent of the 

law is that if one is accused falsely of committing a crime liable to 

                                                 
1 Hakeem, F. B., Haberfeld, M. R., & Verma, A. (2012). The 
Concept of Punishment Under Sharia. In Policing Muslim 
Communities (pp. 7-21). Springer, New York, NY. 
2 Lippman, M. (1989). Islamic criminal law and procedure: 
religious fundamentalism v. modern law. BC Int'l & Comp. L. 
Rev., 12, 29. 
3 Usmani, M. T. (2006). The Islamization of Laws in Pakistan: 
the case of Hudud ordinances. The Muslim World, 96(2), 287. 

hadd, one can seek punishment from the court against the false 

accuser. Shari‘ah has declared such crime highly serious and has 

prescribed a punishment of 80 lashes for this3. The severity of the 

punishment to be meted out in such cases, as well as the 

requirement of four witnesses - instead of the two that Islamic Law 

regards as sufficient in all other criminal and civil suits - is based 

on the imperative necessity of preventing slander and off-hand 

accusations4.  

          As Islamic law is unique in assuring the right of personal 

security, al-Imam al-Ghazali, one of the most well-known Islamic 

academics, established what are known today as the “Five 

Essentials,” which have become the main criteria for scholars to 

determine whether an idea or solution endorses the public interest. 

Therefore, Islam guarantees the “makasid al-Sharie‘a al-Islamia 

or al-Daruriat al-Khams” (the five essential things) to all folks 

and forbids unjustified violation of them by the state. These 

essentials are (1) protecting religion, (2) protecting lives, (3) 

protecting lineage, (4) protecting posterity and intellect, and (5) 

protecting property. Additionally, Islamic law presents the 

structural framework for a community by preserving the legal 

relations among individuals and protecting the interests of one 

person from being attacked by another5. Punishment of false 

accusation of adultery is a vigorous subject in Islamic criminal law 

in implementing the makasid al-Sharie‘a al-Islamia in order to 

establish peace in society.  

 

II. CONCEPT OF QADHF (FALSE ACCUSATION OF 

ADULTERY)  

          The four Sunni schools of jurisprudence agree that the crime 

of qaياf refers to falsely accusing someone of illicit sexual 

intercourse (zina). They agree that this includes defamation of 

adultery or fornication, homosexuality, or denying the fatherhood 

or motherhood of someone6. The legal definition of this offence is 

4 Muhammad Asad, the message of the Qur’an. 
5 Arafa, M. A. (2018). Islamic Criminal Law: The Divine 
Criminal Justice System between Lacuna and Possible Routes. 
6 Gabriel, M. A. (2016). Reforming Hudud ordinances to 
reconcile Islamic criminal law with international human rights 
law (Doctoral dissertation, University of Cape Town). 

S 
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the allegation that someone has had unlawful intercourse of 

whatever kind, or the denial of a person’s legitimate descent, at 

least if his or her mother is a Muslim and a free person7. An 

unfounded accusation of unlawful sexual intercourse (slander, 

calumny, defamation) (qadhf ) 8. 

 

III. PUNISHMENT OF FALSE ACCUSATION OF ADULTERY 

          Al-Qadhf, meaning to slander or defame an innocent person 

of the crime of fornication, is punishable by flogging with eighty 

lashes. The penalty requires the accused fornicator to demand the 

application of the penalty to the alleged perjurer9. Qadhf 

punishment could be implemented based following issues:  

a. Concerning the punishment for the crime of qadhf, the four 

schools agree that the offender is to be beaten with 80 lashes 

if the victim is a free person and with 40 lashes if the victim 

is a slave10. 

b. The four schools agree, further, that for the criminal offence 

of qadhf to be fulfilled the accusation of zina (illegal sex) 

has to be brought forth by a direct clear statement and by the 

free will of the offender11. 

c. The offender has to be mentally sane and mature (having 

reached puberty) and also the victim has to be a mature and 

sane Muslim12. 

d. He has to be of good moral standing, who has never been 

convicted of the crime of adultery before. In other words, a 

non-Muslim is not protected from defamation13.  

e. The four schools agree that the offender, ie the person who 

accuses someone of zina, has to prove his accusation by 

providing four witnesses. If the accuser is not able to provide 

the necessary witnesses, he has to be punished for the crime 

of defamation. This prescription is based on Surah 24:4-5.  

 

          adultery], and then are unable to produce four witnesses [in 

support of their accusation], flog them with eighty stripes; and 

ever after refuse to accept from them any testimony - since it is 

they, they that are truly depraved! Excepting [from this interdict] 

only those who afterwards repent and made amends:  for, behold, 

God is much-forgiving, a dispenser of grace14.  

                                                 
7 Peters, R. (2005). Crime and punishment in Islamic law: 
Theory and practice from the sixteenth to the twenty-first 
century (No. 2). Cambridge University Press. 
8 Peters, R. (2005). Crime and punishment in Islamic law: 
Theory and practice from the sixteenth to the twenty-first 
century (No. 2). Cambridge University Press. 
9 Arafa, M. A., & Burns, J. G. (2015). Judicial Corporal 
Punishment in the United States: Lessons from Islamic 
Criminal Law for Curing the Ills of Mass Incarceration. Ind. Int'l 
& Comp. L. Rev., 25, 385. 
10 Gabriel, M. A. (2016). Reforming Hudud ordinances to 
reconcile Islamic criminal law with international human rights 
law (Doctoral dissertation, University of Cape Town). 
See also: Lippman, M. (1989). Islamic criminal law and 
procedure: religious fundamentalism v. modern law. BC Int'l & 
Comp. L. Rev., 12, 29. 

f.  The term muhsanat  denotes literally "women who are 

fortified [against unchastity]", i.e., by marriage and/or faith 

and self-respect, implying that, from a legal point of view, 

every woman must be considered chaste unless a conclusive 

proof to the contrary is produced. (This passage relates to 

women other than the accuser's own wife, for in the latter 

case - as shown in verses 6-9 – the law of evidence and the 

consequences are different15.  

g. Any person who claims and witnesses who testify in good 

faith, either with syahadah or bayyinah before the Court, to 

prove the offence of adultery or sodomy but the evidence 

does not meet the requirements of hukum syarak for the 

accused to be imposed with hudud punishment, then the 

claimant and the witnesses shall not be guilty of qadhf 

offence16. 

h. By obvious implication, this order applies also to cases 

where a woman accuses a man of illicit sexual intercourse, 

and is subsequently unable to prove her accusation legally17.   

i. As laid down in several authentic sayings of the Prophet, the 

evidence of the four witnesses must be direct, and not 

merely circumstantial: in other words, it is not sufficient for 

them to have witnessed a situation which made it evident 

that sexual intercourse was taking or had taken place: they 

must have witnessed the sexual act as such, and must be able 

to prove this to the entire satisfaction of the judicial 

authority (Razi, summing up the views of the greatest 

exponents of Islamic Law) 18.  

j. Since such a complete evidence is extremely difficult, if not 

impossible, to obtain, it is obvious that the purpose of the 

above Qur’ānic order is to prevent, in practice, all third-party 

accusations relating to illicit sexual intercourse - for, "man 

has been created weak" (4: 28) - and to make a proof of 

adultery dependent on a voluntary, faith-inspired confession 

of the guilty parties themselves19. 

k. It is important to note, though, that this verse speaks only of 

the protection of women from being falsely accused of zina. 

The four Sunni schools, however, describe the crime of 

qadhf in a gender neutral way20. 

11 Gabriel, M. A. (2016). Reforming Hudud ordinances to 
reconcile Islamic criminal law with international human rights 
law (Doctoral dissertation, University of Cape Town). 
12 Gabriel, M. A. (2016). Reforming Hudud ordinances to 
reconcile Islamic criminal law with international human rights 
law (Doctoral dissertation, University of Cape Town). 
13 Gabriel, M. A. (2016). Reforming Hudud ordinances to 
reconcile Islamic criminal law with international human rights 
law (Doctoral dissertation, University of Cape Town).  
14  Al-Qur’an, Surah an-Nur, 24: 4-5.  
15 Muhammad Asad, the message of the Qur’an. 
16 Syariah Criminal Code (II) (1993) 2015. 
17 Muhammad Asad, the message of the Qur’an. 
18 Muhammad Asad, the message of the Qur’an. 
19 Muhammad Asad, The message of the Qur’an. 
20 Gabriel, M. A. (2016). Reforming Hudud ordinances to 
reconcile Islamic criminal law with international human rights 
law (Doctoral dissertation, University of Cape Town).  
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 (1) Any person who commits a qadhf offence shall be punished 

with whipping of eighty lashes and his testimony shall not be 

accepted by the Court until he repented of his 

wrongdoings21.  It is based on (Surah an-Noor, 24:4–5). 

 

IV. CONCLUSION  

          Establishing penalty in society discourage the criminals and 

other people in committing with crimes. It creates in human mind 

concern about crime and its harmful results. It motivates people to 

follow the law, system, discipline and social justice and so on. 

Discussing on punishment increase awareness of persons’ about 

their responsibilities and prevent from crimes.  Hence, objectives 

of punishment in Islam not only recompense for the crime, but also 

giving teaches the society as though they be concern about human 

rights, their life, honor, wealth and so on in society. False 

accusation of adultery is a crime that crate major problem in family 

and social life. Islam is a religion of peace. It wants to establish 

justice and human rights in society. People live with their justified 

honor, dignity, and other all legal rights. Nobody has right to 

injustice with other, hence law and its application is essential to 

protect humans life, honor, dignity, wealth and so on in family, 

social, educational, business, political, professional and other all 

aspects of life.  The first duty in Islamic law is to ensure a better 

coexistence of public benefits, to ensure common good, and to 

administrate justice and better governance.  
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     Abstract: In today’s competitive world of business, having accurate information is the key factor in distinguishing between the 

loser and the winner. Cost and management accounting embrace a range of techniques essential to all phases of product life cycle 

from providing reliable information for strategic decision making to managing construction and maintenance of costs. This study 

attempts to investigate the degree of Adoption of cost and management accounting techniques in Selected Manufacturing companies 

in and around Addis Ababa, Ethiopia. Further, factors affecting the adoption of those techniques were examined. Finally, the 

perceived effect of adopting these techniques on the company’s operating efficiency and financial performance were evaluated. In 

doing so, Descriptive and explanatory research design were used for achieving multi-dimensional objectives of this study. Simple 

Proportional Allocation stratified sampling Technique was employed for determining the sample size from each stratum of 

manufacturing firms. Total sample of 91 manufacturing firms in and around Addis Ababa were included in this study & structured 

survey Questionnaires were distributed to each of them. Consequently, 65 usable Questionnaires were collected back and used for 

analysis and discussion of results. The finding of this study revealed that, currently selected Ethiopian manufacturing firms in study 

area are gradually adopting cost and management accounting techniques. The widely adopted cost and management accounting tool 

was budgeting control techniques with weighted mean average of 3.94 and standard deviation of .634. Throughput accounting was the 

least adopted techniques by respondent firms. Further, multiple regression model analysis result indicated that, 80.8% of variation in 

adoption of cost and management accounting techniques by manufacturing firms in and around Addis Ababa was explained by factors 

included in the model. finally, finding of this study indicated that, there was significant effect of adopting cost and management 

accounting techniques on sample manufacturing firms operating efficiency and financial performance. The researcher recommended 

the management of Ethiopian manufacturing firms to give due consideration for adoption and implementation of sophisticated cost 

and management accounting techniques since it helps them to compete successfully and improve overall performance of their 

organization. 

      Key words: Cost and Management Accounting Techniques, Cost Accounting, Ethiopian Manufacturing firms, Management 

Accounting. 

 

1. Introduction 

Ethiopia’s manufacturing sector is among the key productive sectors of the economy identified under GTP I (2010-2015) which can 

spur economic growth and development because of its immense potential for wealth creation, employment generation and poverty 

alleviation (AACCSA, 2015). The manufacturing sector makes an important contribution to the Ethiopian economy and employs 

about 173 thousand people in the year 2014/2015. The sector had about 2,610 manufacturing establishments in the same year and for 

this study purpose they are divided into eight broad sub-sectors namely food and beverage products, textile and apparel products, 

leather and leather products, wood and pulp products, chemical and chemical products, rubber and plastic products, other non-metallic 

minerals products and metal and engineering products industries (AACCSA, 2015).Those firms have different objectives to be 

achieved like; profit maximization, plant diversification, proper utilization of resource and filling customer needs. In doing so, the 

necessity of cost and management accounting tools is increased for effective and efficient achievement (Tessema, 2012). The reasons 

for this are; the domestic and global competition getting severer due to globalization, decreasing profit margins, increasing input 
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prices due to the tightening energy sources, economic crises and the like. (Rao, 2015). As stated by Rao and Beg (2015) companies 

operating in developing countries have also begun to implement cost and management accounting practices which were first adopted 

by companies operating in developed countries. As a result of industrialization, the need for accounting profession was emerged and 

then business managers and management accountants needed in private companies were mostly transferred from State Economic 

Enterprises (Aysan, 2006).  

In the last decades, cost and management accounting has gained importance as private sector developed in almost all areas. Large 

industrial enterprises set up cost and management accounting segments in accounting departments (Aysan, 2006). Furthermore, 

curricula of faculties of economics and administrative sciences included cost accounting and/or management accounting along with 

financial accounting. The disciplines are specifically different in their definition but interconnected in the organization for useful and 

purposeful achievement. 

Management accounting is the part of the management process that is focused on adding value to organizations by attaining the 

effective use of resources in dynamic and competitive contexts. It contains all the information which is officially gathered to support 

the decision making in production. It is used for internal purposes and therefore different from financial accounting which is used for 

reporting for external stakeholders (Andreas, 2013). Cost accounting is the process of accumulating and accounting for the flows of 

costs in a business. It is defined as a technique or method for determining the cost of a project, process, or thing through direct 

measurement, arbitrary assignment, or systematic and rational allocation. The appropriate method of determining cost often depends 

on the circumstances that generate the need for information. This can be information such as material cost, production cost, product 

cost, investment calculations, and budget (Drury, 2001). 

Manufacturing firms highly dependent on information released from cost and management accounting personnel such as; details 

information regarding cost of raw material, cost of labor force and other inputs has to be clear for the firm’s management before 

starting the operations. Further, manufacturers are surrounded by different decisions which need powerful and tactical human and 

system for selecting the best alternatives (Ahid & Augustine, 2012). A critical managerial function is decision making. Those 

decisions may make from; marketing, production, financial and non-financial perspectives. A primary objective of decision-making is 

to achieve optimum utilization of the business’s capital or resources. In management accounting, the objective is not necessarily to 

make the best decision but to make a good decision. Because of complex interacting relationships, it is very difficult, even if possible, 

to determine the best decision. Management decision making is highly subjective. Whether a decision is good or acceptable depends 

on the goals and objectives of management. Consequently, a prerequisite to decision making is that management have set the 

organization’s goals and objectives. For instance, management must decide strategic objectives such as the company’s product line, 

pricing strategy, quality of product, willingness to assume risk, and generate profit (Ahid & Augustine, 2012) 

In setting goals and objectives, it is useful to distinguish between strategic and tactical decisions. Strategic decisions are broad based, 

qualitative type of decisions which include or reflect goals and objectives. Strategic decisions are non-quantitative in nature. Strategic 

decisions are based on the subjective thinking of management concerning goals and objectives. Tactical decisions are quantitative 

executable decisions which result directly from the strategic decisions. The distinction between strategic and tactical is important in 

management accounting because the techniques of management accounting pertain primarily to tactical decisions. Management 

accounting does not typically provide techniques for assisting in making strategic decisions. Once a strategic decision has been made, 

then a specific management tool can be used to aid in making the tactical decision. For example, if the strategic decision has been 

made to avoid stock outs, then a safety stock model may be used to determine the desired level of inventory (Hilton et.al., 2000).  

Management accounting deals with those decisions that require quantitative data. In a technical sense, management accounting 

consists of mathematical techniques or decision models that assist management in making quantitative type decisions. For any type of 

decision discussed above, adoption and implementation of cost and management accounting techniques are important for efficient and 

effective achievement of organization’s objective (Hilton et.al., 2000). Some of those modern cost and management accounting 

techniques needed to be adopted by manufacturing firms for purpose of reducing and managing their cost includes; Activity based 

costing/management, Target costing/management, Just-in time, Life-cycle costing, Kaizen costing or management, and so on. There 

are also other cost and quality maintaining tools like, Business process Re-engineering, Balanced score card and Total quality 

management etc. (Drury, 2001). The purpose of this study is to assess the adoption of these cost and management accounting 

techniques by manufacturing firms in and around Addis Ababa, Ethiopia. 
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1.1. Statement of the Problem 

Among business organization classified in the world; Manufacturing firms are well known in terms of their contribution to one 

country economic development and profitability size generated within a given period of time.  In Ethiopia also, manufacturing sector 

is among the key productive sectors of the economy identified under GTP I (2010-2015) which can spur economic growth and 

development because of its immense potential for wealth creation, employment generation and poverty alleviation(AACCSA, 2015).  

Though sector has such positive advantages, there are number of challenges and difficulties that hinders the achievement of the 

required objectives. Some of those factors in manufacturing firms include; domestic and international competition due to 

globalization, increase in price of input due to tightening energy sources, technological development, experience and level of 

education of employees, economic crises etc. (Rao, 2015).  

In today world of competition, managing and controlling such factors; create the need of Cost and Management Accounting 

Techniques in manufacturing firms more than ever.  Because, Manufacturing firms were highly dependent on information released 

from cost and management accounting personnel. For instance, details information regarding cost of raw material, cost of labor force 

and other inputs has to be clear for the firm’s management before starting the operations. in addition to this, manufacturers are 

surrounded by different decisions which need powerful and tactical human and system for selecting the best alternatives (Tessema, 

2012).  

The management of organization is responsible for making various decision after relevant information were provided by responsible 

bodies whose supported by Cost and Management Accounting techniques adopted. For that reason, companies operating in 

developing countries like Ethiopia are also liable for adopting and implementing cost and management accounting tools which 

initially adopted by developed countries in order to make effective and significant decision (Tessema, 2012).  Cost Accounting as 

information basis, support the manager of organization by providing relevant information that help them for purpose of planning, 

controlling and decision making. Over last few decades gathering relevant information which satisfy need for management of the 

business for making decision has been emphasized as the fundamental task of cost accounting (Panciu, 2011). The researcher strived 

to assess whether Ethiopian manufacturing companies in study area are implementing cost and management accounting techniques 

for; evaluating efficient utilization of their resource, measuring overall operational efficiency and financial performance. To the 

researcher knowledge, there are insignificant number of studies undertaken regarding adoption and practice of cost and management 

accounting techniques in Ethiopian manufacturing firms. Some of reviewed literatures around this area were as follow starting from 

foreign countries experience to that of our country since it become easy for identifying the gap of the study. 

 According to empirical study conducted on Turkish manufacturing companies the adoption and practice of cost and management 

accounting tools is relatively high (Uyar, 2010). The other study was undertaken in Sweden which designed to investigate the 

informational relationship between Management accounting and operations management in companies. The Results from this research 

showed that there are many factors to be considered when choosing and designing an appropriate Management accounting system. 

Contextual factors which include market, manufacturing strategy, Technology, and size of organization were considered (Andreas, 

2013). 

In the other related literature, Mazumder, (2007) carried out a study on Application of Management accounting techniques in decision 

making by Manufacturing Firms in Bangladesh. They found out those modern techniques such as Activity Based Costing, just in 

Time, Total Quality Management, Process Reengineering and Theory of constraints are not used in public and private sector 

manufacturing enterprises, but a few multinational corporations use the modern techniques particularly Just- in- Time system and 

Total Quality Management. The final paper reviewed for concern of relating this thesis with evidence from foreign countries was 

conducted on cost and management accounting practice on Indian manufacturing companies and finalized with result which stated, 

the most widely used product costing method is job costing; and pricing decisions is the most important area where costing 

information is used. Furthermore, decreasing profitability, increasing costs and competition, and economic crises are among few 

factors which increase the perceived importance of cost and management accounting tools (Rao, 2015). 

In Ethiopian case there are no such sufficient studies which directly related to the problem under study but the researcher made his 

best for identifying the Gap for this study. One of few literatures around this area was the study conducted on significance of Cost 

management tools for decision making in Ethiopian private limited manufacturing companies (Tessema, 2012). Findings of this study 

revealed that Budgetary Control followed by Funds Flow Analysis, Absorption Costing, ABC Analysis, Segment Reporting, and 

finally Total Quality Management (TQM) have been frequently high-ranking techniques (Tessema, 2012).  

Based on those empirical evidence, the researcher attempted to identify research gap from two angles. The first was modifying the 

problem stated in previous research which is about the significance of Cost management tools for decision making in to degree of 

Cost and management accounting techniques adoption and practice in Selected Ethiopian manufacturing firms & its effect on firms 

operating efficiency and financial performance. Secondly, examining some of the factors which affects the adoption and 
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implementation of these techniques in selected manufacturing firms of Ethiopia by enlarging the sample size taken by Tessema, 

(2012) which incorporated only private limited companies from any manufacturing firms in and around Addis Ababa city regardless 

of ownership. To sum up, this study assessed the adoption of Cost and management accounting techniques in selected Ethiopian 

manufacturing firms by applying the experience of developed and other developing countries disseminated through online literatures. 

Further, the above research gaps were investigated by setting the following research questions and objectives; 

1.2. Objectives of the Study 

The overall objective of this study was examining the adoption and practice of cost and management accounting techniques 

in the operation of Ethiopian selected manufacturing firms for the last five years. For purpose of executing overall 

objective of this study, the following particular objectives were formulated; 

1. To assess the adoption of cost and management accounting techniques in selected manufacturing firms in and around 

Addis Ababa, Ethiopia.  

2. To investigate the factors affecting adoption of this techniques in selected manufacturing firms of study area. 

3. To evaluate the perceived effect of adopting cost and management accounting techniques on those firm’s operating 

efficiency and financial performance. 

3. Methodology  

This study adopted a descriptive and explanatory survey design. According   to Ngechu, (2004) it is appropriate where the study seeks 

to describe the characteristics of certain groups, estimate the proportion of people who have certain characteristics and make 

predictions. This study sought to collect data from the manufacturing companies at one point in time (cross-sectional) to investigate 

the degree of adoption of cost and management accounting techniques and its impact on operating efficiency and financial 

performance of selected manufacturing companies in Ethiopia  

3.1. Source of Data and Data Collection Techniques 

The choice of particular method of collecting data depends upon the purpose of collecting data, the information being collected, and 

the resources available for the researcher and the skills of the researcher (Kothari, 2004). Accordingly, the data for this study was 

collected from both primary and secondary sources. Primary data are those data that are gathered for a specific purpose or for a 

specific research project by effort of researcher. Primary data are more accurate and reliable compared to secondary data (Ngechu, 

2004). The source of primary data for this study were company’s finance vice president, finance officers, budget and cost department 

employees who have the understanding regarding the subject under study. The secondary sources of data were obtained from 

published articles in business journals, books, thesis, company reports and publications, websites and related documents. The 

researcher prefers this type of data because respondents may not have time and willingness to answer all question specially regarding 

financial performance effectively. acquiring secondary data are more convenient to use because they are already condensed and 

organized (Saunders et al., 2003).  Moreover, analysis and interpretation are done more easily.  

3.1.1. Data Collection Instruments 

After source of data is clearly identified the next step is finding the most appropriate way of collecting data for study under the 

process. As indicated in the above paragraph there are two sources of data collection namely, primary and secondary. But the question 

is, which instruments of primary and secondary data sources are relevant for this study? Accordingly, the researcher used survey 

study instruments from primary data collecting instruments for different reasons. for instance, reliable and accurate information are 

gathered if primary data instruments are used than that of secondary sources. The adoption of the survey design, in this study, was to 

gather information that is not available from document, records and make conclusions about adoption of cost and management 

accounting techniques and its significance in the firm based on responses of a sample respondents. The questionnaires were more of 

structured and distributed to each strata of the manufacturing firms in and around Addis Ababa, Ethiopia. Total of 91 copies of 

questionnaires were distributed by obtaining a minimum of one observation from each manufacturing samples. Finally, 65 usable 

responses were collected back with 71.4% response(return) rate. The un returned questionnaires may be due to lack of sufficient time 

and committed respondents. 

3.2. Sample Size and Sampling Techniques 

Sample were used instead of the whole population for many reasons. some of basic necessity of taking samples were; There could be 

resource (time, finance, manpower, etc.) limitations which would make it difficult to study the whole population, Sampling provides 

much quicker results than does a census, and there is also an argument that the quality of a study is often better with sampling than 
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with a census Abdi, (2012/13). Considering the above mentioned and other limitations, taking the census of manufacturing firms in 

Ethiopia is challenging. As a result, the researcher had included manufacturing firms in and around Addis Ababa, in this study as 

sample unit. In doing so, the manufacturing firms were grouped in to large strata based on their activities and previous studies 

experiences by using non- overlapping stratified sampling techniques.  

Sample size of each Stratum was determined by using simple proportional allocation stratified sampling formula discussed in the 

following table (i). This technique is selected by researcher due to absence of information regarding stratified sample variance of each 

stratum and for including representative sample of manufacturing firms in and around Addis Ababa, which expected to fulfill some 

criteria like size, location, technological advancement and accessibility of using modern cost and management accounting techniques. 

From total population of manufacturing firms in Ethiopia according to secondary data prepared by Central statistical Agency since, 

2015/16, there are 1,017 manufacturing firms found in and around Addis Ababa. Total population of Strata before sampling were 

listed in table (i) below. The sample size determination formula used here is obtained from lists of simplified formula for proportions. 

According to Yamane, (1967) simplified formula for computing sample by using Assumption of 95% confidence level and 5% level 

of precision was given as follow: 

𝒏 =
𝑵

𝟏+𝑵(𝒆)^𝟐
          where; n is sample size, N; target population size, and e; is level of precision  

The researcher used this formula only for determining sample size of whole manufacturing firms in and around Addis Ababa. Many 

researches mainly in Social stream used between 90-95 percent confidence level. For determining sample size of this study 10% level 

of precision was used considering the time, cost and other limitation to acquire the target sample size. The following is target sample 

size.         

𝒏 =
𝟏𝟎𝟏𝟕

𝟏+𝟏𝟎𝟏𝟕(.𝟏)^𝟐
  = 91*                             *:  rounded to next digit 

After sample size was calculated, the Researcher applies the following simple Proportional allocation formulae for determining 

specific number of representative samples received from each Stratum of manufacturing firms. 

𝒏𝒊 =
𝑵𝒋

𝑵
*n……………………………… (2)      Where; n:is predetermined sample size from target population., ni: is sample size of each 

Stratum of manufacturing firms, Nj: population of each Stratum in manufacturing firms in and around Addis Ababa. 

The following Table (i) displays detail procedures of determining particular sample size of each stratum of manufacturing firms. 

Table i: Lists of Total number firms and sample size from each stratum 

Group of firms or strata  Total Number of firms (Nj) Sample size (ni)   

i; e: 𝒏𝒊 =
𝑵𝒋

𝟏𝟎𝟏𝟕
*91 

Food and Beverages  395  35* 

Textile and Apparel Products  45  4* 

Leather and Leather Products  20  2 * 

Wood and Pulp Products  95  9* 

Chemical and Its Products 

 

40   4 * 

Rubber and Plastics  120  11* 

Non-Metallic Products  140  12* 

Metal and Engineering Products  162  14* 
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TOTAL  1017 (N) 91* (n)  

i;e  𝒏 =
𝟏𝟎𝟏𝟕

𝟏+𝟏𝟎𝟏𝟕(.𝟏)^𝟐
 

  Source: compiled by researcher                  *- decimal point was rounded to next digit. 

3.3. Method of Data Analysis and Presentation 

Data analysis is the process of bringing order, structure and meaning to the mass of information collected (Mugenda et al., 2003). 

Given that the study conducted using a descriptive and Explanatory approach, data collected by survey questionnaires were analyzed 

by using the following tools. first of all, the collected data were filled on the MS. Excel and copied to the software named Statistical 

Package for Social Sciences (SPSS V-20). The name, value label and measurement level were immediately given for all Variables 

included in the study. The SPSS output was further presented by using Graph like; bar, pie chart and histogram and Table. The 

discussion and analysis made for these results by using descriptive and inferential statistics. The descriptive techniques employed for 

presenting and analyzing results obtained were measure of central tendency like; Average mean, measure of dispersion like; Standard 

deviation and Range, frequency distributions like; valid percentages. Causal and Inferential statistics were also used for analysis and 

discussion regarding the relationship between dependent and independent variables included in this study.  Pearson Product Moment 

Correlation analysis (r) was used for purpose of examining the relationship between independent and dependent variables. Variance 

inflation factor (VIF) and tolerance rate were employed for purpose analyzing the collinearity problem among independent variables. 

Multiple linear regression model was used to indicate the linear relationship between variables. Coefficient of determination (R2) 

revealed the overall variation in dependent variables which explained by independent factors incorporated in the model. Over all 

Significance of this model was indicated using F-statistics. The standardized partial correlation coefficient results which computed by 

SPSS-V-20, were used for testing significance of relationship between variables and discussing the changes in dependent variables 

due to single independent variables keeping another factors constant.  

4. Results and Discussion 

4.1.Descriptive Statistics Analysis 

4.1.1. Cost and Management Accounting Techniques Adopted and implemented 

Different researches and literature reviews supports the significance of Adopting Cost and Management Accounting Tools specially in 

manufacturing companies for different purposes. for instance, according to Tabitha  &Ogungbade, (2016), The more the development 

of the market economy indicates the more the significance of the cost and management accounting techniques. To keep pace with this 

increasing market economy, it becomes imperative for the manufacturing companies to adopt a new cost management accounting 

technique. It is also important for the manufacturing companies in Ethiopia (Tessema, 2012).  

As revealed in Article by Tessema, (2012), Cost and management accounting tools are essential to exert control over cost and to 

appraise management performance in different segments of an organization particularly in manufacturing organizations. The 

implementation of the total cost and management accounting methodology helps top management in their decision making, to select 

projects and prioritize them, and give the final decision whether to implement or not, and if they decide to do whether to make it or 

buy it. Cost and management accounting embrace a range of techniques essential to all phases of an asset life cycle, from providing 

reliable information for strategic decision making, to managing construction and maintenance of costs. A firm that fails to reduce 

costs as rapidly as its competitors will find its profit margins squeezed and its existence threatened (Charles et al.,2012).  

The competitive environment demands the development of sophisticated cost management accounting practices to keep cost down. 

From early on, the Japanese manufacturers recognized that the most efficient way to keep costs down was to design them out of 

products rather than to reduce costs after products entered production. Nowadays, companies managers need cost systems to perform 

three primary functions: Valuation of inventory and measurement of the cost of goods sold for financial reporting because of the 

external circumstances with investors, creditors, regulators and authorities; Estimate of the cost of activities, products and services 

and customers because of the internal managers needs to understand and improve the economics of their operations; and Provide 

accurate and timely cost information and economic feedback to managers and operators about process efficiency to make both 

strategic decisions and operational improvements (Saaydah & Khatatneh,2014). Successful manufacturing companies are those which 

adopt cost and management accounting tools to evaluate outcomes associated with their operations and to overcome various 
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problems, such as, asset utilization management, operating at lower cost, reliable and timely information improved and continuous 

profitability and optimizing the value/wealth of the firm(Tessema, 2012).  

Manufacturing companies are categorized in to different groups based on their operation. for purpose of achieving their various 

objectives they have one common feature that was; Planning, controlling, and making decision regarding their daily operation 

(Andreas, 2013). In doing so, at least every class of manufacturing firms need to use Cost and Management Accounting information 

for success of their operation. This study assessed degree of adoption and implementation of this Techniques within different groups 

of Selected samples of 65 manufacturing companies in and around Addis Ababa, Ethiopia. To arrive at the exact analysis and 

interpretation the researcher used Weighted Arithmetic Mean and standard deviation as the statistical technique for the data gathered. 

The participants were asked to indicate the extent to which the following cost and management accounting techniques are adopted and 

implemented in their manufacturing firms. The Scoring ranged from 1 (never implemented) to 5 (Always implemented).   

Table iii: Cost and Management Accounting Techniques adopted and Implemented by selected Manufacturing firms. 

Cost and Management Accounting 

Techniques  

Total Observations  Weighted Mean   Standard D.  

Activity based costing  65  3.14  .634  

Activity based management  65  2.94  .704  

Balanced Score Card  65  3.03  .612  

Budgeting  65  3.94  .659  

Business re-engineering process  65  2.97  .637  

Just in time  65  3.32  .664  

Kaizen costing  65  2.98  .927  

Life Cycle Costing  65  2.60  .703  

Standard Costing  65  3.28  .673  

Strategic management  65  3.06  .634  

Target costing  65  2.97  .684  

Through put Accounting  65  1.34  .477  

Total quality management  65  3.29  .765  

Variable costing  65  2.92  .669  

Variance analysis  65  3.12  .650  

Source: own survey data Collected from 65 sample of manufacturing firms in and around Addis Ababa, Ethiopia processed by 

SPSS V-20.  

As results of descriptive statistics computed by SPSS V.20 displayed in the above Table (v) depicted; the most frequently adopted and 

implemented Cost and Management Accounting Techniques by most of sample manufacturing firms was Budgeting Tools with 
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weighted Average mean of 3.94 & .634 standard deviation .This result indicates that still Traditional Costing and Management 

Accounting Techniques would have a priority in application throughout the sample of 65 firms in and Around Addis Ababa .There are 

many classification of budgeting tools but in this specific study the respondents of sample company were asked about general 

budgeting techniques for accomplishment of their organization activities relating to cost and budget . The other finding depicted in the 

Above Table (v) point out that some of manufacturing firms in and around Addis Ababa currently adopted Just in time (JIT) with 

weighted mean value of 3.32 along with.664 standard deviations. Just in time was one of modern tools used for reducing unnecessary 

costs like holding cost of Raw materials if not purchased at right time. So, the above data revealed that there are some of sample firms 

which start adoption and implementation of these techniques mainly manufacturer of fresh product like; food and beverages 

supposedly used this tools for controlling unnecessary costs.  

The remaining tools Including; Total quality management (TQM), Standard costing (SC), Activity Based Costing (ABC), Variance 

Analysis (VA), Strategic Management (SMA), and Balanced Score Card (BSC) has scored mean value and (Standard deviation) of 

3.29(.765), 3.28(.673), 3.14(.634),3.12(.650),3.06 (.634) and 3.03 (.612) respectively.  This shows sample of respondent firms were 

significantly on the track of adopting these techniques because they have average mean score of greater than 3. The Cost and 

Management Accounting Techniques which has lower Mean score comparing to others in terms of adoption and implementation 

includes; Throughput Accounting (TPA), Life Cycle Costing (LCC), Variable Costing (VC) Activity Based Management(ABM), 

Business reengineering Process (BPR), Target Costing(TC) and Kaizen Costing (KC) with weighted average mean score &(Standard 

deviation) of 1.34 (.477), 2.60(.703), 2.92(.669),2.94 (.704), 2.97 (.637),2.97(.684) and 2.98 (.927) respectively.  

This shows that selected manufacturing companies adopts Cost and Management Accounting techniques for accomplishment of their 

normal operation even if there is variation on degree of implementation. Generally, every manufacturing company needs Budgeting 

tools at highest level for achievement of their activities. According to Result obtained from respondent companies, Throughput 

accounting is never adopted and implemented in any of the selected manufacturing companies in and around Addis Ababa.  When we 

see the general classification of these techniques, Traditional Cost and Management Accounting Techniques are still significantly 

implementing in selected manufacturing companies. This result was similar with job of Dugdale, Jones &Green (2005) that found out, 

the old techniques still being practiced in the UK manufacturing firms including the heavily criticized standard costing, Absorption 

costing and Marginal costing.   

This finding is also parallel with that of Tessema,  (2013) who conducted study on “significance of Cost management techniques for 

decision making” in Private manufacturing companies of Ethiopia. The other research finding which confirm the presence of a 

reasonable level of adoption of CMATs was work of Karajan, Mwangi &Nyaanga , (2012) carried out on Adoption of Modern 

Management Accounting Techniques in Small and Medium (SMEs) in Developing Countries: A Case Study of SMEs in Kenya and 

the job of Saaydah & Khatatneh, (2014) carried out on The Level of Adoption of Some Recent Cost Management Tools and the 

Perceived Effect on the Performance of Jordanian Manufacturing Companies. It is also parallel with effort of Tabitha & Ogungbade, 

(2016). On the other hand, this finding is opposite to the study carried out by Ermias, (2013) which supports increased usage and 

advancement level of Management Accounting techniques in Ethiopian manufacturing firms in the last five years.  

4.1.2. Purpose of Cost and Management Accounting information for Managers 

According to Garrison et al., (2010); managers use Management accounting information to develop, communicate, and implement 

strategy. They also use management accounting information to coordinate product design, production and marketing decisions and to 

evaluate the overall company’s operating performance including their employees. Management needs helpful cost management 

systems, employees who are proficient in understanding some important cost terms and cost flows in organization, proper handling of 

indirect cost and overhead allocation particularly in a manufacturing environment that uses either job order or process systems. 

Additionally, Andreas, (2013), Garrison et al., (2010), & Weygandt et al., (2008) introduced the use of environmental and target 

costing, just-in time manufacturing, kaizen costing, and benchmarking scheme to minimize the cost of making and keeping a product 

for a long period of time. Likewise, their books highlighted and call the attention of using budgets for planning and coordination 

functions, by way of determining the level of capacity-related and flexible resources, managing the budgeting process, interpreting the 

production plan, comparing actual and planned results, preparing periodic and continuous budgeting, controlling discretionary 

expenditures and the role of budgeting in service and not-for profit organizations.  

The researcher Analyzed data regarding the purpose of Cost and management accounting techniques after response from 65 usable 

questionnaires collected back from manufacturing firms in and around Addis Ababa, for comparing the reality on the ground with that 

of theoretical perception.  Respondent firms were asked to answer the purpose for which their company apply those mentioned Cost 
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and management accounting techniques and their response were analyzed by using descriptive statistics. The result was summarized 

in the following Frequency table that developed using SPSS V- 20. 

Table iiii: Summary of Result obtained for purpose of adopting CMATs. 

 Purpose of CMATs:  Frequency  Percent Valid Percent  Cumulative  

Percent  

 for cost management and reduction  17  26.2  26.2  26.2  

for quality improvement 5  7.7  7.7  33.8  

for pricing decision  4  6.2  6.2  40.0  

for budgeting decision  37  56.9  56.9  96.9  

performance evaluation  2  3.1  3.1  100.0  

 Total  65  100.0  100.0   

Source: SPSS V-20 output processed from data of 65 surveyed manufacturing firms in and around Addis Ababa, Ethiopia   

According to result depicted in the above table (vi), 56.9 percent of total respondent’s firm used CMAT for budgeting practices, 

followed by 26.2 percent of total respondent’s firm which apply those tools for purpose of cost management and reduction. This 

indicates most of selected companies were given priority for budgeting activities and give consideration for reducing cost of its inputs 

most probably cost of factor of production (land, labor, capital and other inputs). 

 On the other hand, as revealed in the table most of respondent firms does not apply those tools for purpose of performance 

evaluation, quality improvement and pricing decision. According to respondent’s firm only 3.1 percent of selected manufacturing 

companies apply CMATs for purpose of performance evaluation and 6.1 percent of companies were used this tools for making pricing 

decision and finally 7.7 percent of total respondents’ company apply those techniques for quality improvement. This indicates most of 

manufacturing firms included in the study did not properly evaluate its performance, it doesn’t accurately make pricing decision as 

per theoretical standard and also there is no that much focus on the quality of product produced. This finding is consistent with that of 

Dekker & Smidt (2003) which states the main objective of adopting target costing in 30 Dutch firms were for reduction of cost.  

Further, this finding lends credence to the findings of Wijewardena & De Zoysa, (1999) whose study revealed that Australian 

Manufacturing companies place more emphasis on Cost control tools such as budgeting, Standard Costing and Variance Analysis at 

the manufacturing stage while their Japanese counterparts devote more attention to cost planning and cost reduction tools based on 

target costing at product planning and design stage. This finding is also consistent with result of Ashfaq et al., (2014) who found out 

the determination of CMATs includes costing practices; budgeting practices & decision-making practices especially when traditional 

management accounting tools are concerned in the service sector of Pakistan.  

4.1.3. Results and Analysis for Effect of Adopting CMATs on Financial Performance. 

Table iv: perceived effect of Adopting Cost and Management Accounting Techniques on Company's Financial performance. 

Financial performance indicators:  N  Min.  Max Mean   S.D  
Sig.(2tailed)  

Lowering product costs  65 4 5 4.85 .364 .000 

More productive use of available resources  65 3 5 4.00 .559 .000 

Improved operating profit  65 3 5 3.85 .643 .000 
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Higher return on assets  65 4 5 4.58 .497 .000 

Higher return on equity  65 3 4 3.72 .451 .000 

Better profit planning  65 2 4 3.40 .746 .000 

Smoother budget preparation  65 2 4 3.25 .708 .000 

More control over budget variances 65 1 4 3.15 .988 .000 

Better ability to eliminate non-value-added 

activities  

65 3 4 3.55 .501 .000 

Better liquidity management  65 1 4 2.86 1.130 .000 

Over all  Mean and Standard deviation    
3.721*   0.66 

 

Source: SPSS V-20 output processed from data of 65 surveyed manufacturing firms in and around Addis Ababa, Ethiopia 

*- Over all mean is significant at 1percent significance level.   

The above Table (vii), shows the mean perceived effect of adopting cost and management accounting tool on each of several 

indicators of company’s relation with Financial performance. This effect was ranked by using 5-point Likert scale starting from 

(strongly dis agree with one point to strongly agree with 5 point). According to the outcome displayed in the above Table (vii), the 

usable responses from sample of 65 manufacturing firms showed about 4.85 mean improvement on lowering product cost was found 

to be great achievement of applying CMATs. The other financial performance indicators which got mean score of 4.58 was high 

Return on Asset (ROA) achieved after implementation of those techniques. Respondent firms also verified that effect of adopting 

CMATs to some level improve their use of productive available resources with average mean of 4 point. The other consequences of 

using cost and management accounting techniques includes; improved operating profit, higher return on equity, better profit planning, 

smoother budget preparation, more control over budget variances, better ability to eliminate non-value-added activities and better 

liquidity management with average mean of 3.85, 3.7 ,3.40, 3.25, 3.15, 3.55 and 2.86 respectively.  We concluded that there is 

significant effect of adopting cost and management accounting techniques on financial performance manufacturing firm in the study 

area supported with overall mean of 3.721 (.6587 standard deviation). This result was consistent with that of Saaydah & Khatatneh, 

(2014) whose finding revealed positive and significant perceived effect of applying these tools on corporate operating efficiency, 

relations with customers and employees and accounting as well as market performance. 

4.1.4. Results and Analysis for Effect of Adopting CMATs on Companies Operating Efficiency. 

Table v: Perceived effect of adopting cost and management accounting techniques on companies operating efficiency. 

Operating efficiency indicators: 
N 

 

Min Max.  Mean  S.D Sig.(2-tailed)  

Increased efficiency in product design 65 4 5 4.52 .503 .000 

Better understanding of product contribution 65 3 4 3.72 .451 .000 

Successful translation of corporate strategy to 

understandable operating concepts 

65 3 5 3.97 .529 .000 

Increased productivity of human resources 65 3 5 3.88 .801 .000 

Increased efficiency in production operations 65 3 4 3.49 .504 .000 
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More efficient and smoother organization of 

production 

65 2 4 3.31 .727 .000 

Obtaining raw materials and components in the right 

quantity, quality and time 

65 2 4 3.29 .824 .000 

Over all mean and standard deviation    3.74* 0.6198  

*-Over all mean is significant at 1 percent significance level.  

Source: SPSS V-20 output processed from data of 65 surveyed manufacturing firms in and around Addis Ababa, Ethiopia. 

The above Table (viii), shows the mean perceived effect of adopting cost and management accounting tool on each of several 

indicators of company’s relation with Operating efficiency. This effect was measured by using 5-point Likert scale starting from 

(strongly dis agree with one point to strongly agree with 5 point). According to the Mean consequence of using CMATs on firms 

operating efficiency indicators displayed in the above table; the usable responses from sample of 65 manufacturing firms stated about 

4.52 mean improvements on efficiency in product design was found to be great achievement of applying CMATs. The other 

Operating efficiency indicators which got mean score greater than 3.50 were; Better understanding of product contribution, Successful 

translation of corporate strategy to understandable operating concepts, and Increased productivity of human Resources.  The 

additional outcome of using Cost and management accounting techniques with average mean lower than 3.50 includes; increased 

efficiency in production operations, more efficient and smoother organization of production, and obtaining raw materials and 

components in the right quantity, quality and time. This result shows that there is significant effect of adopting cost and management 

accounting techniques on operating efficiency of sample of 65 selected manufacturing firm in the study area supported with overall 

mean of 3.74 & 0.6198 standard deviation. This result was parallel with that of Saaydah & Khatatneh (2014) whose finding shows 

positive perceived effect of applying these tools on firms operating efficiency, relations with customers and employees and 

accounting as well as market performance.  

4.2.Inferential Statistics Results 

4.2.1. Factors affecting the adoption of cost and management accounting techniques in selected manufacturing firms in and around 

Addis Ababa. 

The respondents’ firms were asked about the factors which has influence on the adoption of Cost and management accounting 

techniques in their organization. The researcher arranged alternatives for them by using five-point Likert scale rating from strongly 

dis agree with 1-point to strongly agree with 5-point scale. The results of this data were processed by SPSS V-20. Causal and 

Inferential statistics were employed to examine relationship between variables and perform tests for postulated hypothesis regarding 

the relationship between factors included in the model and Adoption of CMATS.  

4.2.2. Correlation results and analysis 

Table vii: Pearson Product Moment Correlation Result and Analysis. 

 TECAV COMPET COMPS AGEOFC EDULVL EMPLEXP HCI AMS AOS CMAT 

TECAV  1          

COMPET  .220 1 
        

COMPS  .367** .119 1 
       

AGEOFC  .227 .026 .477** 1 
      

EDULVL  .149 .116 .094 .070 1 
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EMPLEXP  .380** .310* .508** .444** .104 1 
    

HCI  -.013 .087 .017 -.003 .065 .136 1 
   

LMS  .029 -.032 .032 .118 -.072 .004 -.201 1 
  

LOS  -.029 -.003 .087 -.176 .173 -.127 .326** -.451** 1 
 

CMAT  .569** .415** .682** .595** .103 .740** .187 .082 -.092 1 

*. Correlation is significant at the 0.05 level (2-tailed), **. Correlation is significant at the 0.01. 

Source: SPSS V-20 output processed from data of 65 surveyed manufacturing firms in and around Addis Ababa, Ethiopia. 

According to Kothari, (2004), the Pearson Product Moment Correlation Coefficient is a widely used statistical method for 

obtaining degree of the relationships between two variables when the relationships between the variables is linear and when the 

two variables correlations are continuous. It also stated, the value of ‘r’ lies between ± 1. Positive values of r indicate positive 

correlation between the two variables (i.e., changes in both variables take place in the statement direction), whereas negative 

values of ‘r’ indicate negative correlation i.e., changes in the two variables taking place in the opposite directions. A zero value of 

‘r’ indicates that there is no association between the two variables. When r = (+) 1, it indicates perfect positive correlation and 

when it is (–)1, it indicates perfect negative correlation, meaning there by that variations in independent variable (X) explain 100% 

of the variations in the dependent variable (Y). We can also say that for a unit change in independent variable, if there happens to 

be a constant change in the dependent variable in the same direction, then correlation will be termed as perfect positive. But if 

such change occurs in the opposite direction, the correlation will be termed as perfect negative. The value of ‘r’ nearer to +1 or –1 

indicates high degree of correlation between the two variables (Kothari, 2004). The researcher used this basis to investigate the 

degree of relationship between Adoption of cost and management accounting techniques (dependent variables) and nine 

independent variables displayed in the above table (ix). Based on value of ‘r’ indicated in the above table (ix), there is no either 

perfect positive or negative correlation between variables. But there is positive correlation between Technological advancement 

(TECAV), Competition among firms (COMPET), Company size (COMPS), Age of companies ( AGEOFC), Employee experience 

(EMPLEXP) Employees level of education (EDULVL), High cost of implementation (HCI) and Availability of Management 

support (AMS) and Adoption of cost and management accounting techniques (CMATs).additionally there is negative correlation 

between cost and management accounting techniques and Availability of specialist (AOS) with ‘r’ value of -.092. it can be 

concluded that the variation in dependent variables included in this study was changed in the same direction (positive) with 

variation of eight independent variables and changed with opposite direction with one independent variable which is availability of 

Specialist (AOS). 

4.2.3. Tests for Multicollinearity 

Correlation among independent variables may pose problems in interpreting regression coefficients. This is not a problem of model 

specification, but of data (Hair et al., 2006). Although the magnitude of correlation coefficients is moderate, a lack of high correlation 

values does not ensure absence of collinearity, as the combined effect of two or more independent variables may cause 

multicollinearity. The conventional measures for multicollinearity are Tolerance and the Variance Inflation factor (VIF). The 

tolerance value is the amount of an independent variable’s predictive ability that is not predicted by the other independent variables in 

the equation (Hair et al, 2006). A Tolerance value of 1.00 indicates that a variable is totally unaffected by other independent variables. 

Theoretically, Rule of thumb states a VIF greater than 10 may suggest that the concerned variable is multicollinear with others in the 

model and may need to be excluded from the model. 

Table vii: Collinearity statistics results 

 

               Variables 

 

Standard. Coefficient 

 

Collinearity Statictics  

 

 

             Beta 
  Tolerance     VIF 
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Source: SPSS V-20 output processed from data of 65 surveyed manufacturing firms in and around Addis Ababa, Ethiopia.  

The result of the Tolerance values and VIFs test for multi collinearity displayed in Table (x) above showed that multicollinearity 

problem does not exist. 

4.2.4. Multiple regression analysis results and discussion 

Table viii: Model summary for multiple regression model 

R 

 

R Square 

 

Adjusted R 

Square 

 

Std. Error of the 

Estimate 

 

Change Statistics 

R Square 

Change 

F Change df1 df2 Sig. F Change 

.914a .835 .808 .337 .835 30.962 9 55 .000 

Source: SPSS V-20 output processed from data of 65 surveyed manufacturing firms in and around Addis Ababa, Ethiopia.  

The above Table (xi), depicted the results of Multiple regression analysis model. It revealed that Adoption of Cost and Management 

Accounting Techniques measured by nine independent variables. it also presented R-value: .914, R2: .835, Adjusted R-square: .808. 

Coefficient of determination depicted that about 80.8 percent of variation in adoption of cost and management accounting techniques 

for sample of 65 manufacturing firms in and around Addis Ababa city was Explained by technological advancements, competition 

among those firms, size and age of firms, and employees related factors which incorporated in this model. The remaining 19.2percent 

was changed due to other factors which did not incorporated in this model. As revealed in Table (xi) This model significantly 

determined core factors which affect the adoption of cost and management accounting techniques in the sample of 65 manufacturing 

firms in and around Addis Ababa, Ethiopia. 

Table ix(a): ANOVA test results for Multiple Regression 

 Sum of Squares Freedom Mean Square F Sig. 

    Regression  31.685 9 3.521 30.962 .000 

     Residual  6.254 55 .114   

TECAV .248 .788 
1.268 

COMPET .220 .866 
1.155 

COMPS .305 .585 
1.711 

AGEOFC .247 .674 
1.484 

EDULVL -.033 .932 1.072 

EMPLEXP .288 .557 1.795 

HCI .157 .841 1.189 

AMS .047 .777 1.286 

AOS -.054 .633 1.580 
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Source: SPSS V-20 output processed from data of 65 surveyed manufacturing firms in and around Addis Ababa, Ethiopia.  

The above table (xii), presented the summary results of analysis of variance and F- tests statistics for multiple regression analysis data 

processed by SPSS V-20. It shows mean square value of 3.521, F-statistics with value of F: 30.962 which is significant at 0.000 or at 

1 percent significance level. The value of F is large enough to conclude that the set of independent variables as a whole were 

contributing to the variance of cost and management accounting techniques measured by those factors and further it revealed the 

significance of the multiple regression model employed for this study.  

Table x: Coefficients results for Multiple Linear Regression Model 

CMAT: -1.957+0.248TECAV+.220COMPET+.305COMPS+.247AGEOFC.033EDULVL+ 

 .288 EMPLEXP+.157HCI+.047AMS -.054AOS.  

Model  Unstandardized Coefficients  Standard Coefficients  t-statistics prob.  

  OLS        B  Std. Error   Beta  
T–value Sig 

 (Constant)  -1.957 .627  -3.120 .003 

TECAV  .279 .070 .248 4.015 .000* 

COMPET  .204 .054 .220 3.747 .000* 

COMPS  .301 .071 .305 4.257 .000* 

AGEOFC  .256 .069 .247 3.707 .000* 

EDULVL  -.030 .052 -.033 -.576 .567 

EMPLEXP  .287 .073 .288 3.921 .000* 

HCI  .241 .091 .157 2.635 .011* 

AMS  .034 .045 .047 .759 .451 

 AOS  -.072 .091 -.054 -.791 .432 

* coefficient is significant at 1 percent significance level  

Source: SPSS V-20 output processed from data of 65 surveyed manufacturing firms in and around Addis Ababa, Ethiopia  

The above Table (xiii), revealed the coefficient result of Variables along with their t-value and significance level. According to result 

depicted in Table (xiii) above, out of nine factors identified as independent variables, six variables have significant influence on the 

adoption of CMATs based on the t-statistics and probability of each variable. The remaining three factors found to be insignificant 

considering their significance value computed using SPSS V-20. Those significant factors at 1% level include; Technological 

advancement with coefficient value (beta) of 0.248 Competition among the firms with beta value of 0.220, Company size with value 

of .305, duration of firms in the operation with coefficient value of 0.247, Employee duration within the organization (employee 

experience) with beta value of .288, and high cost of implementation with beta value of 0.157. The remaining insignificant factors 

were; Company employee’s level of education with coefficient value -0.033, Availability of management support with coefficient of 

.047 and Availability of specialist with value of -0.054. To sum up, Company size and technological advancement are the most 

significant factors affecting the adoption of cost and management accounting techniques in manufacturing firms in and around Addis 
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Ababa, Ethiopia. It can also be noted that availability of specialist was found to be most insignificant factor affecting the adoption of 

cost and management accounting techniques in study area. 

5. Conclusion  

According to the result analyzed in preceding chapter, 60 percent of manufacturing firms in and round Addis Ababa city were 

manufacturer of food and beverages which are privately owned followed by eight companies which are manufacturer of non - metallic 

products. Manufacturer of rubber and plastics product found to be Small number of manufacturing firms in and Around Addis Ababa, 

Ethiopia. This implies, Food and beverages are still dominant agro processing industries in Ethiopia as well as in the study area 

(AACCSA, 2015). 

The finding also revealed nearly 68 percent of total respondent firms were owned by domestic private and approximately 23 percent 

of respondent company were owned by public(government). the remaining 6 companies were foreign owned firms. This shows 

current environment encourages the participation of private investors in the manufacturing sector of economy. As a result, there might 

be high competition among the sectors through implementing productive tools, reducing and managing the cost of production, 

drafting new competitive strategies and so, on. This rivalry leads to adoption of Cost and management accounting techniques for 

overcoming and winning such stiff competition. Thus, according to Hilton, (2000) The more the development of the market economy, 

indicates the more the significance of the cost and management accounting techniques adopted.  

Further, its shows about 24.6 percent of total firms has 200 to 300 total employees followed by 21.5% of total respondent firms with 

total employee of greater than 400 and 20% of sample manufacturing firms which between 100 to 200 employees were engaged in 

their operation. This shows still there is huge gap which need to be covered regarding employment opportunities in the manufacturing 

firms in and around Addis Ababa city administration comparing to ratio of total labor force found in the country. The findings showed 

that above half of total respondent firms were still using traditional machinery and equipment for their normal operation followed by 

those firms which use hybrid of latest and old machineries for their current operation. But only 6.2 percent of total respondent firms 

were using recent technology and tools for undertaking their objective of producing goods and services. In today competitive 

environment upgrading the system is very important issues to be raised in every manufacturing firms (Tessema, 2012).  

The other major part of finding was the degree of Adoption of cost and management accounting techniques and its implementation in 

study area. Cost and management accounting tools are essential to exert control over cost and to appraise management performance in 

different segments of an organization particularly in manufacturing organizations (Hilton, 2000). Theoretically, the competitive 

environment demands the development of sophisticated cost management accounting practices to keep cost down. From early on, the 

Japanese manufacturers recognized that the most efficient way to keep costs down was to design them out of products rather than to 

reduce costs after products entered production. According to finding of this study total manufacturing firms included in this study has 

at least awareness about those techniques. But all techniques are not adopted and implementing by whole manufacturing firms 

equally. 

 The result revealed that from 15 Cost and management accounting techniques included in this study, the most frequently adopted and 

implemented techniques by all respondent’s firms was Budgeting. According to different empirical studies; organizations manager’s 

give attention of using budgets for planning and coordination functions, determining the level of capacity-related and flexible 

resources, managing the budgeting process, interpreting the production plan, comparing actual and planned results, preparing periodic 

and continuous budgeting, controlling discretionary expenditures. The other tools moderately adopted and practiced by many 

manufacturing firms in and around Addis Ababa includes; Just in time (JIT), Total quality management (TQM), Standard costing 

(SC), Activity Based Costing (ABC), Variance Analysis (VA), Strategic Management (SMA), and Balanced Score Card (BSC). on 

the other side, infrequently used cost and management techniques by all sample manufacturing firms was Throughput accounting.   

The researcher also assessed the purpose of adopting cost and management accounting techniques in sample of manufacturing 

companies in Ethiopia. Theoretically cost and management accounting provides useful information for internal users mainly managers 

and other influential personnel in side organizations while financial accounting disseminates such information for external users like 

shareholders, government, investors, suppliers and customers. According to Garrison et al. (2010); Managers use management 

accounting information to develop, communicate, and implement strategy. Those developed strategies were cost strategy, pricing 

system, marketing and customer selection. They also use management accounting information to coordinate product design, 

production and marketing decisions and to evaluate the overall company’s operating performance including their employee’s 

performance. This finding also support the general purpose of those techniques.it revealed out from total respondent’s firm 56.9 

percent used CMATs for budgeting practices, followed by 26.2 percent of total respondent’s firm apply those tools for purpose of cost 
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management and reduction. This indicates manufacturing firms were operated by employees who have awareness about the 

theoretical purpose of adopting CMATs. 

 This finding is consistent with result of Dekker and Smidt (2003), Wijewardena &De Zoysa (1999) and Ashfaq et al., (2014).  Once 

those techniques are adopted by manufacturing firms there is various outcome followed their implementation. From different 

consequences of adopting cost and management accounting techniques the researcher examined operating efficiency and financial 

performance of selected manufacturing firms for this study purpose.  Operating efficiency indicators used in this study are; Increased 

efficiency in product design, better Understanding of product contribution, Successful translation of corporate strategy to 

understandable operating concepts, Increased productivity of human Resources, Increased efficiency in production operations, more 

efficient and smoother organization of production, and obtaining raw materials and components in the right quantity, quality and time.  

To sum up, there was highly significant effect of adopting CMATs on operating efficiency of manufacturing firms in and around 

Addis Ababa city depending Overall average mean of 3.74 and Standard deviation of 0.6198. 

Financial performance indicators used for this study includes; Lowering product costs, more productive use of available resources, 

improved operating profit, Higher return on assets, Higher return on equity, better profit planning, Smoother budget preparation, more 

control over budget variances, better ability to eliminate non-value-added activities, and better liquidity management.  According to 

this study finding from this all indicators, improvement on lowering product cost was found to be great achievement of adopting and 

applying CMATs in manufacturing firms in and around Addis Ababa.  According to theoretical review of literature, using more 

accurate cost information while determining the optimal product mix of a company put together management to make better 

decisions; and as a result, may have a greater effect on the success of a company. But most of the time, cost and management 

accounting tools were not used and implemented as expected due to different internal as well as external factors affecting their 

implementation. using multiple linear regression model nine independent variables were taken as influential factors affecting the 

adoption of cost and management accounting techniques in the manufacturing firms in and around Addis Ababa. Those independent 

factors include; Technological advancement (TECAV), Competition among the firms (COMPET), Company size (COMPS), Age of 

company since establishment (AGEOFC), Education level of employee (EDULVL), Employees experience (EMPLEXP), High cost 

of Implementation (HCI), Availability of management support (AMS), and availability of specialist (AOS). 

The Model summary result obtained by SPPS V-20 reveals coefficient of determination 0.808. This indicated about 80.8 percent of 

variation in Adoption of cost and management accounting techniques for sample of 65 manufacturing firms in and around Addis 

Ababa city was explained by variables included in this model. This model also revealed the coefficient result, t-statistics and P-value 

of each variables and their relationship with dependent variables.  Generally, this finding revealed Company size, employees 

experience, Age of the firms, technological advancement and competition among the firms identified as influential factors that 

positively and significantly affect the adoption of cost and management accounting techniques in the manufacturing firms included in 

the study area and to the contrary employee’s level of education, availability of specialist and Availability of management support 

were among insignificant factors in determining the adoption of cost and management accounting techniques in manufacturing firms 

of study area. 

 

 

5.1. Recommendation 

Based on the summary of major finding f this study, the researcher forwards the following points as recommendations for 

manufacturing firms included the study area; 

 Manufacturing firms in and around Addis Ababa city need to turn their face toward adopting of most sophisticated cost and 

management accounting techniques because Cost and management accounting tools are essential to exert control over cost and 

to appraise various organization’s performance in different segments of an organization particularly in manufacturing 

organizations.  

 Competition among manufacturing firms have to be encouraged since, competitive environment enriched development of recent 

technologies like; cost and management accounting practices which can be used to keep cost down, proper utilization of asset, 

generate reliable and timely information and obtain continuous profitability and optimizing the value/wealth of the firm. 
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 It is better for manufacturing companies in study area to have separate cost and management accounting department since, the 

execution of theory in to practice become easy and they become competent firms. The segregation of duties is the core factor of 

success. 

 Manufacturing firms included in this study area shall possibly create strong relationship with other manufacturing firms 

specially with those operated for long period of time because information regarding those firm’s experience about significant 

cost and management accounting techniques for making purposeful decision can be easily communicated. 

 The Researcher recommends those manufacturing firms in and around Addis Ababa, to give emphasis for improving product 

quality and setting appropriate price since the achieved output would noticeably profit. 

 Hiring experienced human power would be better for successful implementation of cots and management accounting tools in the 

operation of manufacturing firms in and around Addis Ababa. Because the finding of this study revealed the positive and 

significant influence of Employee experience on degree of Cost and management accounting techniques adoption and 

implementation. 

5.2. Limitation of The Study 

There are many limitations which reduces the effectiveness of this study; some of them are listed in following; 

The scope of this study was limited to investigating the degree of Adoption of Cost and management accounting techniques and 

assessing factors affecting adoption of those tools based on sample of 65 usable responses from manufacturing firms in and around 

Addis Ababa. So, the result cannot be generalized for all manufacturing firms in the country. Further, there are numerous cost and 

management accounting tools practiced by manufacturing firms over this world but for this study only few of them were investigated. 

Additionally, the method of data collection in this study was only Structured questionnaire hence data validity, might be low. There 

are only few factors affecting the adoption of cost and management accounting techniques included in the model. The last but not 

least limitation of this study was arising from low respondents’ willingness to give real response, and lack of researcher experiences. 

Despite the above-mentioned limitation, the researcher has tried to its best and the result is believed to contribute to the cost and 

management accounting practice in manufacturing firms of our country. 

5.3. Area of Future Research 

This study was done to cover the gap identified in the literature part. But there are several points remaining for future research on the 

area of cost and management accounting techniques. For instance, Further research need to take large samples of manufacturing firms 

in Ethiopia for arriving on general conclusion regarding adoption of cost and management accounting techniques. Further, it is 

advisable if the future research conducted on this area will add other method of data collection like, interview, observation and focus 

group hence accurate data will be collected. Adoption of sophisticated cost and management accounting tools and its impact on 

overall performance of organization success will also be area of future research. There is negative relationship between level of 

Education and Adoption of CMATs in manufacturing in study area. So, it needs further research to dig out the reason behind it. The 

comparison of Contemporary management accounting techniques and Traditional costing based on financial performance in Ethiopian 

manufacturing firms will be also the target future research area. Finally, it is important if Further research include sample from 

manufacturing companies of other countries with similar or almost the same micro and macroeconomic environments and operation 

system since the findings would enhance a cross-country comparison regarding the implementation level of cost and management 

accounting tools and their impact on financial performance.  
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Abstract- 

Background: Fournier Gangrene (FG) is a case of emergency 

urology with high mortality. Early and aggressive intervention can 

be done with a simple assessment system. Simplified Fournier 

Gangrene Severity Index (SFGSI) simplifies the Fournier 

Gangrene Severity Index (FGSI) while remaining sensitive and 

specific. This study aims to compare the performance of FGSI and 

SFGSI as predictors of FG patient mortality in H. Adam Malik 

General Hospital Medan. 

Materials and Methods: This study is an analytical study with a 

retrospective cross-sectional design. The research subjects were 

all patients of Medan Haji Adam Malik General Hospital who 

were diagnosed with FG in the period January 1, 2013 to 

December 31, 2017. Then the data that became components of the 

FGSI and SFGSI were age, body temperature, pulse, respiration, 

potassium, sodium, creatinine, hematocrit, leukocytes, and 

bicarbonate are recorded and compared against mortality 

outcomes. Data were analyzed using the Receiver Operator Curve 

(ROC). 

Results: From a total of 34 patients sampled in this study, with an 

average age of 60.4 (± 6.80) years in the living group and 61.5 (± 

7.04) years in the deceased group. The difference in length of stay 

in living patients was 23.42 (± 3.59) days compared to 6.30 (± 

1.95) days in patients who died in which all patients were male. 

There was a significant relationship between FGSI scores with a 

cut-off> 9 (P <0.001, sensitivity 90% specificity 95.8%). The 

SFGSI cut-off value was> 2 (p <0.001, sensitivity 80%, specificity 

91.7%). 

Conclusion: FGSI results> 9 are prognostic factors for 

determining FG output (sensitivity 90% and specificity 95.8%). 

SFGSI has good sensitivity and specificity at a lower cost (80% 

and 91.7%). 

 

Index Terms- Fournier Gangrene, Fournier Gangrene Severity 

Index, Simplified Fournier Gangrene Severity Index, Mortality 

 

I. INTRODUCTION 

ournier Gangrene (FG) was first identified in 1883 when 

French venereologist Jean Alfred Fournier described a series 

of cases in previously healthy young men suffering from 

progressive gangrene of the penis and scrotum without apparent 

cause. FG is a relatively rare disease, with a disease incidence of 

1.6 cases per 100,000 male patients with a case fatality rate of 

7.5%.7 

 

In an American study conducted retrospectively in 2017, 54 

patients were treated with a diagnosis of FG at the LAC + USC 

Medical Center, which is the largest public hospital in Los 

Angeles, the USA in 2010-2016. Fournier Gangrene is a 

progressive necrotizing fascitis in the penis, scrotum area, and 

perineum. The infection that occurs is polymicrobial, which is a 

combination of aerobic and anaerobic bacteria. Unlike the initial 

description, the disease is not limited to young people or men, and 

the cause is now generally identifiable.8 FG is classified as a 

potentially fatal disease with high mortality and is included in the 

case of emergencies in the field of urology. Early and aggressive 

intervention is critical because this condition is associated with 

high mortality and morbidity rates.9 

 

Recent studies have sought to develop a method for estimating the 

prognosis of patients with FG. One method that can be used is a 

scoring system known as the Fournier Gangrene Severity Index 

(FGSI) and Simplified Fournier Gangrene Severity Index 

(SFGSI). FGSI and SFGSI are quantitative methods that are used 

as prognostic parameters in FG patients to see predictions of 

patient mortality10. FGSI was first introduced in 1995 by Laor et 

al. to predict the prognosis of patients with Fournier Gangrene. 

Laor et al. conducted a study of 30 Fournier Gangrene patients 

over 15 years and modified the acute physiology and chronic 

health evaluation II severity score.11 In clinical practice, a simple 

and trusted assessment system will be more readily accepted by 

clinicians and academics. Departing from this, Lin et al. developed 

the SFGSI score in 2014 by simplifying the variables in FGSI to 

F 
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only three variables but without losing their sensitivity and 

specificity.12 

 

This study aims to compare the performance of FGSI and SFGSI 

as predictors of mortality in patients with Fournier Gangrene in H. 

Adam Malik General Hospital Medan.  

 

II. RESEARCH ELABORATION 

The research design used in this study is an analysis with a 

retrospective cross-sectional approach. This research was 

conducted at Haji Adam Malik General Hospital Medan from 1 

January 2013 to 31 December 2017. In this study, the population 

was all patients of Haji Adam Malik General Hospital Medan who 

were diagnosed with Fournier Gangrene from 1 January 2013 to 

31 December 2017, the sampling used is total sampling. 

The inclusion criteria in this study were patients diagnosed with 

Fournier Gangrene in the ER of Human Rights General Hospital, 

January 1, 2013, until December 31, 2017, and have a complete 

medical record data. 

 

Data obtained from the recapitulation of medical record data will 

be entered into the FGSI and SFGSI tables and processed using a 

computer, with the steps of editing, coding, and tabulation. The 

data obtained were then analyzed using the Receiver Operator 

Curve (ROC) to obtain a cut-off of the FGSI and SFGSI scoring 

values. Under the Curve (AUC) area will show optimal values 

based on sensitivity and 1-specificity. The cut-off value obtained 

is then used as a predictive value for mortality

III. RESULTS AND FINDING 

A. Sample Characteristics 

Of the 34 male patients, the mean age in the living group was 

60.4 (± 6.80) years, while in the deceased group was 61.5 (± 

7.04) years. The mean length of stay in the deceased group 

was 6.3 (± 1.95) days and 23.42 (± 3.59) days in the living 

group. 

 

B. Comparison of Patient Characteristics in Living and 

Deceased Group 

The characteristics compared in the two groups consisted of 

temperature, pulse per minute, breath frequency per minute, 

serum sodium, potassium, creatinine, hematocrit, leukocytes, 

and bicarbonate. There were no statistical differences in the 

characteristics of the two groups (Table 1). 

 

Table 1: Characteristic comparison of two groups. 

Characteristics Living Deceased 
P-

Value 

temperature (°C) 37.85 (± 0.62) 37.87 (± 0.99) 0.955a 

Pulse 

rate(x/minute) 
89.38 (± 9.82) 

89.40 (± 

10.37) 
0.995a 

(x/minute) 25.17 (± 2.35) 26.20 (± 5.85) 0.600a 

Serum Natrium 

(mmol/L) 

134.38 (± 

5.46) 

134.90 (± 

8.84) 
0.834a 

Serum Kalium 

(mmol/L) 
4.24 (± 0.66) 4.91 (± 1.01) 0.077a 

Serum Creatinin 

(mg/dL) 

0.88 (0.61-

2.20) 

1.21 (0.46-

7.00) 
0.167b 

Serum Hematocrit 

(%) 

29.20 (23.1-

41.5) 

26.1 (18.0-

47.0) 
0.334b 

Serum Leukocyte 

(/mm3) 

13,024.92 (± 

5,233.55) 

13,507.00 (± 

4,829.84) 
0.804a 

Serum 

Bicarbonate 

(mEq/L) 

25.32 (± 6.10) 
22.36 (± 

11.60) 
0.623a 

 

C. Relationship between Fournier Gangrene Severity Index 

(FGSI) and Simplified Fournier Gangrene Severity Index 

(SFGSI) with Death 

A comparison of the prognostic value was seen from the Area 

Under Curve (AUC) value which is 98.5% in FGSI compared 

to 92.5% in SFGSI. We get a cut-off of> 9 to obtain a 

sensitivity value of 90% and a specificity value of 95.8% for 

FGSI scoring from this research data. Whereas in the SFGSI 

scoring, we obtained a cut-off> 2 and obtained a lower 

sensitivity value than FGSI, which is 80% and a specificity 

value of 91.7%. (Figure 1) 

 

  
Figure 1. ROC curve for FGSI and SFGSI to mortality 

 

Statistical analysis showed a P-value of <0.001, which means 

the relationship between the FGSI score with a cut-off value> 

9 to ≤ 9 and SFGSI score with a cut-off of> 2 to ≤ 2 is 

significant. 

 

Our study showed that the average age of patients was 60.71 years 

(± 6.79) with 45 is the youngest and the oldest is 72 years. Laor's 

study in 1995, the median age was 61 years with the youngest age 

of 23 years and the oldest was 90 years. From some of these 

studies, it was found that Fournier Gangrene has a reasonably wide 

age distribution of patients, ranging from 20 years to 92 years of 

age.11,13,14 
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The length of stay of patients who lived was 23.42 days compared 

to patients who died, which was 6.30 days. Previous studies have 

shown similar results. Other studies report the length of stay of 

patients who lived was 29.6 days compared to 6.7 days in patients 

who died.15,16 

 

Body temperature in this study between the living and the dead did 

not have a statistically significant difference, so was also found in 

a study from Lin et al. in 2019. In that study, the mean temperature 

of patients living in patients with Fournier Gangrene was 37.0 (± 

0.8) ° C while in the group who died was 37.3 (± 0.8) ° C.17 

 

In this study, for the variable heart rate, no difference was found 

between patients who had outcomes in the form of death and those 

who remained alive 89.40 (± 10.37) x / minute and 89.38 (± 9.82) 

x / minute. The result was also found in other studies.12,17 Likewise 

for breath frequency, wherein this study it was found in living 

patients that had a mean breath frequency of 25.17 (± 2.35) x / 

minute while in patients who died obtained breath frequency of 

26.20 (± 5.85) x / minutes.12,17 

 

For electrolyte levels, in this study, measuring serum sodium and 

potassium where there is no difference between the two variables. 

Lin's research in 2014 and 2019 supports this finding (Lin, 2014; 

Lin, 2019). Whereas Tenório in 2018, found significant 

differences in serum potassium between patients who died and 

those who lived, where patients who live have lower serum 

potassium.18  

 

Tenório's study in 2018 found there were differences in serum 

creatinine levels in patients who died with those living where 

patients who died had a higher mean serum creatinine compared 

with patients who lived. In that study, the mean serum creatinine 

of patients who died was 1.72 (± 1.16) mg / dL and in this study, 

a median value of 1.21 (0.46-7.00) mg / dL was obtained. Tenório 

found that in living patients, the mean creatinine serum was 0.95 

(± 0.55) mg / dL while in our study, the median value was 0.88 

(0.61-2.20) mg / dL. 

 

The P-value in Tenório's study for this variable was 0.001, while 

in our study, it was 0.167.18 Similar results to our study were found 

in Lin's study in 2019, where the mean number of patients who 

died and those who lived sequentially was 3.5 ± 3.3 and 4.1 ± 2.4 

mg / dL with a P-value = 0.208.17 

 

For serum hematocrit variables, Lin's study in 2019 also found 

insignificant differences.17 The same thing was found in our study, 

where the mean value in living patients was 29.20 (23.1-41.5)%, 

and in those who died was 26.1 (18.0-47.0)% with a P-value = 

0.334. Conflicting results were obtained in studies from Tenório 

in 2018 and Lin in 2014. In both studies, getting statistically 

significant differences in serum hematocrit variables with both P 

values were 0.0001.12,18 

Leukocytes obtained in patients with Fournier Gangrene who 

survived and died in this study were 13,024.92 (± 5,233.55) / mm3 

and 13,507.00 (± 4,829.84) / mm3 and the P-value = 0.804 so it 

was not significantly significant. The same thing was found in 

Lin's research in 2014 and 2018. In Lin's research in 2014, the 

mean value of living patients was 18.0 (± 10.2) / mm3 compared 

to 17.3 (± 9.3) / mm3 with a value of P = 0.822. For Lin's study in 

2019, living patients had a mean of 19.4 (± 8.1) / mm3 and those 

who died 17.2 (± 5.8) / mm3.12,17 

 

The final component assessed from the Fournier Gangrene 

Severity Index (FGSI) score is serum bicarbonate. In our study, 

the bicarbonate value of living patients was 25.32 (± 6.10) mEq / 

L compared to patients who died 22.36 (± 11.60) mEq / L and the 

P-value = 0.623. The finding is supported by Lin 2014 and 2019 

research, in which both studies have a value of P = 0.410 and P = 

0.732. 

 

Several previous studies have tried to see FGSI as a predictor of 

mortality in patients with Fournier Gangrene. The majority of 

studies get a cut-off value of> 9 with sensitivity and specificity 

values ranging from 71-88% and 78-90%, respectively.11,19,20 In 

our study, a cut-off value of> 9 was obtained and a sensitivity of 

90% and specificity of 95.8% were obtained. 

 

For the Simplified Fournier Gangrene Severity Index (SFGSI) in 

this study, a cut-off value of> 2 with a sensitivity value of 80% 

and a specificity value of 91.7% was obtained. Research from Lin 

in 2014 also has a cut-off value of> 2 and has a sensitivity of 87% 

and specificity of 77%.12 There are differences in sensitivity and 

specificity values with these studies, so further research is needed 

to test the sensitivity and specificity values in patients with 

Fournier Gangrene. 

IV. CONCLUSIONS 

In this study, the higher Fournier Gangrene Severity Index (FGSI) 

(> 9) could become a prognostic factor that can be used to 

determine the outcome of the Fournier Gangrene conditions with 

a sensitivity of 90% and a specificity of 95.8% respectively. In 

addition to using the FGSI assessment, a simplified assessment 

was also developed, namely the Simplified Fournier Gangrene 

Severity Index (SFGSI), where based on this scoring, it could have 

other prognostic factors in the Fournier Gangrene case and have a 

sufficiently good result, with a sensitivity of as much as 80% and 

specificity 91.7%, while having a lower cost compared to Fournier 

Gangrene Severity Index (FGSI). 
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Abstract: The proximate and phytochemical  composition of Vernonia amygdalina samples X and Y taken from Donga metropolis and 

Donga non residential areas of Taraba State were investigated using standard methods The proximate analysis gave the following 

results: moisture content 8.25% and 9.22%, crude protein 22.60% and 26.84%, fat 3.30% and 3.45%, crude fibre 12.93% and 

12.41%, ash 12.11% and 7.50%, and carbohydrate 40.81% and 38.55%. Phytochemical concentrations are in the order:  saponin ˃ 

flavonoids ˃ polyphenols.  This study established that Vernonia amygdalina has nutrition and phytochemical properties; these 

bioactive compounds can be useful for therapeutic health benefits, sources of carbohydrate and fibre. 

Keywords:.Vernonia amygdalina, phytochemicals, proximate analysis, bioactive.  

I .Introduction 

Vernonia amygdalina, also known as bitter leaf, is a shrub, often vegetative planted and whose leaves are usually bitter. It is a 

prominent plant species found in tropical region of the world, where they are used partly as condiments and spices in human diet or as 

supplementary feeds to livestock (Alter and Adigun, 1995). It is scientifically classified as belonging to the kingdom plantae. It is an 

angiosperm, of order Asterales of the family Asteraceae, genus vernonia.  The vegetable is consumed as cooked compliments to 

major staple foods such as plantain, maize, millet, cassava etc. Also, the leaves extracts, stems and bark can be used for culinary, 

medical and curative purposes. ( Adanlawo and Dairo, 2006). The phytochemical effects of these substances in the plants inhibit or 

retards diseases that are caused by oxidative and inflammatory purposes. (Forombi and Owoeye, 2011) 

  The predominant vernonia specie found in Nigeria is the Vernonia amygdalina, it has structural adaptation tendency that enables it 

to survive in both areas of high rainfall and average rainfall, making it readily available in all season ( Ayensus, 1978). For this 

singular reason, the need for investigation of the proximate and phytochemicals components of the vegetable is conceived. Hence, the 

need to encourage the consumption of Vernonia amygdalina in Nigeria especially among rural dwellers can never be over 
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emphasized. The results of the research are intended to educate the society, and to appreciate the benefits Vernonia amygdalina  can 

provide to developing countries which Nigeria is not an exception. 

II. Materials and Methods 

2.1 Study Setting and Design 

Donga town consists of three wards which include Fada ward, Asibiti ward and Gyata Aure ward. These three wards are in 

Donga metropolis where the samples were collected. 

 2.2 Sample collection          

 A 20g sample of bitter leaf each were collected from Donga metropolis and marked as X, and Y in Donga nonresidential 

area where automobile repairs, painting and smelting activities are carried out daily. All samples were collected in Donga 

metropolis of Taraba State, Nigeria.    

2.3   Sample preparation  

The leaves of the bitter leaf vegetable were cut off from the stem and washed with distilled water, then dried at room 

temperature 37 oC for about three days. The dried sample was blended using a local mortar and pestle, sieved using 2 mm 

mesh sieve to obtain fine particles.  

2.4    Proximate Analysis 

The methods of the Association of Official Analytical Chemist were used for the determination of percent moisture content, crude 

protein, crude fat, crude fibre, ash and carbohydrate. 

2.5     Phytochemical Tests 

Phytochemical tests include tests for saponins, Flavonoids and Phenols. 

2.6    Statistical analysis 

  Mean and standard deviation (SD) of data were calculated; spearman rank correlation coefficient was evaluated for samples in X and 

Y. 

III. Results 
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Proximate screening for samples X and Y in Donga metropolis are presented in Table 1, while Table 2 presents the phytochemicals 

screening for the samples X and Y.     

Table 1:   Proximate composition of the samples (%) 

Proximate Composition             X                  Y 

Moisture  8.25±0.35 9.22±0.01 

Crude Protein  22.60±0.26 26.84±0.01 

Fat  3.30±0.15 3.45±0.01 

Crude Fibre 12.93±0.30 12.41±0.01 

Ash  12.11±0.43 7.50±0.01 

Carbohydrate 40.81±0.00 38.55±0.02 

± means the standard deviation for 3 replicate determination; % crude protein= N × 6.25 

 

Table 2:    Phytochemicals screening of samples X and Y 

Sample Saponins Flavonoid Polyphenols 

X +++ ++ + 

Y +++ +++ ++ 

 

+: Present in small concentrations 

++: Present in moderate concentrations 

+++:  Present in large concentrations  

X= Samples in Donga metropolis 

Y= Samples in Donga non-residential area 

  

IV. Discussion 

The results for proximate analysis of sample X and Y indicated that sample X had moisture content of 8.2467%, while that of sample 

Y was 9.2233%. The moisture contents of the two samples were low. The proportion of moisture in Vernonia amygdalina leaf 

concentrates showed that it has high moisture content and can be broken down easily within the body. Crude protein contents 

(22.5967%, 26.8433 %) are high. Proteins are powerful compounds that build and repair worn out body tissues and can provide 

essential amino acids necessary for the maintenance of body tissues. However, this research shows bitter leaf can be a good source of 

daily proteins. Fat for samples X and Y were 3.3033% and 3.4533%, which is the lowest in the proximate parameters results though 

these values were greater than those reported for spinach and amaranthus hybrids leaves with values ranged from 0.3% to 1.60% 

(Nwaogu et al., 2000). Crude fibre content obtained from this research was 12.9333 and 12.4100 % in samples X and Y respectively 

hence, higher than the value (10.46) reported by Sodamade, (2011). Dietary fibre helps to reduce serum cholesterol level, risk of 

coronary heart disease, colon, breast cancer and hypertension (Gauong, 2003). Ash percent concentration in this work indicated that 
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samples X  and Y had values of 12.1100 % and  7.5033% respectively.  Carbohydrate contents of Vernonia amygdalina obtained were 

40.8103 and 38.5550 %  in samples X and Y respectively. Carbohydrate is an important source of energy and dietary fibre. It also 

contributes to the rigidity appearance and textural characteristics of many food substrates. The proximate analysis results for sample X 

and Y was subjected to Spearman rank correlation coefficient analysis showed strong correlation 𝑟𝑠 (𝑟𝑠0.94) between the two samples 

X and Y, since the value of rs is close to unity. The strong correlation between sample X and Y makes them easily influenced despite 

different samples locations. Table 2 showed phytochemical characteristics results for saponins, flavonoid and polyphenols in samples 

X and Y in order saponins > flavonoid > polyphenols with respect to their concentrations.                                                                                 

V. Conclusion 

Vernonia amygdalina are good sources of carbohydrate, dietary fibre, moisture, crude protein, but poor in fat. phytochemical analysis 

shows the presence of phenols, saponin, flavonoids which are bioactive metabolites for healthy living and the leaf is safe for 

consumption.   

     VI. Acknowledgement 

Authors acknowledge the support of all local farmers in Asibiti ward, Fada ward and Gyata Aure ward of Donga metropolis, Taraba 

State. 
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Abstract- Postural hypotension is a common presentation in 

elderly coming in with falls. There are inconsistencies in the 

measurement and documentation of Lying/Standing B.P. during 

acute admission in elderly patients presenting with a fall as an 

inpatient.1Common causes are sepsis, dehydration, delirium, loss 

of autonomic tone in the elderly, medications-ACE 

inhibitor/ARB, diuretics, alpha blockers, beta blockers, autonomic 

neuropathy secondary to diabetes.2 

 

Index Terms- P.S.  – Postural hypotension,   L/S – lying/standing 

, ACE/ARB – Angiotensin converting enzyme 

inhibitor/Angiotensin  Receptor  blockers 

 

I. AIM 

ur aim is to improve the current practice of measuring 

Lying/Standing B.P. and early identification of postural 

hypotension. and include this in NICE guidelines of measuring 

L/S BP in patient with falls as a falls risk assessment and falls 

prevention .In this way, we aim to reduce the risk of further falls. 

 

II. MATERIALS AND METHODS 

          Baseline study-EAU and Elderly wards 

Inclusion criteria-  Elderly patients admitted with falls/having falls 

as inpatient. 

          In a Single-Center Retrospective Study, we looked into the 

medical notes (L/S B.P. in plan?  

Medications reviewed? 

 General advice given? 

Fludricortisone started? 

observation chart (to see if L/S BP was done)over a  period of a 

month. 

 

          We also noted whether a repeat L/S B.P. was done within 

24 hours of the first reading. 

 

How many cases were diagnosed as postural hypotension?  

Was it resolved?  

 

PROFORMA 

L/S B.P. in plan? 

L/S B.P. checked? – If yes-B.P. 1 min and 3 min (after standing) 

checked? 

Symptoms-Dizziness/other symptoms/asymptomatic? 

Cognitive dysfunction-Delirium/Dementia/None? 

History of falls-Recurrent/not documented? 

Diagnosis-Postural hypotension/alternative diagnoses 

 If postural hypotension-drugs reviewed? 

 General advice given? 

 L/S B.P. repeated in 24 hours? 

 Resolved? 

 Fludrocortisone started? 

 

 

III. RESULTS 

Sample size-40 

 

 

 

 

 

 

 

 

 

 

 

 

O 
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INTERVENTIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.Introduce a sticker on the observation chart-Reminder to do L/S B.P. 

 

2.Educate the medical and nursing staff about how improving this rather straightforward and simple practice can help reduce falls 

in the community and in hospitals 

 

3. In future-Make a  Trust Information Leaflet for postural hypotension which will be a leaflet for patients’ information regarding 

postural hypotension 
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IV. RESULTS  

 Postural hypotension  made up 17.5% of the diagnosis 

among inpatient  elderly fallers in the   

study. However, we may have missed the diagnosis in few cases 

because  L/S BP was missed in  

the plan of nearly half (47.5%) of the patients. 

  38% of patients who had it in their plan, did not have it 

checked. 

 42.5% patients with falls were asymptomatic, only 10% 

fallers presented with dizziness, all of  

those had postural hypotension. So this may not always present 

with typical symptoms of  

dizziness; may be asymptomatic. 

 A total of 65% patients had cognitive impairment; either 

dementia, delirium or delirium on  

dementia. Cognitive impairment in itself increases the risk of falls 

greatly, if coupled with  

postural drop, can be even more risky. 

 Total patients diagnosed as postural hypotension in our 

study- 7 (17.5% cases) 

 

V. OUT OF THESE 

  Drug review was taken in 100% of cases in our study in 

diagnosed Postural hypotension, anti- 

 hypertensives (ACEi/ARB/beta blocker/alpha 

blocker/diuretic) were generally stopped or  

reduced. 

 General advice given in only 1 case 

  L/S BP was repeated in 5 cases  However, none 

mentioned the time of 1 & 3 min 

 Fludrocortisone started in 2 cases 

 Postural hypotension was documented to be resolved 

only in 1 case 

 

VI. DISCUSSION 

Frequent  Fall is the main reason for the disability in the older 

people. Postural hypotension commonly  increases the risk of falls, 

especially in hospitalized older patients.During low blood  

pressure the patient can complaint of weakness, dizziness and 

fainting resulting into a risk of fall leading to injury to the 

patoient.Drugs that causes postural hypotension are 

phenpthiazines, monoamine oxidase inhibitors,tricyclic 

antidepressants and other antipsychotic drugs. Cardiovascular 

drugs that causes orthostatic hypotension are beta blockers ACE 

inhibitors,alpha blockers ,antiandinal and 

antiarrhythmics.Narcotics, however have not been found for the  

increased risk of fall as was considered in the past.9  

Hypotension in adults is referred to blood pressure of 90/60 mm 

Hg or lower .Orthostatic hypotension is a form of low blood 

pressure where systolic pressure falls more than 20 mm Hg,  
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 diastolic pressure falls at least 10 mm Hg within 3 minutes of 

standing . Postural blood pressure should be taken after 1 minute 

of standing and 2 minutes after lying supine in position.8 However  

if  the hypotension continues for a longer period ,patient may feel 

lightheaded and may fall.  

The risk factors for falling include postural hypotension, decrease 

muscle strength,gait problems,polypharmacy visual impairment 

,depression,female sex,incontinence,diabetes cognitive 

impairement,age older than 80 years, Parkinson’s disease and 

antiepileptic drugs.3. 

[1] Postural hypotension is one of the major risk factor for the 

gait problem and fall in elderly  

[2] people.7 Though  it is a non-invasive ,quick  and easy process 

to measure the postural blood  

[3] pressure., it is taken only in less than 40% of  cases admitted 

with syncopal attacks and it affects  

[4] diagnosis and management than the expensive investigations 

and time consuming procedures  

[5] and tests 4 

[6]  It is noted that risk of falling increases by four times in 

first  2 weeks  after the patient  

[7] gets discharged  from the hospital. 5 This shows the 

vulnerability of older adults to get postural  

[8] hypotension leading to frequent falls as an  adverse effects of 

hospitalization. The patients who 

[9]  fall during hospitalization  period  have 29% more chances 

of fall at home, and then get  

[10] readmitted in the hospital  and 5%  of the patient  succumb to 

death due to some acute illness or   

[11] injury . 6 

 

VII.  CONCLUSION 

There is a need to  include L/S BP in every patient coming in with 

a fall and  to improve documentation about diagnosis of Postural 

hypotension, and whether the problem was resolved at 

discharge.This would help reduced future risk of falls. 
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